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Sarcopenia en pediatria: Un nuevo escenario clinico con retos por atender

Durante los procesos de crecimiento y desarrollo, el musculo
esquelético presenta un papel relevante. En situaciones de mal-
nutricién relacionadas con la enfermedad, sobre todo en aque-
Ilas que cursan con procesos inflamatorios e hipermetabélicos,
la reduccién de la masa muscular y pérdida de su funcionalidad
incrementa los desenlaces adversos en salud, esta condicién es
reconocida como sarcopenia?, concepto de reciente estudio e in-
vestigacién en poblacién pedidtrica y que presenta retos impor-
tantes que deben abordarse para conocer el impacto de esta pa-
tologia en los procesos de salud-enfermedad? Es por ello, que en
esta editorial presentamos un breve panorama de la evidencia
cientifica que aborda el tema de la sarcopenia en esta poblacién
como una de las dreas pendientes de atencién en la prdctica
clinica y nutricional.

La evidencia actual muestra diversos retos para el estudio y
caracterizacién de la sarcopenia en poblacién pedidtrica, entre
ellos se encuentra: la falta de datos sélidos para la definicién
de sarcopenia en este grupo etario, escasez de estandares de
referencia de acuerdo con la edad y sexo; y una amplia varia-
bilidad en los métodos de evaluacién de composicién corporal
(Tabla 1).

Reto 1. Variabilidad de métodos de evaluacion de la compo-
sicion corporal y funcionalidad muscular. No hay un método
estdndar que permita identificar y diagnosticar sarcopenia en
pediatria de manera univoca y universal. De acuerdo a los crite-
rios que describen la sarcopenia, es necesaria la evaluacién de
la cantidad y disminucién de la masa muscular asi como cam-
bios en su funcién. Para evaluar la pérdida de esta masa se han
utilizado diversos métodos como impedancia bioeléctrica, ultra-
sonido, absorciometria de rayos X de energia dual, tomografia
computada y resonancia magnética®. Mientras que para evaluar
la funcionalidad por medio de la fuerza, se ha recurrido al uso
de la fuerza de agarre o fuerza prensil debido a su accesibilidad,
sin embargo otros estudios han elegido la medicién de la fuerza
de las piernas. El uso de diversos métodos diagndsticos supo-
ne una dificultad para la validez y descripcién de la sarcopenia
como una condicién posible en la poblacién pedidtrica, asi como
un problema de reproducibilidad que afecta la investigacién en
la temdtica.

Reto 2. Necesidad de establecer puntos de corte y estandares de
referencia de acuerdo al sexo y edad. La falta de patrones de re-
ferencia ajustados por edad, sexo y estadio de desarrollo sexual
de Tanner, es también una limitante en la definicion y el diagnés-
tico preciso de la sarcopenia. Su interpretacién estd en funcion
del método empleado para evaluar el déficit de masa muscular.
Algunos autores la definen a partir de puntaje Z<-2 de masa de
musculo esquelético (SMM, por sus siglas en inglés), Z<-2 de drea
de musculo psoas (PMA, por sus siglas en inglés), o indice PMA
(PMA/Talla?) comparado con controles®. A ello se suma la falta
de patrones de referencia internacionales para evaluar la fuerza

de agarre. Por ejemplo, Bohannony colaboradores desarrollaron
patrones para evaluar fuerza de agarre para nifias, nifios y
adolescentes norteamericanos de 3 a 17 afos de edad“®, sin
embargo, mientras que para otras poblaciones el desarrollo de
patrones de referencias son limitados, siendo necesario el ade-
cuado desarrollo de patrones que consideren las caracteristicas
étnicas y nutricionales de las diversas poblaciones, que permi-
tan dar cabida a calcular prevalencias y sus comparaciones en-
tre las poblaciones.

Reto 3. Evaluar el impacto de la sarcopenia en los desenlaces
de salud en diversos escenarios clinicos de la edad pediatri-
ca. Los escenarios clinicos mayormente estudiados en relacion
con la sarcopenia en pediatria son: diversos tipos de cancer,
enfermedad hepatica cronica, trasplante hepatico y enferme-
dad inflamatoria intestinal, asi como el abordaje de la obesidad
sarcopénica en el paciente criticamente enfermo. Por otro lado,
expertos de enfermedades géneticas que impactan el sistema
osteomuscular (distrofias musculares u osteogénesis imperfec-
ta) han mostrado interés en estudiar el impacto de la sarcopenia
en estas condiciones.

Por ejemplo, se ha descrito que al menos un 40% de los pacien-
tes pedidtricos con diagnéstico de enfermedad hepdtica crénica
se encontrarian en un estado de sarcopenia, mientas que un
54% de estos pacientes presentan disminucion de la fuerza mus-
cular’. Si la evolucién de la patologia los lleva ante un trasplan-
te hepatico, se ha reportado que los pacientes con sarcopenia
tienen una mayor estancia hospitalaria, tiempo de ventilacion
mecdnica y riesgo de reingreso hospitalario® En pacientes con
diagnostico de cancer durante la infancia, la sarcopenia podria
afectar a mas de la mitad de estos al momento del diagnéstico,
pudiendo tener un impacto negativo en la sobrevida, tolerancia
y respuesta al tratamiento®, mientras que en nifios con enferme-
dad inflamatoria intestinal, la sarcopenia se ha relacionado con
una mayor gravedad y como predictor de resultados adversos
de la enfermedad clinica®. Situaciones similares han sido repor-
tadas en el seguimiento de pacientes pediatricos en la unidad
de cuidados intensivos®®, y en adolescentes postoperados de co-
lectomia, en quienes la sarcopenia se asocié con mayor tasa de
complicaciones postquirirgicas™.

Sin embargo, el impacto de la sarcopenia en otros escenarios
clinicos pediatricos y su impacto en etapas posteriores de la vida
no ha sido abordado, limitando el reconocimiento de la patolo-
gia y su necesidad de investigacion en la bisqueda de nuevas
estrategias de atencion.

Ante este panorama quedan importantes dreas de interés por
investigar; urge una definicién mas precisa de sarcopenia en
pediatria, que considere métodos de evaluacién adecuados
de facil medicién e interpretacién en pacientes hospitalizados
para ofrecer un cribado y diagnéstico oportuno que puedan
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Tabla 1. Resumen de la literatura cientifica que aborda el estudio de la sarcopenia en pediatria.
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- Raghu VK, etal,
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Romano A, et al.

. Nutrients. 2022; 14(2): 383.
¢ doi: 10.3390/nu14020383.

Ritz A, et al.

- Cells. 2022; 11(8): 1278.
i doi: 10.3390/cells11081278.

TC, drea del gluteus JinW, etal

: ; . Medicine (Baltimore). 2022; 101(20): e29296.
: maximus

. doi: 10.1097/MD.0000000000029296.

. Song M, etal.
. BMC Cancer. 2022; 22(1): 795.
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Tipo de
estudio

Poblacion

Método diagnostico
de sarcopenia

Referencia

Falla intestinal,
hepatica y renal TC
pretrasplante

Mangus RS, et al.
J Pediatr Gastroenterol Nutr. 2017; 65(5): 579-83.
doi: 10.1097/mpg.0000000000001651.

Cohorte
retrospectiva

TC, area total de
musculo psoas

Suzuki D, et al.
Int J Hematol. 2018; 107(4): 486-9.

doi: 10.1007/s12185-017-2388-9. J

TC: Tomografia computarizada; RM: Resonancia magnética; DXA: Absorciometria de rayos X de energia dual; USG: Ultrasonografia.

disminuir el tiempo de estancia hospitalaria, aminorar la gra-
vedad de la enfermedad y disminuir el riesgo de complicaciones
y de reingresos hospitalarios, asi como en pacientes ambulato-
rios en medicina de primer contacto para identificar de forma
oportuna a aquellos con riesgo de desarrollar obesidad sarco-
pénica, a fin de aminorar las alteraciones en el crecimiento,
asi como en el impacto metabdlico a medio y largo plazo, que
pudieran afectar al futuro adulto; ademas de ofrecer patrones
de referencia y puntos de corte que contemplen las aristas de
los cambios de la composicion corporal durante el crecimien-
to y desarrollo, asi como las caracteristicas sexuales, étnicas y
culturales; estudiar cohortes prospectivas con seguimiento a
largo plazo a fin de identificar el impacto de la sarcopenia en
diferentes enfermedades y desarrollar ensayos clinicos contro-
lados y aleatorizados que permitan disponer de tratamientos
efectivos.

Por lo anterior, la Revista Espafiola de Nutricion Humana y
Dietética (RENHyD) busca posicionar a la sarcopenia en po-
blacion pedidtrica como un tema de interés e invita a diversos
actores de la investigaciéon en nutricién clinica pediatrica a
sumarse al estudio de esta patologia en nifios, nifias y adoles-
centes (NNA), para atender los retos mas relevantes para ofre-
cer métodos diagndsticos y patrones de referencias adecua-
dos, evaluar suimpacto en los desenlaces de salud-enfermdad
y en el ciclo vital humano, asi como proponer estrategias de
prevencion y tratamiento.
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Introduction. Tinnitus, the perception of sound without an external source, affects millions worldwide and
Tinnitus significantly impacts the health-related quality of life (HRQoL). Despite various management strategies,
no universally effective treatment exists. While tinnitus sufferers frequently use dietary supplements, their

Dietary Supplements
R efficacy remains unclear. This systematic review and meta-analysis evaluated the effectiveness of plant

Melatonin extracts and dietary supplements in treating tinnitus symptoms.

Plant Extracts Methods. We conducted a systematic search in PubMed for randomized controlled trials (RCTs) and crossover
trials comparing plant extracts and dietary supplements with placebo or control groups in adults with

Randomized tinnitus. Selection criteria included patients with subjective tinnitus and studies examining plant extracts

Controlled Trials or dietary supplements. Using a random-effects model, we estimated standardized mean differences and

odds ratios with 95% confidence intervals (95% Cls). Study quality was assessed using the Revised Cochrane
risk-of-bias tool for randomized trials. Protocol registered on PROSPERO (CRD42023446824).

Results. Twenty-one studies involving 1,759 participants evaluated four plant extracts and six dietary
supplements. Five trials investigated plant extracts (Euterpe oleracea, traditional herbal medicine
Hangekobokuto, Neurotec, and caffeine), while sixteen studies examined dietary supplements (melatonin,
zinc, alpha-lipoic acid, manganese, vitamin B complex, and nicotinamide). Meta-analysis revealed no
significant efficacy for caffeine in reducing tinnitus impact on HRQoL (SMD=0.07; 95% Cl: -0.73 to 0.86;
12=0.0%). However, melatonin showed a modest reduction in tinnitus loudness compared to placebo
(OR=2.52; 95% Cl: 1.33-4.80; k=2, 168 participants).

Conclusions. Among the studied interventions, only melatonin showed modest efficacy in reducing tinnitus
loudness, though evidence remains uncertain due to methodological limitations. Further high-quality RCTs

with larger samples, standardized outcome measures, and long-term follow-up are necessary to confirm
these findings and explore melatonin’s potential role in tinnitus management.
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) RESUMEN

Introduccion. El tinnitus, la percepcién de sonido sin una fuente externa, afecta a millones de personas
en todo el mundo y tiene un impacto significativo en la calidad de vida relacionada con la salud (CVRS). A
pesar de las diversas estrategias de manejo, no existe un tratamiento universalmente efectivo. Si bien los
afectados por tinnitus utilizan frecuentemente suplementos dietéticos, su eficacia sigue siendo incierta.
Esta revisién sistematica y metaanalisis evalu6 |a efectividad de los extractos de plantas y los suplementos
dietéticos en el tratamiento de los sintomas del tinnitus.

Metodologia. Realizamos una blsqueda sistemadtica de ensayos controlados aleatorios (ECA) o ensayos
cruzados que compararan extractos de plantas y suplementos dietéticos con grupos de placebo o control
en adultos con tinnitus. Los criterios de seleccion incluyeron pacientes con tinnitus subjetivo y estudios que
examinaran extractos de plantas o suplementos dietéticos. Utilizando un modelo de efectos aleatorios,
estimamos las diferencias de medias estandarizadas y las razones de momios con intervalos de confianza
del 95% (IC del 95%). La calidad de los estudios se evalué utilizando la herramienta de riesgo de sesgo
revisada de Cochrane para ensayos aleatorios. Protocolo registrado en PROSPERO (CRD42023446824).

Resultados. 21 estudios involucraron a 1,759 participantes y evaluaron cuatro extractos de plantas 'y 6
suplementos dietéticos. 5 ensayos investigaron extractos de plantas (Euterpe oleracea, medicina herbal
tradicional Hangekobokuto, Neurotec y cafeina), mientras que 16 examinaron suplementos dietéticos
(melatonina, zinc, dcido alfa-lipoico, manganeso, complejo de vitamina B y nicotinamida). El metaanalisis
revelé que no hubo una eficacia significativa de la cafeina en la reduccién del impacto del tinnitus en la
CVRS (DME=0.07; IC del 95%: -0.73 a 0.86; 12=0.0%). La melatonina mostré una reduccién modesta en la
intensidad del tinnitus vs placebo (OR=2.52; IC del 95%: 1.33-4.80; k=2, 168).

Conclusiones. Solo la melatonina mostr6 una eficacia modesta en la reduccién del tinnitus, aunque la
evidencia sigue siendo incierta debido a limitaciones metodolégicas. Se necesitan mds investigaciones de
calidad con seguimiento a largo plazo que confirmen estas observaciones.

1. Melatonin shows modest potential in reducing tinnitus loudness, but evidence remains
uncertain due to small sample sizes (n=46-122), high dropout rates (>20%) and variable
study quality.

2. Evaluated interventions including Euterpe oleracea extract, traditional herbal medicine
(Hangekobokuto), commercial formulation (Neurotec), caffeine, and dietary supplements
showed no significant effect on tinnitus symptoms or HRQoL.

3. High heterogeneity in outcome measures limits evidence synthesis and impedes clinicians’
ability to make informed treatment decisions, highlighting the need for standardized
assessment tools to guide treatment selection in clinical practice

ll-. Clinical trials should define meaningful improvement as >20-point reduction in THI/TFI
scores, include both subjective (VAS for loudness/annoyance) and objective measures, and
report adverse events systematically to enable evidence-based recommendations for dietary
supplements or plant-based interventions.

Enriquez Canto Y., Diaz Gervasi G., Menacho Alvirio L. & Pizarro Mena R. Effects of Plant Extract and Dietary Supplements
on Tinnitus Perception in Adults: A Systematic Review and Meta-Analysis. Rev Esp Nutr Hum Diet. 2025; 29(1): 7-20.
doi: https://doi.org/10.14306/renhyd.29.1.2308
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INTRODUCTION

Tinnitus, the perception of sound without an external source, is a
global burden affecting between 41% and 37.2% of adults*2 It
manifest as ringing or hissing in the ears or head, resulting from
the brain’s misinterpretation of abnormal auditory activity*. While
both objective (sound heard by patient and examiner) and subjective
(sound heard only by patient) forms exist, subjective tinnitus is
more common and occurs without organic or pathological lesions®*.
Its prevalence increases with age, affects both sexes equally, and
persistently bothers 3-31% of sufferers®. The condition significantly
impacts quality of life, causing difficulties with concentration, sleep,
and communication, often triggering anxiety and depression®.
Its disabling effects can parallel those of deafness, particularly as
approximately 90% of patients also have hearing loss>.

Despite its significant prevalence and impact, tinnitus lacks
standardized treatment approaches, largely due to complex
and multifactorial pathophysiology involving maladaptive
neuroplasticity, central auditory system dysfunction, and
oxidative stress'®. These mechanisms provide a foundation for
exploring therapeutic interventions targeting oxidative stress,
neuroinflammation, and neuronal hyperactivity®. However, no drug
has received approval from international regulatory bodies for
tinnitus treatment*>. Current diagnosis relies on self-administered
questionnaires, psychological evaluations, and assessments of
perceptual characteristics®®. Management strategies primarily
focus on symptom control through education, psychology-based
approaches, sound therapy, hearing aids, and alternative and
traditional therapies®’, while drug therapies primarily address
comorbid symptoms like insomnia or anxiety3®.

In this context, many patients turn to alternative treatments,
particularly plant extracts and dietary supplements, seeking
relief from their symptoms®¥. These interventions are chosen
for their natural origin, accessibility, and lower cost compared to
traditional treatments, though their safety and effectiveness are
not always guaranteed®®. Plant extracts, whether derived from
the entire plant or specific parts, are widely used; despite limited
scientific evidence supporting their efficacy®'® Similarly, while
approximately fifty-two dietary supplements have been reported
for tinnitus treatment, including vitamin B12, zinc, and melatonin®,
scientific evidence supporting their efficacy remains limited %11,
despite their popularity among older adults®.

While previous reviews have examined specific supplements like
zinc and melatonin?*3, no comprehensive systematic review has
synthesized the evidence for both dietary supplements and plant
extracts in tinnitus treatment. This gap is particularly notable given
the variety of interventions being studied, including Acai, traditional
herbal medicines (e.g, Hangekobokuto), caffeine, and various
dietary supplements (melatonin, alpha-lipoic acid, manganese,

zinc, and vitamin B complex). Although previous research on
vitamin B complex showed no superiority over placebo®, and a
2015 review suggested potential benefits of melatonin for tinnitus-
related sleep disorders®?, the overall evidence landscape remains
fragmented and unclear.

Therefore, this systematic review aims to comprehensively
evaluate the efficacy of plant extracts and dietary supplements for
tinnitus treatment, addressing a critical gap in current literature
and providing evidence-based guidance for clinicians and patients.

METHODS
Study design and protocol registration

This systematic review and meta-analysis followed PRISMA
guideliness, with the protocol registered in PROSPERO
(CRD42023446824).

Research question framework

The review question followed the PICO framework. The study
population consisted of adults with acute or chronic tinnitus.
Interventions encompassed herbal substances (e.g., Acai extract,
caffeine) and dietary supplements (e.g., melatonin, alpha-lipoic acid,
manganese, zinc sulfate, and vitamin B complex). Comparisons
included placebo or concomitant interventions. Outcomes focused
on tinnitus severity reduction, assessed through subjective
measures including visual analogue scales (VAS), tinnitus loudness
or pitch matching, and standardized self-reported questionnaires
assessing the impact on health-related quality of life (HRQoL).

Search strategy

A systematic search was conducted in PubMed from inception
through October 31, 2024. The search strategy, developed with a
medical librarian, combined three conceptual blocks: tinnitus-related
terms, dietary supplements and plant extracts interventions, and
clinical trial methodology and outcomes assessment. Both Medical
Subject Headings (MeSH) and free-text terms ([tiab]) were utilized,
including specific terms for supplements (e.g,, “melatonin”, “zinc”,
“vitamins”), plant-based interventions (e.g, “herbal medicine”,
“plant extracts”), and validated outcome measures (e.g., “Tinnitus
Handicap Inventory”, “visual analog scale”). The complete search
strategy is available in Supplementary Table S1 (https://www.
renhyd.org/renhyd/article/view/2308/1305). Reference lists of
eligible trials, systematic reviews, and meta-analyses were manually
screened. The search was limited to English-language publications,

with no date restrictions.
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Inclusion criteria

Studies were included if they met four criteria: 1) design:
randomized controlled trials (RCTs) or crossover trials (CO); 2)
participants: adult patients with subjective tinnitus (either acute
or chronic), or tinnitus due to sudden sensorineural hearing loss;
3) interventions: plant extracts (therapeutic plant-based substance
or their derivatives, such as Acal, caffeine), or dietary supplements
(including melatonin, alpha-lipoic acid, manganese, zinc, vitamin
B complex); and 4) comparators: no intervention, placebo, or
concomitant intervention control groups.

Outcome measures

The study included three outcome categories to evaluate the
efficacy of plant extracts and dietary supplements on tinnitus:
1) subjective severity, measured through VAS for self-reported
frequency or annoyance’; 2) psychoacoustic parameters, assessed
through tinnitus loudness or pitch matching in decibels’;
and 3) health-related quality of life (HRQoL), evaluated using
standardized self-reported questionnaires including Tinnitus
Handicap Inventory (THI), Tinnitus Functional Index (TFl), Tinnitus
Handicap Questionnaire (THQ), or the Tinnitus Questionnaire (TQ)".
Detailed characteristics of assessment tools are provided in Table
S2 (supplementary material, https://www.renhyd.org/renhyd/
article/view/2308/1305).

Exclusion criteria

Studies were excluded if they met any of the following criteria: 1)
non-RCT trials, or studies lacking a control group; 2) trial using
Ginkgo biloba extracts, due to insufficient evidence for efficacy
based on recent reviews, including an updated Cochrane review'!;
3) animal studies; 4) studies where tinnitus was a secondary
outcome in populations with other primary conditions (e.g.,
dementia, Alzheimer’s disease); and 5) non-English publications.

Study selection process

The reviewers (YEC, GD) independently screened the titles and
abstracts against predefined inclusion and exclusion criteria.
Full texts of potentially eligible studies were then retrieved
and evaluated in detail. Disagreements were resolved through
discussion, with a third author (RP) consulted when consensus
could not be reached.

Data extraction

Two reviewers (YEC, LM) independently extracted data using
standardized Excel forms. Extracted information included: first
authors, publication year, recruitment country, study design,
participant number, tinnitus type, treatment characteristics
(dosage and administration methods), co-interventions, follow-
up time, dropouts, adverse events, and outcome measurement.
Disagreements were resolved through discussion.

Risk of bias assessment

Two reviewers (YE, RP) independently assessed risk of bias using the
Revised Cochrane Risk-of-Bias Tool for Randomized Trials (RoB2).
Assessment covered six domains: randomization process, deviations
from intended interventions, missing outcome data, outcome
measurement, selection of reported results, and other bias sources.
Studies were classified as ‘low risk’ (all domains rated low), ‘some
concerns’ (one or more domains with issues but none at high risk),
or ‘high risk’ (significant methodological flaws). This classification
system determined the overall quality of each study. Disagreements
were resolved through consultation with a third author (LM).

Certainty of evidence assessment

We evaluated evidence certainty for each meta-analysis outcome
using the modified GRADE (Grading, Development and Evaluation of
Recommendations) approach. This framework assessed five domains
that could reduce evidence certainty: risk of bias, inconsistency,
indirectness, imprecision, and publication bias. Assessment method
included: 1) inconsistency: 12 statistic [I> = ((Q - df)/Q) x 100%)],
where Q is Cochran’s heterogeneity statistic and df is the degrees
of freedom 7; 2) publication bias: Egger’s test [bias = B, + B4 x (1/
SE)], where SE is the standard error of the effect estimate 18; 3)
imprecision: optimal information size (OIS) calculation [n = 2 x (Za
+ZPB)? x 02/62], where Za is the standard normal deviate for o, Zf
is the standard normal deviate for B, o is the population standard
deviation, and 6 is the minimum clinically important difference?*°.
Evidence was ultimately rated as high, moderate, low, or very low
certainty.

Statistical analysis

Analyses were conducted using RStudio (version 2022.07.02, RStudio
PBC, Boston, MA, US) with the ‘metafor’ package. Random-effect
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models with restricted-maximum likelihood (REML) estimation were
employed for all analyses. For continuous outcomes, we calculated
standardized mean differences (SMDs)® with 95% confidence
intervals (95% Cls) using bias-corrected Hedges' g'®. For binary
outcomes, odds ratios (OR) and their 95% Cis were computed. Forest
plots were generated to visualize treatment effects.

Statistical heterogeneity was assessed using |? statistics for
between-study variance (12), tau? for absolute heterogeneity, and
Q statistic (Q) for heterogeneity significance®®. Subgroup analyses
were conducted where possible. We performed sensitivity analyses
using the leave-one-out method. Publication bias was evaluated
through funnel plot inspection and the trim-and-fill method.

RESULTS
Study selection

The bibliographic search in PubMed identified 818 records. One
additional record was identified through citation searching. After
checking for duplicates, no duplicate records were found, and 818
articles underwent title and abstract screening. Following this
process, 21 studies fulfilled all inclusion criteria and were selected
for the final review (Figure 1 and supplementary material, https://
www.renhyd.org/renhyd/article/view/2308/1305).

Study characteristics

The characteristics of the 21 articles are summarized in Table 1. The
trials, published between 1987 and 2024, showed uneven geographic
distribution: 28.6% (6 studies) from the USA (4)?-%* and Brazil (2)>%;
42.8% (9 studies) in Europe (including the United Kingdom (1)%,
Greece (3)%%, Spain (1), Denmark (1)*2, the Netherlands (1)%,
Italy (1)*3, and Romania (1)*; 19.0% (4 studies) in the Middle East
region (Turkey (1)** and Iran (3)**=%; and 9.6% (2 studies) in Asia
(India (1)*°, Japan (1)*). No studies were identified from Africa or
Oceania. All studies were RCTs, with four being CO (RCTs)202123:26,
The trials included 1,759 participants (mean 83.8 +50.3 per study;
range 30 to 240), with mean age of 53.8 years (+9.9; IQR 7.7; range:
22-67.5). While gender distribution details are available in Table S3,
comorbidity reporting was inconsistent across studies.

In tinnitus assessment, THI was the predominant tool for HRQoL
measurement (47.6%, 10 studies), with additional use of THQ
and TSI. For subjective perception, the VAS for loudness (19%, 4
studies) and for annoyance in one study. Psychoacoustic outcomes
using pitch-match procedures in 14.3% (3) of trials.

Interventions fell into two categories: plant extracts and dietary
supplements. Plant extracts were investigated in 5 trials: Euterpe
oleracea (Acai) extract?®*, Hangekobokuto®, Neurotec® and

caffeine®>?. Dietary supplements were examined in 16 studies,
including: melatonin?229313234 = 7jnc203933  3lpha-lipoic acid?,
manganese with Lipoflavonoid Plus?, vitamin B (B1, B6, and
B12)#3835, and vitamin B3 (nicotinamide)**, and MemoVigor 2%.
Treatment durations ranged from 01 to 24 weeks (median 8
weeks, IQR 8.0).

Clinical improvement parameters were defined in 50% of studies,
typically as a 20-point THI reduction. No serious adverse events
were reported (see supplementary Table S4).

Risk of bias assessment with RoB2

Overall, 57.1% (12/21) of studies showed ‘some concerns’ (7/12) or
‘high risk’ (5/12) of bias (Figure S1). The randomization process was
the most affected domain due to poor reporting of randomization
and allocation concealment, followed by missing outcome data
due to high dropout rates. As shown in the summary graph, at the
bottom of Figure S1, while some studies demonstrated low risk
across multiple domains, the quality of methodological reporting
varied considerably, with better control in outcome measurement
and result selection domains.

Findings from the meta-analysis

Effects of caffeine and melatonin on HRQoL and tinnitus loudness

For HRQoL, caffeine showed no significant effect compared to
placebo in both common and random effects models (SMD=0.07;
95% Cl: -0.73 to 0.86; p=0.706) with low heterogeneity (12=0.0%;
Q=0.14; p=0.706) across two studies?>?® (n=73 per group) (Figure
2A). For melatonin interventions (Figure 2B), three subgroup
analyses were performed: combined therapy (n=95 intervention,
n=96 control) showed a non-significant effect (MD=-2.43; 95%
Cl: -472 to -014; 1?=64.1%); melatonin versus placebo (n=57
intervention, n=57 control) demonstrated no significant difference
(MD=4.53; 95% Cl: -1.85 to 10.90; 12=21%); and melatonin
versus other drugs (n=35 intervention, n=35 control) showed no
significant effect (MD=-6.67; 95% CI: -17.21 to 3.87)%3343%, For
tinnitus loudness as a binary outcome (Figure 2, C), melatonin
showed a significant reduction compared to placebo (OR of 2.52;
95% Cl: 1.33-4.79; p=0.005), and low heterogeneity (12=0.00;
Q=0.10; p=0.755) for the two trials?%?,

Dropout rate and publication bias

The pooled dropout rate across 21 studies (n=1,759) was 19%
(95% CI: 17%-22%) using a random effect model, with substantial
heterogeneity (12=79.9%; 12=1.9662; p<0.0001). Individual rates
ranged from 0% to 31% (Khosravi et al.) and 30% (Rojas-Roncancio
et al), as detailed in Figure S2. Funnel plots (Figure S3) showed
asymmetric distribution patterns across all comparisons, although
trim-and-fill analysis did not impute any studies for caffeine and
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Figure 1. Flowchart of the search and selection of papers on efficacy of plant extracts and dietary supplements for tinnitus (published

before 31 October 2024) according to PRISMA guidelines.
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Sleep Quality Index; PTAs: Pure-tone audiograms; RCT: Randomized controlled trial; SF-36: Short Form Health Survey 36; T:C (n): Number of participants in treatment and control groups; TB:
Triple-blind; THI: Tinnitus Handicap Inventory; THQ: Tinnitus Handicap Questionnaire; TQ: Tinnitus Questionnaire; TSI: Tinnitus Severity Index; VAS: Visual analogue scale.

Note: ® pseudo-randomized trial; * primary outcome.

Outcome Intervention Comparator Pooled effect (95% CI) Studies (n) C:::::Z:f Downgrade reasons
- : .« Risk of bias ®
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Abbreviations: HRQoL: health-related quality of life; SMD: Standardized Mean Difference; MD: Mean Difference; OR: Odds Ratio; N: number of participants; RCT: Randomized Controlled
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Figure 2. Metanalysis of the effect of caffeine on HRQoL (A), melatonin on HRQoL (B), and melatonin on tinnitus loudness (C). Forest plot
showing odd ratios (OR) and 95% Cl. The risk of bias was assessed using RoB2 tool across six domains using traffic light system.
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melatonin effects. Formal publication bias assessment via Egger’s
test was not feasible due to limited studies per comparison (<10).
Leave-one-out sensitivity analysis (Figure S4) confirmed stability of
effect estimates when removing individual studies.

Certainty of evidence

All outcomes were rated as low-certainty evidence (e®c0) using the
GRADE system (Table 2). For HRQoL, neither caffeine (SMD: 0.07, 95%
Cl:-0.73 to 0.86) nor melatonin showed significant effects compared
to placebo. Melatonin demonstrated a significant improvement
on tinnitus loudness (OR: 2.52, 95% Cl: 1.33 to 4.79). Evidence was
downgraded due to serious risk of bias (as shown in the risk of bias
panels of Figures 2-4) and imprecision from small sample size.

DISCUSSION

This systematic review and meta-analysis evaluated the efficacy
of plant extracts and dietary supplements on tinnitus, analyzing
21 studies (1,759 adults) across three key outcomes: subjective
perception, HRQoL, and perceived loudness. The GRADE assessment
rated all meta-analyzed outcomes as low-certainty evidence (ee00),
primarily due to serious risk of bias and imprecision from small sample
sizes. Despite low statistical heterogeneity (12=0%), the limited number
of trials (<3 per intervention) and small sample sizes prevented robust
assessment of publication bias and reduced confidence in effect
estimates. Results varied across studies due to diverse outcome
measures and differences in participants’ chronic tinnitus conditions.
The evidence synthesis focused on nine interventions: four plant
extracts and five dietary supplements, with only melatonin and
caffeine providing sufficient data for meta-analysis.

Meta-analysis of two crossover trials (164 participants)
demonstrated that melatonin modestly reduces tinnitus loudness
(OR:2.52,95% Cl: 1.33 to 4.79)%%, Both trials used similar protocols
(30-day treatment, 3mg melatonin dosage), with adequate
washout periods given melatonin’s short half-life (10-60 minutes
post-oral administration)*%. Although melatonin may improve sleep
quality in chronic subjective tinnitus patients®#?, its long-term
clinical remains uncertain. Regarding caffeine, our quantitative
synthesis showed no efficacy in reducing the impact of tinnitus on
HRQoL (SMD: 0.07, 95% ClI: -0.26 to 0.39). This aligns with previous
reviews*3, showing mixed results, where some individuals reported
temporary relief®*, but larger studies failed to establish a clear
benefit®. The relationship between caffeine and tinnitus remains
complex, warranting more rigorous investigation.

Additionally, evidence for other interventions remains limited.
Single studies of plant extracts (Agai extract®, Hangekobokuto
compound®, and Neurotec compound®, alpha-lipoic acid®,
manganese? and MemoVigor 23°) preclude definitive conclusions
about their efficacy. Furthermore, trials using a vitamin B complex

in combination with drugs? showed no evidence of effect on
subjective discomfort or HRQoL. Studies of B12%%%* and vitamin
B33 similarly demonstrated no significant benefits, although
methodological heterogeneities prevented meta-analysis.

These findings align with current evidence and clinical guidelines.
While various supplements have been explored for tinnitus
management, including zinc, manganese, and B vitamins, results
remain inconsistent**“. Recent recommendations®*> and the
European multidisciplinary guideline for tinnitus management
specifically caution against using dietary supplements and herbal
medicines as primary treatments, citing lack of proven efficacy and
potential risks3. Although certain supplements may benefit specific
conditions (e.g., zinc deficiency, sleep disturbances), they should
not be recommended as standalone treatments**®,
Methodological heterogeneity across studies posed significant
challenges for evidence synthesis. Outcome measures varied
considerably, with two Visual Analog Scales (VAS-loudness and
VAS-annoyance) assessing subjective tinnitus perception and five
questionnaires evaluating HRQoL impact (THI, TSI, THQ, TQ, TQ-SF),
each with distinct sensitivities to tinnitus domains®*”. While tinnitus
matching could provide sensitive endpoint measures®, only 14% of
studies reported these outcomes. Additionally, despite focusing on
subjective chronic tinnitus’, only six established minimum tinnitus
scores as inclusion criteria. The geographical concentration of trials
in Europe and North America, with limited representation from
Asia, Africa, and Oceania, further constrains the generalizability
of findings, as populations from underrepresented regions might
differ in terms of healthcare access, dietary patterns, and genetic
factors affecting treatment responses?“.

Future directions, strengths and limitations

Future studies should adhere to CONSORT guidelines, particularly
regarding randomization, allocation concealment, and blinding.
Studies should establish minimum threshold for tinnitus loudness
using validated measurement tools. The Unification of Treatments
and Interventions for Tinnitus Patients Trial*® offers standardized
methodologies that could enhance study comparability,
emphasizing longer follow-up periods and the consideration of
common comorbidities like insomnia, anxiety, and depression.
Understanding tinnitus mechanisms remains crucial, given limited
evidence on tinnitus risk factors*®. Novel approaches, such as
machine learning and random forest regression®, show promise
for predicting optimal interventions but requires validation in
larger, diverse populations. Recent findings on problematic tinnitus
predictors® emphasize the importance of identifying subgroups
for tailored interventions.

Despite our comprehensive search strategy, this review has
several limitations. The exclusion of non-English publications,
varying methodological quality across studies, and geographical
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concentration in Europe and North America limit global
applicability. Inconsistent reporting of comorbidities and the
limited number of studies prevented us from performing robust
subgroup analyses and publication bias assessment, though the
trim-and-fill method and funnel plots were performed.

CONCLUSIONS

The systematic review and meta-analysis found low-certainty
evidence that melatonin may slightly reduce tinnitus loudness,
while caffeine showed no effect on tinnitus symptoms or HRQoL.
Evidence for other plants extracts and dietary supplements
remains insufficient due to limited studies and methodological
limitations. The GRADE assessment revealed serious risk of bias
and imprecision across studies, primarily due to small sample
sizes. These findings support current clinical practice guidelines
that advise against dietary supplements and herbal medicines as
primary treatments for tinnitus. While specific supplements might
offer targeted benefits (e.g, melatonin for sleep disturbances),
their routine use in tinnitus management cannot be recommended
based on current evidence.

COMPETING INTERESTS

The authors declare that there were no conflicts of interest.

AUTHORS’' CONTRIBUTIONS

YE, GD, M, and RP contributed to the study’s conceptualization,
design, data collection, analysis, and interpretation. All authors
were involved in the methodology and initial article drafting. RP,
LM and GD revised the draft. YE completed the final editing. All
authors reviewed and approved the final version of the manuscript.

FUNDING

This study received no external funding.

DATA AVAILABILITY

Data supporting this study’s findings are available from the
corresponding author upon reasonable request.

REFERENCES

(2) Langguth B, De Ridder D, Schlee W, Kleinjung T. Tinnitus:
Clinical Insights in Its Pathophysiology-A Perspective. J Assoc
Res Otolaryngol. 2024;25(3):249-58. https://doi.org/10.1007/
510162-024-00939-0

()

(3)

7)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

JarachCM, LugoA, ScalaM,vanden Brandt PA, Cederroth CR, Odone
A, et al. Global Prevalence and Incidence of Tinnitus: A Systematic
Review and Meta-analysis. JAMA Neurol. 2022;79(9):888-900.
https://doi.org/10.1001/jamaneurol.2022.2189

Cima RFF, Mazurek B, Haider H, Kikidis D, Lapira A, Norefa
A, et al. A multidisciplinary European guideline for tinnitus:
diagnostics, assessment, and treatment. Hno. 2019;67(1):10-42.
Cederroth CR, Gallus S, Hall DA, Kleinjung T, Langguth B,
Maruotti A, et al. Editorial: Towards an Understanding of Tinnitus
Heterogeneity. Front Aging Neurosci. 2019;11.

Bhatt JM, Lin HW, Bhattacharyya N. Prevalence, Severity,
Exposures, and Treatment Patterns of Tinnitus in the United
States. JAMA Otolaryngol Neck Surg. 2016,;142(10):959-65.
https://doi.org/10.1001/jamaoto.2016.1700

Hall DA, Haider H, Szczepek AJ, Lau P, Rabau S, Jones-Diette J,
et al. Systematic review of outcome domains and instruments
used in clinical trials of tinnitus treatments in adults. Trials.
2016;17(1):270. https://doi.org/10.1186/513063-016-1399-9
Okayasu T, Mitani K, Kitahara T. Reviewing Kampo medicine
(Traditional Japanese Herbal Medicine) for otology/neurotology
diseases. Auris Nasus Larynx. 2024;51(1):25-30. https://doi.
org/10.1016/j.anl.2023.04.009

Lee HY, Jung DJ. Recent Updates on Tinnitus Management.
] Audiol Otol. 2023;27(4):181-92. https://doi.org/10.7874/
ja0.2023.00416

Coelho C, Tyler R, Ji H, Rojas-Roncancio E, Witt S, Tao P,
et al. Survey on the Effectiveness of Dietary Supplements to
Treat Tinnitus. Am J Audiol. 2016;25(3):184-205. https://doi.
org/10.1044/2016_AJA-16-0021

Alonso Street EM, Grutzmacher S, Branscum A, Smit E. Self-
Perceived Health and Chronic Conditions Among Users of
Supplements With and Without Botanical Ingredients: Findings
from the 2009-2014 National Health and Nutrition Examination
Survey. ] Diet Suppl. 2022;19(6):689-703.

Sereda M, Xia J, Scutt P, Hilton MP, El Refaie A, Hoare DJ. Ginkgo
biloba for tinnitus. Cochrane Database Syst Rev. 2022;2023(1).
https://doi.org/10.1002/14651858.CD013514.pub?2.

Miroddi M, Bruno R, Galletti F, Calapai F, Navarra M, Gangemi
S, et al. Clinical pharmacology of melatonin in the treatment
of tinnitus: a review. Eur J Clin Pharmacol. 2015;71(3):263-70.
https://doi.org/10.1007/500228-015-1805-3.

Person OC, Puga ME, da Silva EM, TorloniMR.Zinc supplementation
for tinnitus. Cochrane Database Syst Rev. 2016;2016(11).
https://doi.org/10.1002/14651858.CD009832.pub2.

Hulshof JH, Vermeij P. The effect of nicotinamide on tinnitus: a
double-blind controlled study. Clin Otolaryngol. 1987;12(3):211-
4. https://doi.org/10.1111/j.1365-2273.1987.tb00189.x.
Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M,
et al. Preferred reporting items for systematic review and meta-
analysis protocols (PRISMA-P) 2015: elaboration and explanation.
BMJ. 2015;349(jan02 1):g7647-g7647. https://doi.org/10.1136/
bmj.g7647

SterneJAC, SavovicJ, Page MJ, Elbers RG, Blencowe NS, Boutron |,
et al. RoB 2: a revised tool for assessing risk of bias in randomised
trials. BMJ. 2019:14898. https://doi.org/10.1136/bmj.14898
Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring
inconsistency in meta-analyses. Bmj. 2003;327(7414):557-60.


https://doi.org/10.1001/jamaneurol.2022.2189
https://doi.org/10.1001/jamaoto.2016.1700
https://doi.org/10.1186/s13063-016-1399-9
https://doi.org/10.1016/j.anl.2023.04.009
https://doi.org/10.1016/j.anl.2023.04.009
https://doi.org/10.7874/jao.2023.00416
https://doi.org/10.7874/jao.2023.00416
https://doi.org/10.1044/2016_AJA-16-0021
https://doi.org/10.1044/2016_AJA-16-0021
https://doi.org/10.1002/14651858.CD013514.pub2
https://doi.org/10.1007/s00228-015-1805-3
https://doi.org/10.1002/14651858.CD009832.pub2
https://doi.org/10.1111/j.1365-2273.1987.tb00189.x
https://doi.org/10.1136/bmj.g7647
https://doi.org/10.1136/bmj.g7647
https://doi.org/10.1136/bmj.l4898
https://doi.org/10.1007/s10162-024-00939-0
https://doi.org/10.1007/s10162-024-00939-0

Rev Esp Nutr Hum Diet. 2025; 29(1): 7-20

Effects of Plant Extract and Dietary Supplements on Tinnitus Perception in Adults: A Systematic Review and Meta-Analysis

(18)

(19)

(20)

(21)

(22)

(26)

(28)

(30)

(31)

Egger M, Smith GD, Schneider M, Minder C. Bias in meta-analysis
detected by a simple, graphical test. BMJ. 1997,315(7109):629-
34. https://doi.org/10.1136/bmj.315.7109.629.

Guyatt GH, Oxman AD, Kunz R, Brozek J, Alonso-Coello P, Rind
D, et al. GRADE guidelines 6. Rating the quality of evidence—
imprecision. J Clin Epidemiol. 2011,64(12):1283-93.

Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page M],
etal. Cochrane Handbook for Systematic Reviews of Interventions.
2nd ed. Newark: John Wiley & Sons, Incorporated; 2019.

Coelho C, Witt SA, Ji H, Hansen MR, Gantz B, Tyler R. Zinc to
Treat Tinnitus in the Elderly: A Randomized Placebo Controlled
Crossover Trial. 2013;34(6).

Hurtuk A, Dome C, Holloman CH, Wolfe K, Welling DB, Dodson EE,
et al. Melatonin: Can it Stop the Ringing? Ann Otol Rhinol Laryngol.
2011;120(7):433-40. https://doiorg/101177/000348941112000703
Rojas-Roncancio E, Tyler R, Jun H-J, Wang T-C, Ji H, Coelho C,
et al. Manganese and Lipoflavonoid Plus® to Treat Tinnitus: A
Randomized Controlled Trial.J Am Acad Audiol. 2016,;27(08):661-
8. https://doi.org/10.3766/jaaa.15106

Rosenberg Sl, Silverstein H, Rowan PT, Olds M]. Effect of
Melatonin on Tinnitus. The Laryngoscope. 1998;108(3):305-10.
https://doi.org/10.1097/00005537-199803000-00001

Oppitz SJ, Garcia MV, Bruno RS, Zemolin CM, Baptista BO, Turra BO,
et al. Supplementation with acai (Euterpe Oleracea Martius) for the
treatmentofchronic tinnitus: effects on perception, anxiety levelsand
oxidative metabolism biomarkers. CoDAS. 2022;34(4):e20210076.
https://doi.org/10.1590/2317-1782/20212021076

Ledesma ALL, Leite Rodrigues D, Monteiro De Castro Silva, Oliveira CA,
Bahmad F. The effect of caffeine on tinnitus: Randomized triple-blind
placebo-controlled clinical trial. PLOS ONE. 2021;16(9):e0256275.
https://doi.org/10.1371/journal.pone.0256275

Claire LSt, Stothart G, McKenna L, Rogers PJ. Caffeine
abstinence: an ineffective and potentially distressing
tinnitus therapy. Int J Audiol. 2010;49(1):24-9. https://doi.
org/10.3109/14992020903160884

Markou K, Nikolaou A, Petridis DG, Vlachtsis KC, Kouloulas A,
Daniilidis IC. Evaluation of various therapeutic schemes in the
treatment of tinnitus due to acute acoustic trauma. Kulak Burun
Bogaz Ihtis Derg KBB J Ear Nose Throat. 2004;12(5-6):107-14.
Petridou Al, Zagora ET, Petridis P, Korres GS, Gazouli M,
Xenelis |, et al. The Effect of Antioxidant Supplementation in
Patients with Tinnitus and Normal Hearing or Hearing Loss: A
Randomized, Double-Blind, Placebo Controlled Trial. Nutrients.
2019;11(12):3037. https://doi.org/10.3390/nu11123037
Balatsouras DG, Papitsi |, Koukoutsis G, Katotomichelakis M.
The effect of MemoVigor 2 on recent-onset idiopathic tinnitus: a
randomized double-blind placebo-controlled clinical trial. Front
Pharmacol. 2024;15:1252343, doi: 10.3389/fphar.2024.1252343.
Lopez-Gonzalez MA, Santiago AM, Esteban-Ortega F. Sulpiride
and Melatonin Decrease Tinnitus Perception Modulating
the Auditolimbic Dopaminergic Pathway. ] Otolaryngol.
2007;36(04):213. https://doi.org/10.2310/7070.2007.0018.
Paaske PB, Kjems G, Pedersen CB, Sam ILK. Zinc in the Management
of Tinnitus: Placebo-Controlled Trial. Ann Otol Rhinol Laryngol.
1991,100(8):647-9. https://doiorg/10.1177/000348949110000809
Neri G, De Stefano A, Baffa C, Kulamarva G, Di Giovanni P,
Petrucci G, et al. Treatment of central and sensorineural
tinnitus with orally administered Melatonin and Sulodexide:
personal experience from a randomized controlled study. Acta

(34)

(35)

(36)

(37)

(38)

(39)

(0)

(41)

(42)

(43)

(44)

(45)

(46)

(&7)

Otorhinolaryngol Ital Organo Uff Della Soc Ital Otorinolaringol E
Chir Cerv-Facc. 2009;29(2):86-91.

Albu S, Chirtes F. Intratympanic dexamethasone plus melatonin
versus melatonin only in the treatment of unilateral acute
idiopathic tinnitus. Am J Otolaryngol. 2014;35(5):617-22. https://
doi.org/10.1016/j.amjoto.2014.06.009

Arda HN, Tuncel U, Akdogan O, Ozluoglu LN. The Role of Zinc
in the Treatment of Tinnitus: Otol Neurotol. 2003;24(1):86-9.
https://doi.org/10.1097/00129492-200301000-00018

Abtahi S, Hashemi S, Mahmoodi M, Nilforoush M. Comparison
of melatonin and sertraline therapies on tinnitus: A randomized
clinical trial. Int J Prev Med. 2017;8(1):61. https://doi.
org/10.4103/ijpvm.1IPVM_229 17

Khosravi MH, Atefi A, Mehri A, Sodeifian F, Yousefi ], Bagheri
Hagh A, et al. Therapeutic effects of Rosa canina, Urtica dioica
and Tanacetum vulgare herbal combination in treatment of
tinnitus symptoms: A double-blind randomised clinical trial.
Clin Otolaryngol. 2023;48(2):151-7. https://doi.org/10.1111/
c0a.13989

Dadgarnia M, Mandegari M, Zand V, Vaziribozorg S, Zare-Zardini
H, Mousaviyazdi K, et al. The effect of vitamin B12 on idiopathic
tinnitus. Am ] Otolaryngol. 2024;45(1):104028. https://doi.
org/10.1016/j.amjot0.2023.104028

Singh C, Kawatra R, Gupta J, Awasthi V, Dungana H. Therapeutic
role of Vitamin B12 in patients of chronic tinnitus: A pilot study.
Noise Health. 2016,;18(81):93-7. https://doi.org/10.4103/1463-
1741178485

Ino T, Odaguchi H, Wakasugi A, Oikawa T, Sano H, Okamoto M,
et al. A randomized, double-blind, placebo-controlled clinical
trial to evaluate the efficacy of hangekobokuto in adult patients
with chronic tinnitus. J Tradit Med. 2013,30(2):72-81. https://doi.
org/10.11339/jtm.30.72

Minich DM, Henning M, Darley C, Fahoum M, Schuler CB, FrameJ.
IsMelatonin the “Next Vitamin D"?: A Review of Emerging Science,
Clinical Uses, Safety, and Dietary Supplements. Nutrients.
2022,;14(19):3934. https://doi.org/10.3390/nul4193934

Chen J-], Chen Y-W, Zeng B-Y, Hung C-M, Zeng B-S, Stubbs B,
et al. Efficacy of pharmacologic treatment in tinnitus patients
without specific or treatable origin: A network meta-analysis of
randomised controlled trials. EClinicalMedicine. 2021;39:101080.
https://doi.org/10.1016/j.eclinm.2021.101080

Hofmeister M. Do dietary factors significantly influence tinnitus?
Aust ] Gen Pract. 2019;48(3):153-7, doi: 10.31128/AIGP-07-18-
4643,

DiSogra RM, O'Brien-Russo CA, Deshpande AK. Dietary
Supplements, Essential Oils, and Cannabinoids for Tinnitus Relief.
Tinnitus: Advances in Prevention, Assessment, and Management.
San Diego, CA: Plural Publishing; 2022. p. 247-60.

Meijers S, Stegeman |, Van Der Leun JA, Assegaf SA, Smit AL.
Analysis and comparison of clinical practice guidelines regarding
treatment recommendations for chronic tinnitus in adults: a
systematic review. BMJ Open. 2023;13(9):e072754. https://doli.
org/10.1136/bmjopen-2023-072754

Ashan SF, Tyler RS. Use of Supplements for Management of
Bothersome Subjective Tinnitus. 2019.

Genitsaridi E, Hoare D], Kypraios T, Hall DA. A Review and
a Framework of Variables for Defining and Characterizing
Tinnitus Subphenotypes. Brain Sci. 2020;10(12):938. https://doli.
org/10.3390/brainsci10120938


https://doi.org/10.1016/j.amjoto.2014.06.009
https://doi.org/10.1016/j.amjoto.2014.06.009
https://doi.org/10.1097/00129492-200301000-00018
https://doi.org/10.4103/ijpvm.IJPVM_229_17
https://doi.org/10.4103/ijpvm.IJPVM_229_17
https://doi.org/10.1111/coa.13989
https://doi.org/10.1111/coa.13989
https://doi.org/10.1016/j.amjoto.2023.104028
https://doi.org/10.1016/j.amjoto.2023.104028
https://doi.org/10.4103/1463-1741.178485
https://doi.org/10.4103/1463-1741.178485
https://doi.org/10.11339/jtm.30.72
https://doi.org/10.11339/jtm.30.72
https://doi.org/10.3390/nu14193934
https://doi.org/10.1016/j.eclinm.2021.101080
https://doi.org/10.1136/bmjopen-2023-072754
https://doi.org/10.1136/bmjopen-2023-072754
https://doi.org/10.3390/brainsci10120938
https://doi.org/10.3390/brainsci10120938
https://doi.org/10.1136/bmj.315.7109.629
https://doi.org/10.1177/000348941112000703
https://doi.org/10.3766/jaaa.15106
https://doi.org/10.1097/00005537-199803000-00001
https://doi.org/10.1590/2317-1782/20212021076
https://doi.org/10.1371/journal.pone.0256275
https://doi.org/10.3109/14992020903160884
https://doi.org/10.3109/14992020903160884
https://doi.org/10.3390/nu11123037
https://doi.org/10.2310/7070.2007.0018
https://doi.org/10.1177/000348949110000809

Rev Esp Nutr Hum Diet. 2025; 29(1): 7-20

Effects of Plant Extract and Dietary Supplements on Tinnitus Perception in Adults: A Systematic Review and Meta-Analysis

(49)

Simoes JP, Schoisswohl S, Schlee W, Basso L, Bernal-Robledano A,
Boecking B, et al. The statistical analysis plan for the unification
of treatments and interventions for tinnitus patients randomized
clinical trial (UNITI-RCT). Trials. 2023;24(1):472. https://doi.
org/10.1186/513063-023-07303-2

Biswas R, Genitsaridi E, Trpchevska N, Lugo A, Schlee W, Cederroth
CR, et al. Low Evidence for Tinnitus Risk Factors: A Systematic
Review and Meta-analysis. J Assoc Res Otolaryngol. 2022,24(1):81-
S4. https://doi.org/10.1007/510162-022-00874-y

(50)

(51)

Bromis K, Sarafidis M, Manta O, Kouris |, Vellidou E, Schlee W,
et al. Predicting the optimal therapeutic intervention for tinnitus
patients using random forest regression: A preliminary study
of UNITI's decision support system model. 2022 44th Annual
International Conference of the IEEE Engineering in Medicine &
Biology Society (EMBC). IEEE; 2022. p. 2655-8.

De Gruy JA, Laurenzo WW, Vu T-H, Paul O, Lee C, Spankovich C.
Prevalence and predictors of problematic tinnitus. Int J Audiol.
2024:1-7. https://doi.org/10.1080/14992027.2024.2378804


https://doi.org/10.1080/14992027.2024.2378804
https://doi.org/10.1186/s13063-023-07303-2
https://doi.org/10.1186/s13063-023-07303-2
https://doi.org/10.1007/s10162-022-00874-y

Rev Esp Nutr Hum Diet. 2025; 29(1): 21 - 33

Freely available online 'h OPEN ACCESS

Hewista Espafiola de

Nutricién Humana

Revista Espanola de
Nutricion Humana y Dietetica

Spanish Journal of Human Nutrition and Dietetics

CrossMark

www.renhyd.org

‘ RESEARCH ARTICLE

The Relevance of the Technical Error of Measurement in Anthropometry:
A Pilot Study from The Nutrifunction Project

Micaela Cunha Rodriguesa'b'*, Rita S Guerra™®, Adriana Souza®, Rui Valdiviesso™", Bruna Rosa®, Ménica Rodrigues?,
Maria Luisa Lucena®, Ana S Sousa, Joana Mendes, Ana Rita Sousa-Santos®, Nuno Borges®°, Teresa F Amaral®

a FCNAUP, Faculty of Nutrition and Food Sciences, University of Porto, Porto, Portugal.
LAETA-INEGI / FEUP, Associated Laboratory of Energy, Transports and Aerospace, Institute of Science and Innovation in Mechanical and Industrial
Engineering, Faculty of Engineering, University of Porto, Porto, Portugal.

¢ FP-13ID, FP-BHS, Faculty of Health Sciences, University Fernando Pessoa, Porto, Portugal.

g RISE-health, MEDCIDS, Faculty of Medicine, University of Porto, Porto, Portugal.

€ University Institute of Health Sciences (IUCS - CESPU), Gandra, Portugal.

*micaela.rodrigues97@hotmail.com

Assigned Editor: Edna J. Nava Gonzdlez. Universidad Auténoma de Nuevo Ledn, México.
Received: 09/18/2024; Accepted: 02/21/2025; Published: 03/15/2025.

) The Relevance of the Technical Error of Measurement in Anthropometry: A Pilot Study from The Nutrifunction Project

KEYWORDS ABSTRACT

Introduction: Anthropometry plays a crucial role in nutritional assessment, especially in clinical and research settings
where lack of precision affects data reliability and patient care. However, the accuracy of these measurements
is often overlooked when assessing nutritional status and health risks. This study aimed to assess the technical
Anthropometry; error of measurement (TEM) and evaluate the intra- and inter-observer measurement error of anthropometric
measurements performed by the NutriFunction team—an ongoing multicentre study involving hospitalised patients

Fellelaliig and a comparative sample of community-dwelling individuals.

Intra-observer Methodology: Six trained interviewers assessed twelve anthropometric indicators (body weight, body and knee
Measurement Error; height, hand and middle-finger lengths, hand breadth, mid-arm, waist, and calf circumferences, triceps, calf, and
| b adductor pollicis thickness) on eight volunteers following ISAK and other pre-standardized techniques. TEM, relative
nter-observer TEM (%TEM), and coefficient of reliability (R) were calculated.

Measurement Error; ) )
Results: Most results were adequate for experienced anthropometrists, except for hand breadth (%TEM=1.2) and

Technical Error of knee height (%TEM=1.2) for anthropometrist #4, and middle-finger length (%TEM=1.3) for #5 in intra-observer

Measurement. variability (R range=0.6-1.0). Inter-observer variability showed unacceptable %TEM for hand length (%TEM=2.0, 2.5,
1.5) for anthropometrists #1, #2, and #5, hand breadth (%TEM=2.0) for #4, adductor pollicis thickness (%TEM=9.9,
14.5) for #1 and #2, and middle-finger length (%TEM=2.0) for #5 (R range: 0.3-1.0). For the beginner standard, intra-
observer variability was acceptable across all points, but inter-observer variability was unacceptable for hand length
(%TEM=2.5) and adductor pollicis thickness (TEM=14.5) for anthropometrist #2.

Conclusions: Most anthropometric measurements had acceptable TEM values for experienced anthropometrists,
meaning that these measurements present the necessary precision for clinical assessment and diagnosis.
Anthropometrist #2 should not perform hand length and adductor pollicis thickness measurements until further
training and a new TEM study are completed. Regular training is essential to minimise errors and safequard the
quality and clinical utility of anthropometric data for assessment, diagnosis and treatment.
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) La relevancia del error técnico de medicién en antropometria: Un estudio piloto del proyecto NutriFunction

RESUMEN

Introduccion: La antropometria es crucial en la evaluacién nutricional, especialmente en entornos clinicos e in-
vestigativos donde la falta de precision afecta la confiabilidad de los datos y la atencién al paciente. Sin embargo,
la precisién de estas mediciones suele pasarse por alto al evaluar el estado nutricional y los riesgos de salud.
Este estudio tuvo como objetivo evaluar el error técnico de medicién (TEM) y el error intra e inter-observador en
las mediciones antropométricas realizadas por el equipo de NutriFunction, un estudio multicéntrico que incluye
pacientes hospitalizados y una muestra de individuos que viven en la comunidad.

Metodologia: Seis entrevistadores capacitados evaluaron doce indicadores antropométricos: peso corporal, altu-
ra corporal y de la rodilla, longitudes de la mano y del dedo medio, anchura de la mano, circunferencias del brazo
medio, cintura y pantorrilla, grosor del triceps, pantorrilla y aductor del pulgar, siguiendo los protocolos de ISAK
y otras técnicas estandarizadas. Se calcularon el TEM, el %TEM y el coeficiente de fiabilidad (R).

Resultados: La mayoria de los resultados fueron aceptables para antropometristas experimentados, excepto la
anchura de la mano (%TEM=1,2) y la altura de la rodilla ($TEM=1,2) para el antropometrista #4, y la longitud del
dedo medio (%TEM=1,3) para el #5 en variabilidad intra-observador (R: 0,6-1,0). La variabilidad inter-observador
presentd %TEM inaceptables para la longitud de la mano y el grosor del aductor del pulgar en varios antropome-
tristas (R: 0,3-1,0). La variabilidad intra-observador fue aceptable para principiantes, pero la inter-observador no
lo fue para la longitud de la mano y el grosor del aductor del pulgar en el antropometrista #2.

Conclusiones: La mayoria de las mediciones mostraron TEM aceptables, indicando precisién suficiente para eva-
luacién y diagnéstico clinico. El antropometrista #2 necesita entrenamiento adicional antes de medir la longitud
de la mano y el grosor del aductor del pulgar. El entrenamiento regular es esencial para minimizar errores y
mantener la calidad y utilidad de los datos para evaluacién, diagnéstico y tratamiento.

Financiacion: Beca FCT (2023.01790.BD) y European Regional Development Fund (NORTE-01-0145-FEDER-000039).

1. The study identified acceptable intra-observer variability for most anthropometric
measurements according to standards advance, except for hand breadth, knee height, and
middle-finger length, suggesting these specific measurements require additional training to
improve accuracy.

2. Unacceptable inter-observer variability was found in hand length, hand breadth, adductor
pollicis thickness, and middle-finger length. Hand length and adductor pollicis thickness had
unacceptable %TEM values, even by beginner standards, requiring further training and a

new TEM study before reassessment.
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Santos AR, Borges N, Amaral TF. The Relevance of the Technical Error of Measurement in Anthropometry: A Pilot Study
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‘ INTRODUCTION

Anthropometry plays a crucial role in nutritional assessment*?
It is employed in nutritional screening, assessment, and
monitoring in both clinical and community settings. This method
is valuable for detecting deviations from normal nutritional
status®, enabling the identification of under- and overnutrition
or its coexistence, and offering insights into body composition by
estimating the quantity and distribution of body compartments,
such as fat mass and fat-free mass. Though it is not the only
method available for evaluating nutritional status, since other
techniques, such as bioelectrical impedance analysis (BIA) and
dual-energy X-ray absorptiometry (DXA), are also commonly
employed and offer valuable insights into body composition*,
anthropometry remains widely used due to its low cost,
ease of performance, and minimal equipment requirements,
making it particularly advantageous in clinical and community
settings. Nevertheless, anthropometric measurements can be
problematic due to their vulnerability to measurement errors.
In this context, they have conceivably two types of impact on
the quality of the anthropometric data: those related to the
extent to which the ‘true’ value of a measurement is achieved
— the validity; and those associated with the degree to which
within-subject variability is present and is due to factors other
than the variance of measurement error or morphophysiological
variation of the subject — the reliability?.

Imprecision is the variability of recurrent measurements
and is largely attributed to observer error, so the greater
the variability between repeated measurements of the same
individual by one observer (intra-observer differences) or two
or more observers (inter-observer differences), the larger the
imprecision®. Therefore, this indicator can be estimated by
carrying out repeated anthropometric measures on the same
subjects and calculating the technical error of measurement
(TEM), and the relative TEM (%TEM)3. The International Society
for the Advancement in Kinanthropometry (ISAK) adopted cut-
offs of this index for different anthropometric measures in the
accreditation of anthropometrists.

Technical measurement errors, particularly skinfolds thickness
or waist circumference, have been documented in the literature.
These errors often stem from observer variability, site location
inaccuracies, or methodological inconsistencies. For instance,
Hume and Marfell-Jones’” emphasised the criticality of accurate
site location for skinfold measurements, while Nadas et al®
detailed the intra-observer and inter-observer variability in waist
circumference measurements. These challenges underscore the
importance of training and standardisation in anthropometric
practices®*3. Notwithstanding what was previously mentioned,
the literature on methods for assessing the reliability of

anthropometric measurements is scarce. Despite various
authors’ recommendations for anthropometrists to publish
error estimates of their measurements!26 this information
is rarely displayed in studies based on anthropometric
measurements?’. Their work is needed in various settings,
such as nutritional assessments, monitoring programs, and
clinical and epidemiological research involving large-scale cross-
sectional or longitudinal studies. This raises the likelihood of
measurement errors. Even when trained anthropometrists are
involved, slight variations in their techniques can develop over
time and should be checked and managed?.

In this current of thought, the NutriFunction project — New
aspects of muscle function related to nutritional outcomes
— is an ongoing multicentre study conducted in the north
of Portugal that involves a sample of hospitalised patients,
and a comparative sample composed of community-dwelling
individuals, where data regarding nutritional and functional
status will be collected. Within the scope of this project, the
authors considered it extremely relevant for the team to conduct
a study of technical errors of the measurement in anthropometry
—the first step of the NutriFunction before data collection. Since
imprecise measurements can weaken observed associations
between exposure and health outcomes in both clinical settings
and research, recognising these errors highlights the need for
improvement, as well as ongoing training, and retraining for
the team>. This leads to the reduction of variability between
various evaluators and/or between measurements and, in
turn, to the improvement of anthropometric data collection
and its interpretation. After conducting the present study, we
will identify the anthropometrists and the measurements that
require more training. If there is a need, the team will undergo
additional training in order to conduct another study of the
technical error of the measurement in anthropometry.

The present study aimed to 1) assess the technical error of
measurement and the degree of intra- and inter-observer
precision for twelve anthropometric measurements performed
in normoponderal individuals by the NutriFunction team
composed of five evaluators, non-certified at ISAK; and 2)
contribute to the awareness and diffusion of the importance of
the anthropometrical measurement accuracy.

‘ METHODOLOGY

Study setting and sample

This pilot, cross-sectional observational study, involved a
convenience sample comprising students, staff, and faculty
members, who were recruited via an email invitation sent
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to the academic community of the Faculty of Nutrition and
Food Sciences of the University of Porto (FCNAUP). The
anthropometric measurements were extracted from a sample
of 8 volunteers (30%13 years) of both genders (6 women and 2
men). All individuals signed an informed consent that included
the procedures to be adopted and allowed the publication of the
results. The participants’ privacy and anonymity were respected
in the present study. All procedures were conducted following the
Declaration of Helsinki. The NutriFunction project was approved
by the Ethics Committee of the FCNAUP (reference 71/2022 and
addendum to reference 71/2022, respectively). The primary aim
of the NutriFunction is to investigate the relationship between
handgrip strength (HGS) and undernutrition, sarcopenia,
and frailty. This study encompasses both a cross-sectional
investigation within a community setting and a multicentre
prospective study involving hospitalised individuals with a
wide range of pathologies and diagnoses. Although the study
does not target patients with specific diseases, the reason for
hospitalisation will be considered in the data analysis, ensuring
that relevant clinical and contextual factors are appropriately
addressed.

Data collection and measurement

In this technical error of measurement study, a Reference
Anthropometrist (RA) with extensive experience in all trained
measurement procedures, and certified at level 1 by ISAK, was
chosen among the project’s team. Three registered nutritionists
who were research fellows (1, 2, and 3), and two undergraduate
students (4 and 5), none of whom certified by ISAK, performed
the anthropometric measurements established after a period
of theoretical orientation and practical experimentation of the
twelve different anthropometric parameters.

The anthropometric measurements performed included weight,
measured by a calibrated portable scale (Seca 803, Hamburg,
Germany) with a 0.1-kilogram resolution, with the participants
wearing lightclothes; height,accessed byacalibrated stadiometer
(Seca 213, Hamburg, Germany) with a 0.1-centimeter resolution;
mid arm, waist, and calf circumferences, measured with a
metal tape (Cescorf, Porto Alegre, Rio Grande do Sul, Brazil)
with 0.1-centimeter resolution; and triceps and calf skinfold
thicknesses and adductor pollicis thickness, obtained using a
skinfold calliper (Holtain, Tanner/Whitehouse, Pembrokeshire,
United Kingdom), with a 0.2-millimeter resolution. Knee height
was measured in a supine position, with the knee flexed at 90
degrees, using a segmometer (Cescorf, Porto Alegre, Rio Grande
do Sul, Brazil), with 0.1-centimeter resolution. Hand length,
hand breadth, and middle-finger length were measured using
a calibrated pachymeter (Fervi Equipment SpA, Modena, Italy)
with 0.1-centimeter resolution. Weight, height, mid arm, calf, and
waist circumferences, triceps and calf skinfold thicknesses, knee

height, and hand length followed the procedures recommended
by the ISAK?. The adductor pollicis thickness was measured
following the procedure suggested by Lameu et al?*. Hand breadth
followed the method described by ISO 7250-1:2017?2 At last, the
team adapted the procedure described by the second edition
of the ISO 7250-1:201 for the index finger length to measure
the middle-finger length. This edition describes the index finger
length as the “distance from the tip of the second finger to the
proximal finger crease on the palm of the hand”?2 In our work and
to measure the middle-finger length, we considered the distance
from the tip of the third finger to the proximal finger crease on
the palm of the hand. In accordance with ISAK recommendations
all parameters were measured on the right side of the body,
started with the least invasive anthropometric measurements
and followed the anatomical order, prioritising points that are
closest to each other?. Thus, the order of assessment was:
weight, height, mid-arm circumference, hand and middle-finger
lengths, hand breadth, adductor pollicis thickness, waist and leg
circumferences, knee height, triceps and calf skinfolds. For the
collection of anthropometric data, a standardised data form
was developed in-house based on the ISAK protocol specifically
for the NutriFunction project. This form was designed to ensure
consistency across evaluators. In total, each volunteer underwent
twelve different sets of anthropometric measurements, with
each observer performing the measurements twice. When the
difference was not as expected, it was measured a third time. To
minimise potential influence on results, all measurements were
initially taken once, followed by a second reading from both the
reference and trainee observers. This approach was carefully
chosen to ensure accuracy and consistency while reducing
the risk of bias. The RA completed all the anthropometric
measurements described before and recorded them on. All
anatomical markings were erased, and the volunteers were
then measured by the remaining observers. Measurements were
recorded on separate forms. Each observer was blind to the
other observer’s measurements.

These twelve parameters were chosen based on their relevance
to the purposes of the NutriFunction project, as well as their
frequent use in clinical practice for assessing nutritional
status. Given that participants’ hand anatomy may influence
the obtained HGS values, we considered it prudent to collect
anthropometric hand measurements (hand and middle-finger
lengths, and hand breadth) to potentially use these values
as covariates if necessary. Additionally, as the NutriFunction
includes a multicentre prospective study involving hospitalised
samples, we collected hand length?® and knee height?, which
are two critical anthropometric measurements for the indirect
estimation of height when conventional height measurement
is not feasible, as is frequently the case with hospitalised
patients. Adductor Pollicis Muscle Thickness (APMT) is a simple,
non-invasive, and cost-effective method for assessing muscle
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mass, that reflects nutritional status, with reduced thickness
in undernourished or physically inactive individuals?. It can be
distinguished from other muscle mass measurements, since is
less affected by subcutaneous fat and does not require equations
for estimation. APMT isincreasingly used as a nutritional indicator
in both healthy and sick populations, offering potential for early
undernutrition detection and monitoring recovery??>. Aimost all
the parameters selected for the study correspond to a mix of both
the restricted (weight, height, skinfolds, circumferences) and
full (hand length) ISAK profile. The remaining anthropometric
parameters do not belong to the ISAK protocol.

Coefficient of Reliability calculation

The Coefficient of Reliability (R)®is the most widely used coefficient
measure of anthropometric precision in population studies,
and it has been suggested by Himes?® that researchers should
conduct their reliability studies to establish the necessary levels
of R for their specific purposes. This value reveals the proportion
of between-subject variance in a measured population free from
measurement error. The measure of R can be calculated through
the following equation:

R =1-(TEM?/SD?,

where SD? is the total inter-subject variance for the study
in question. The result value ranges from O (unreliable) to 1
(complete reliability). The closer it is to 1, the more accurate the
measures are. Measurement values with an R>0.95 are generally
considered acceptable, meaning that 95% of the variance is due
to factors other than measurement error.

Technical error of measurement calculation

Firstly, the absolute TEM was calculated to assessintra-and inter-
observer variability. This is the most used measure of imprecision
and corresponds to the square root of the measurement error
variance, according to the following equation:

AbsoluteTEM = V[(3d2)/2N],

where d corresponds to the difference between the two
measurements of each subject, and N is the total number of
subjects evaluated.

Secondly, the absolute TEM was transformed into relative TEM
(%TEM) to obtain the error expressed as a percentage and
corresponding to the total average of the variable analysed,
according to the following equation:

%TEM = (TEM/VAV) x 100,

where TEM is the technical error of measurement expressed in
%, and VAV is the variable average value. This measure is simple

to calculate, has no units, and allows direct comparisons of all
types of anthropometric measurements.

Technical error of measurement classification

After calculating the %TEM for intra- and inter-observer analysis,
the error acceptability ratings for the reference and beginner
observers, was classified according to Gore et al.?” (Table 1).
The lower the %TEM observed, the better the accuracy of the
observer in performing the anthropometric measurements.
The standard adopted for the evaluation of the TEM found was
the advancers standard — the experienced anthropometrist
(Table 1), once the anthropometrists of this study were trainee
graduation nutritionists, working as research fellows (1, 2, and
3) and trainee graduation students (4 and 5).

Statistical analysis

The characteristics of the participants are presented for the
whole sample as means and standard deviations. To calculate
the TEM, %TEM, and R estimates, data were entered and
confirmed by three researchers (1, 2, and 3) to reduce entry
errors into an Excel spreadsheet (Microsoft Corporation,
Redmont, Washington, United States of America), with pre-
formulated tables with the TEM, %TEM and R equations.

‘ RESULTS

The error acceptability ratings for the reference and beginner
observers was classified according to Gore et al.?’ (Table 1).

/Table 1. Maximum %TEM values considered acceptable by\
type of analysis and evaluator experience.

Beginner Experienced

Type of analysis ‘anthropometrist:anthropometrist

Intra-observer %TEM

Skinfolds 7.5 50
Other measurements 15 1.0

Inter-observer %TEM

Skinfolds 10 7.5
Other measurements 2.0 : 1.5

K EE OSSOSO SSUSUOTE OSSOSO J

%TEM: Technical error of measurement expressed in %.
Adapted from Gore et al.*”)
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Table 2 describes the physical characteristics of the volunteers,
as evaluated by the reference anthropometrist.

The intra- and inter-observer reliability for each measurement
are presented in Tables 3 and 4. In relation to intra-evaluator
relative technical error of measurement results, R values <
95% were observed for hand breadth for anthropometrist #3
(R=0.733), #4 (R=0.921) and for #5 (R=0.944); middle-finger
length for anthropometrist #5 (R=0.938) and for adductor pollicis
thickness for anthropometrist #2 (R=0.922), #4 (R=0.888) and
for #5 (R=0.633). R coefficients ranged from 0.633 to 1.000
(Table 3) for intra-observer reliability; therefore, the highest
variation caused by measurement error was 37%, and the lowest
was <1%. Regarding the inter-evaluator relative technical error
of measurement results, R values <95% were observed for hand
breadth, hand length, middle-finger length, adductor pollicis
thickness, and knee height. R coefficients ranged from 0.324
to 1.000 (Table 4), meaning that at the highest, 68% of the
variance was caused by measurement error, and at the lowest
was <1%.

Tables 5 and 6 show the results of the calculations performed
for each one of the twelve anthropometric measurements
considered in this study. These tables present the relative TEMs
of each anthropometrist and for each measurement of the
intra-observer (Table 5) and inter-observer (Table 6) variability
analysis and their respective classification.

The intra-observer variability presented acceptable results in
all points analysed, except for hand breadth (#4) (%TEM=1.2),
knee height (#4) (%TEM=1.2), and middle-finger length (#5)
(%TEM=1.3). Unacceptable inter-observer variability was
only observed in the hand length for anthropometrists #1
(%TEM=2.0), #2 (%TEM=2.5) and #5 (%TEM=1.5), in hand breadth
for anthropometrist #4 (%TEM=2.0), in adductor pollicis thickness
for anthropometrist #1 (%TEM=9.9) and #2 (%TEM=14.5), and
middle-finger length for #5 (%TEM=2.0). The team assessed
whether the unacceptable values would meet the criteria based
on the standards for the beginner anthropometrist. The analysis
confirmed that the intra-observer variability yielded acceptable
results across all points examined.

Regarding the inter-observer variability and considering the
standard adopted for the beginner anthropometrist, all the
anthropometric measurements presented acceptable %TEM
results, except for hand length (%TEM=2.5) and adductor pollicis
thickness (% TEM=14.5) for the anthropometrist #2.

‘ DISCUSSION

This study reports the intra- and inter-observer measurement
error of twelve anthropometric measurements, including weight,

Anthropometric measurement Mean
Weight (kg) 587
Height (cm) 165.8

Hand length (cm)

Hand breadth (cm)
Middlefinger length (cm)

Adductor pollicis thickness (mm)

Mid arm circumference (cm)

Triceps skinfold (mm)

Calf circumference (cm)

Calf skinfold (mm)

Waist circumference (cm)

Knee height (cm)

K . S S

Table 2. Characteristics of the study sample evaluated by the reference anthropometrist. \

Standard Deviation

50 59.9 66.5
B R L = o
,,,,,,, I R S
,,,,,,, .
,,,,,,,, o o R
,,,,,,,, S
,,,,,,,, e
,,,,,,,, e
,,,,,,,, N e
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#1

e
E e Pt
“Hand Ieﬁgth - WO 111'“.‘0 593'.%“
“Hand breadth ...‘0.032'““0424”?‘

“Mlddle flnger
length:

0999 01
1000'.?“ !
0. 986
0. 991'.?‘ !

0.050 0676 0989

Adductor poll:crs
thickness

) BT 0105 0393 o.995§ .
circumference """ e

0406 3401 0979

Triceps
skinfold 0.289 1735 0.978

Calf

0045 0125 0999
circumference

Calf skinfold 0350 20390988

LU 0163 0219  1.000 : 027
circumference : :

Knee height ~ 0155 0308 0997

Table 3. Intra-evaluator relative technical error of anthropometric measurements among five NutriFunction anthropometrists. \

NutriFunction anthropometrists

0084 0168 0997 0022 .

#lo #5
%TEM R TEM %TEM R
O 844 0.997 O 077 O 132 1.000
O 027 1 OOO O 081 0.049 1 OOO
0 445 O 993 O 112 0 599 O 975
1 158 0.921 O 050 O 657 0 944
0423 0995 0105 1347 0.938
3738 0.888 0457 3141 0.633
0349 0.998 0112 0422 0.998
2.856 0950 0311 1740 0.989
0.062 1.000 0.071 0.205 0.999
0335 1783 0995 0368 2126 0.97

20266 0359 0.999 0.247 0345 0.999

g0.585 1157 0975 0212 0436 0.992

TEM: Technical error of measurement; %TEM: Percentage technical error of measurement; R: Coefficient of reliability.
Bold stands for unacceptable values.

height, lengths, circumferences, and skinfold measurements,
and for five anthropometrists, using multiple reliability
statistics such as TEM and the R-value. Most %TEM values
were considered acceptable for advanced anthropometrists’
standards, except for hand length, hand breadth, middle-finger
length, adductor pollicis thickness, and knee height. Thus, the
variation verified between measurements performed by these
anthropometrists in two different moments suffers no influence
or little influence on the systematic error and emphasises
the acceptability of using routinely collected anthropometric
measurements to evaluate body composition.

Our findings align with those described by Ulijaszek and Kerr?,
who showed that a comparison of studies revealed a clear order
in the precision of different anthropometric measures, being
the weight and height the most precisely measured. They also
refer that waist circumference show strong between-observer
differences, recommending to be carried out by one observer,

wherever possible3. In the present study, the %TEM determined
for waist circumference presented acceptable values for
experienced anthropometrists, ranged between 0.1 and 0.4%,
while for inter-evaluator errors, the %TEM oscillated between
0.2 and 0.8%. Although skinfold measurements are the most
susceptible to technical measurement errors?, in the present
study, for intra-evaluator errors, the resulted %TEM for triceps
and calf skinfolds ranged between 1.0 and 2.9%, while for inter-
evaluator errors, the %TEM ranged between 0.6 and 4.0%. All
these values are acceptable for experienced evaluators and
were similar to those found by Perini et al.?®, where the intra-
evaluator %TEM determined oscillated between 3.0 and 5.7,
while for inter-evaluator errors, the %TEM ranged between 1.7
and 5.8%.

The intra-observer TEM results classified as non-acceptable for
experienced evaluators were found for hand breadth, middle-
finger length, and knee height. The fact that these anthropometric
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compared to the Reference anthropometrist.

@ble 4. Inter-evaluator relative technical error of anthropometric measurements among five NutriFunction anthropometrisg

NutriFunction anthropometrists

#1 #2

#3 # #5

TEM %TEM R TEM %TEM R

%TEM R TEM %TEM R

Weight 0119 0195 0999 009 0161 1000

TEM %TEM R TEM

%1.000%0.266 0431 0.998 0.091 0154 1.000

Height 0329 0199 099 0372 0225 0991

§0.997§0.032 0.019 1.000 0.381 0.228 0.59

Handlength 0369 1979 0643 0467 2477 0481

0899 0224 1222 0600 0284 1481 0827

Hand breadth 0074 0999 0896 0097 0297 0862

0620 0149 1976 0604 0042 0549 0893

Middle-finger

0027 0373 0991 0080 1062 0.899
length

%0.933%0.035 0479 0951 0156 1987 0.452

Adductor pollicis

. 1253 9889 0784 1735 14485 0324
thickness

11000 0338 2322 0639 0705 4968 0.606

Mid arm

. 0247 0915 0951 0370 1382 0953
circumference

20.99020.096 0344 0959 0.079 0304 0.998

Triceps

) 0222 1422 0982 0520 4003 0978
skinfold

20.96120.522 3431 0985 0635 4199 0.56

Calf

: 0081 0231 0993 0252 0741 0980
circumference

10997 0136 0400 0955 0497 0205 0995

Calfskinfold 0567 3444 0952 0375 3206 0996

%0.994%0.081 0.551 0998 0.216 1512 0.999

Waist

; 0366 0498 0997 0588 0821 0993
circumference : : : : :

20.95820.185 0243 1.000 0384 0.531 0.998

Knee height ~ 0432 0871 0840 0697 1418 0703

0524 1079 0726 0376 0769 0692 0390 0791 0.824

TEM: Technical error of measurement; %TEM: Percentage technical error of measurement; R: Coefficient of reliability.
Bold stands for unacceptable values.

measurements are used less frequently in the assessment of
nutritional status, compared to weight, height, circumferences, and
skinfolds, may have led to these intra-observer TEM differences.

Conversely, in the inter-evaluator analysis, adductor pollicis
thickness and hand length were the anthropometric
measurements most classified with TEM results as non-
acceptable. The lack of training due to the fact that adductor pollicis
thickness was not frequently used by these anthropometrists
could have resulted in the skinfold calliper not being applied
at the correct anatomical site due to the absence of an
anatomical point marking and the participant’s position during
the measurement. According to Gonzalez et al?, it is crucial to
point out that investigations that recognise discrepant adductor
pollicis thickness values relative to the references may be based
on improper anatomical point clamping, as well as other
methodological inadequacies.

Additionally, hand length was the other anthropometric
measurement most classified with inter-observer %TEM
values as non-acceptable. This measurement is relevant in
situations where obtaining an accurate height is not possible?,
such as in participants with visible kyphosis, or when it is
impossible to measure standing height due to the participant’s
paralysis, mobility, or balance limitations. This is important
in the NutriFunction study since we will collect data from both
community-dwelling living participants and hospitalised patients.
The hand length represents the distance between the mid-
points of the distal transverse crease of the wrist to the most
anterior projection of the skin of the middle finger. Among the
known publications that report %TEM for hand anthropometry,
we highlight Weinberg et al* that showed a very high degree
of precision (TEM<2 mm, %TEM<1%, and R>0.95 for hand and
middle-finger lengths). In the present study, and considering
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@ble 5. Intra-evaluator relative technical error classification among five NutriFunction anthropometrists and according to advanceD
standard.

L L. Height @ @
‘‘‘‘‘‘‘‘‘ Anthropometrist L BTEM . Classification ... Anthropometrist KTEM  Classification
‘‘‘‘‘‘‘‘‘‘‘‘‘ 1 .. 0266 . Acceptable 1 .. 0093 - Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 2. ..0203 . . Acceptable 2 . ..0.045 .. Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 3. .0042 - Acceptable 3. 0014 Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 4o .08as - Acceptable b o .0.027 . Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ S 0132 1 Acceptable S 0049 1 Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Hand length Hand breadth =
‘‘‘‘‘‘‘‘‘ Anthropometrist ~~ %TEM = Classification .. Anthropometrist ~ %TEM = Classification
‘‘‘‘‘‘‘‘‘‘‘‘‘ 1o ..0393 . ... Acceptable 1 ... 0424 Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 2 . 0210 ©  Acceptable 2 . 0418 - Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 3 ..0266 . . Acceptable 3 0585 .. Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ O 0445 - Acceptable b o 1158 Non-acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ S 0599 ©  Acceptable S 0657 . . Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Knee height .........Mid arm circumference
‘‘‘‘‘‘‘‘‘ Anthropometrist L BTEM . Classification ... Anthropometrist L HTEM  Classification
‘‘‘‘‘‘‘‘‘‘‘‘‘ 1. .0308 - Acceptable 1. 0393 . Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 2 . ..0168 . . Acceptable 2 . ..0304 . Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 3. .0.045 ©  Acceptable 3. 0266 = Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 4 .. 1157 . Non-acceptable . 0349 1 Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ SR ..0436 . Acceptable R 0422 . Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Waist circumference v Calf circumference
‘‘‘‘‘‘‘‘‘ Anthropometrist ~~ %TEM = Classification .. Anthropometrist ~ %TEM = Classification
‘‘‘‘‘‘‘‘‘‘‘‘‘ 1o 0219 . Acceptable 1 ... 0125 .. Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 2 . 0377 . . Acceptable 2 . 0171 . Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 3. ..0077 . . Acceptable 3. .0000 @ Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 4o .0359 . . Acceptable b 0062 Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ S .0345 1 Acceptable S 0205 . Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Triceps skinfold ... Adductor pollicis thickness
‘‘‘‘‘‘‘‘‘ Anthropometrist L BTEM . Classification ... Anthropometrist HTEM  Classification
‘‘‘‘‘‘‘‘‘‘‘‘‘ 1. L7351 Acceptable 1. 3401 Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 2 . 1607 . ... Acceptable 2 . L4504 Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 3 1004 Acceptable 3. 0784 - Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ b 2856 . Acceptable b o 3738 . . Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ SR 1740 . Acceptable R 3341 . Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Middle-finger length Calf skinfold
‘‘‘‘‘‘‘‘‘ Anthropometrist ~ %TEM ' Classification .. Anthropometrist ~~ %TEM ' Classification
‘‘‘‘‘‘‘‘‘‘‘‘‘ 1 ... ..0676 . ... Acceptable 1 ... ..2039 . Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 2. 0727 . . Acceptable 2 . LAL119 o Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 3. 0413 - Acceptable 3. 1183 . Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 4o 0423 .. Acceptable b 1783 .. Acceptable
\ s D 1347 ] Non-acceptable =~ S 2126 Acceptable .

%TEM: Percentage technical error of measurement.
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@ble 6. Inter-evaluator relative technical error classification among five NutriFunction anthropometrists compared to the reference\
anthropometrist and according to advancers standard.

L L. Height @ @
‘‘‘‘‘‘‘‘‘ Anthropometrist L BTEM . Classification ... Anthropometrist KTEM  Classification
‘‘‘‘‘‘‘‘‘‘‘‘‘ 1andRA 0195 - Acceptable v LlandRA 0199 . Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 2and RA 0161 - Acceptable . 2@nd RA 0225 Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 3and RA 0066 - Acceptable .32ndRA 0112 Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 4and RA 0431 Acceptable o and RA 0019 | Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 5andRA 0154 1 Acceptable 2 @nd RA 0228 Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Hand length Hand breadth =
‘‘‘‘‘‘‘‘‘ Anthropometrist ~~ %TEM = Classification .. Anthropometrist ~ %TEM = Classification
‘‘‘‘‘‘‘‘‘‘‘‘‘ 1andRA 1979 - Non-acceptable v landRA 0999 | Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 2and RA 2477 . Non-acceptable . 2@nd RA .0297 . Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 3andRA 0817 Acceptable .3@ndRA 0372 Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 4and RA 1222 Acceptable o rand RA 1976 Non-acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 5andRA 1481 ©  Non-acceptable v2@nd RA 0549 - Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Knee height .........Mid arm circumference
‘‘‘‘‘‘‘‘‘ Anthropometrist L BTEM . Classification ... Anthropometrist L HTEM  Classification
‘‘‘‘‘‘‘‘‘‘‘‘‘ 1andRA 0871 . Acceptable o landRA 0915 . Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 2and RA 1418 ©  Acceptable . 2@nd RA 1382 Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 3and RA 1079 1 Acceptable 3@ndRA 0804 Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 4and RA .0769 . . Acceptable o and RA .0344 - Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 5andRA 0791 | Acceptable 2@nd RA 0304 Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Waist circumference v Calf circumference
‘‘‘‘‘‘‘‘‘ Anthropometrist ~~ %TEM = Classification .. Anthropometrist ~ %TEM = Classification
‘‘‘‘‘‘‘‘‘‘‘‘‘ 1andRA 0498 - Acceptable v landRA 0231 Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 2and RA 0821 Acceptable v 2@ndRA 0741 Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 3andRA 0594 1 Acceptable .3@ndRA 0250 Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 4 and RA 0243 - Acceptable o rand RA 0400 Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 5andRA 0531 ©  Acceptable 2@nd RA 0205 . Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Triceps skinfold ... Adductor pollicis thickness
‘‘‘‘‘‘‘‘‘ Anthropometrist L BTEM . Classification ... Anthropometrist HTEM  Classification
‘‘‘‘‘‘‘‘‘‘‘‘‘ 1andRA 1422 ¢ Acceptable v landRA ..9.889 Non-acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 2and RA 4003 Acceptable . 2@nd RA 14485  Non-acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 3andRA 3432 - Acceptable .3@ndRA 0000 Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 4 and RA 3431 - Acceptable o rand RA 2322 . Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 5andRA 4199 ¢ Acceptable 2 @nd RA 4968 Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Middle-finger length Calf skinfold
‘‘‘‘‘‘‘‘‘ Anthropometrist ~ %TEM ' Classification .. Anthropometrist ~~ %TEM ' Classification
‘‘‘‘‘‘‘‘‘‘‘‘‘ 1andRA 0373 Acceptable v L1andRA 3444 Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 2and RA 1062 - Acceptable . 2@nd RA 3206 Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 3and RA ..0937 . . Acceptable 32ndRA 2947 .. Acceptable
‘‘‘‘‘‘‘‘‘‘‘‘‘ 4 and RA 0479 ©  Acceptable o rand RA 0551 Acceptable
\ s 5andRA o8z o] Non-acceptable =~ 5andRA JAs12 Acceptable .

%TEM: Percentage technical error of measurement; RA: Reference anthropometrist.
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the reference anthropometrist, we detected unacceptable inter-
observer variability in the hand length for anthropometrists #1,
#2, and #5, with %TEM values ranging between 0.8 and 2.5%.
Weinberg et al*° state that there is disagreement in the literature
regarding the choice of wrist landmarks for hand measurements;
therefore, not all studies collecting anthropometric data on the
hands use the same [andmarks. Although we used a standardised
procedure in our study, the evaluators might have incorrectly
chosen a different landmark because it was more easily
identifiable or easily confused with the correct one. Consecutively,
the pachymeter may have been placed at the wrong anatomical
point leading to these inter-observer TEM differences.

By periodically calculating the TEM, intra- and inter-evaluator
variations can be quantified. In the present study, the attainment
of the intra- and inter-evaluator TEM indicated the need for
technique improvement for anthropometrists #1, #2, #4, and
#5 in the following measurements: hand length, hand breadth,
middle-finger length, knee height, and adductor pollicis thickness.
Since the improvement of the anthropometric measurement
technique is directly related to the number of evaluations
performed by the anthropometrist®3!, these evaluators will
be encouraged to engage in technical improvement sessions
based on detailed standardized measurement protocols and
subsequently perform new TEM calculations.

Since that the previously discussed results were categorised
according to advanced anthropometrists’ standards, the
team verified if the unacceptable values would be acceptable,
considering the standards adopted for the beginner
anthropometrist. Thereby, we confirmed that the intra-
observer variability presented acceptable %TEM results in
all points analysed. However, regarding the inter-observer
variability, unacceptable %TEM results remained for hand
length (%TEM=2.5) and adductor pollicis thickness (%TEM=14.5)
for the anthropometrist #2. Therefore, the anthropometric
measurements should not be performed by anthropometrist
#2 until further training is completed and a new technical error
of measurement” study is conducted, resulting in acceptable
values.

We conducted anthropometric measurements following
standardized procedures and reference guidelines. We used
identical measurement instruments that were previously
calibrated. Furthermore, we employed universal and common
error estimation methods, enabling comparison with the
results of other studies which strengthen the present study
findings. These points highlight the aspects that enhance the
reliability and comparability of the data obtained. One of the
limitations of this study is the use of a convenience sample,
consisting of students, staff, and faculty members. This may
limit the generalisability of the findings to other populations.
Additionally, the study’s inability to stratify the technical error

of measurement by sex represents another notable limitation.
This was due to the limited number of male participants in our
sample (n=2), which prevented meaningful statistical analysis.
We acknowledge that differences in physiognomy and body
composition between men and women may influence the TEM,
potentially affecting the comparability of certain measurements.
This limitation should be considered when interpreting the
findings, and future studies should aim to include more
balanced samples to enable a more robust analysis by sex.
Although this study enables us to evaluate the reliability of
human measurements, it does not address potential errors
stemming from anthropometric equipment or measurement
techniques. While the findings reflect internal validity, caution
is advised when generalising externally, as measurements can
heavily depend on the operator and the instruments used.

Technical error of measurement was not stratified by body
composition since our convenience sample consisted entirely of
normal range individuals. We acknowledge that different body
composition profiles, such as individuals with overweight, and
obesity may influence TEM due to anatomical and physiological
variations associated with these conditions. TEM is expected to
be higher in subjects with higher degree of adiposity and so, it
is possible that especially less trained anthropometrists need to
train more to successfully conduct anthropometric measurements
among individuals with overweight and obesity. Future studies
should therefore address this issue by including analyses of TEM
stratified by body composition to explore potential variations
within broader groups.

At least, comparing the technical measurement error of a level 3
anthropometrist versus several level 1 anthropometrists would
be an interesting analysis to understand variations related to
training and experience. However, this type of analysis was
beyond the scope of the current study and moreover only the
reference anthropometrist held a level 1 ISAK certification, and
no other certified anthropometrists were available to facilitate
such a comparison. This aspect should be considered in future
studies.

‘ CONCLUSIONS

In the present study, the accomplishment of the intra- and
inter-evaluator TEM results allowed us to indicate the necessity
of the technique improvement of four anthropometrists in
the following anthropometric measurements — hand length,
hand breadth, middle-finger length, knee height, and adductor
pollicis thickness. Hand length and adductor pollicis thickness
presented unacceptable TEM values for the standard adopted
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by beginner anthropometrist and should not be performed by
anthropometrist #2 until a new technical error of measurement
study is conducted and resulting in acceptable values. The
method presented was of easy execution and permitted
analysing the performance of the NutriFunction team. For
improvement purposes, efforts should focus on lowering
TEM values. Training and periodic quality control will enable
the team to achieve greater accuracy and reliability in their
anthropometric measurements.
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> Knowledge, Attitudes, and Practices (KAPs) of nutrition and dietetics professionals regarding the role of yogurt
in healthy and sustainable dietary patterns: a cross-sectional study

Introduction: Perceptions and practices of healthcare professionals regarding the nutritional and dietary
value of yogurt can play a crucial role in developing effective strategies to promote healthier and more
sustainable dietary patterns. The aim of this study was to investigate the perceptions, attitudes, and

Yogurt; practices of nutrition professionals regarding yogurt and its role in a healthy diet.
Cultured Milk Methodology: A descriptive cross-sectional study involving 355 nutrition professionals in Spain was
Products; conducted. The survey was administered online and explored professionals’ knowledge, attitudes, and

practices regarding yogurt. Statistical analysis included descriptive and correlational techniques, with a
significance level set at p<0,05 to validate observations.

Nutritionists; Results: The study revealed that 62.8% of participants recognized yogurt as a key food in a healthy diet,

while 31.8% adopted a neutral position. In addition to its nutritional contribution, over 80% associated

yogurt consumption with the prevention or treatment of some health outcomes. The most important

factors for recommending yogurt consumption were its nutritional value and demonstrated health

Diet, Healthy. benefits (96.1% and 70.1%, respectively). Knowledge about yogurt was significantly associated (p<0.05)
with a greater willingness to include it in the diet, and a positive attitude correlated with more intensive
recommendation practices.

Dietitians;

Health Knowledge,
Attitudes, Practice;

Conclusions: The study unveils a predominantly positive attitude towards yogurt among nutrition
professionals, supported by knowledge of its nutritional value and health benefits. The need for specific
national guidelines and greater ongoing education to guide professionals and the population towards
healthier and more sustainable practices was highlighted. Additionally, there is a future interest in
considering the environmental sustainability of yogurt as an important factor for decision-making.
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PROTOCOL REGISTRATION: The research protocol was registered on the platform Open Science Framework
(OSF): https://osfio/ef97b
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) Conocimientos, actitudes y practicas de profesionales de la nutricion y dietética sobre el papel del yogur en la

alimentacidn saludable y sostenible: un estudio transversal

RESUMEN

Introduccién: Las percepciones y prdcticas de profesionales sanitarios respecto al valor nutricional y ali-
mentario del yogur pueden desempenar un papel fundamental en el desarrollo de estrategias efectivas
para promover patrones alimentarios mas saludables y sostenibles. El objetivo del presente estudio fue
investigar las percepciones, actitudes y practicas de los profesionales de la nutricién en relacién con el
yogur y su papel en una alimentacién saludable.

Metodologia: Se realizé un estudio descriptivo de corte transversal con una muestra de 355 profesionales
de la nutricion en Espana. La encuesta, administrada en linea, explord conocimientos, actitudes y prdcticas
de los profesionales sobre el yogur. El andlisis estadistico incluyé técnicas descriptivas y correlativas, y se
considero significativo un valor de p<0,05 para validar observaciones.

Resultados: El estudio revelé que el 62,8% valora el yogur como alimento clave en una alimentacién salu-
dable, mientras que el 31,8% adoptd una posicién neutral. Ademds de su aporte nutricional, mds del 80%
vinculd el consumo de yogur con la prevencién o tratamiento de alguna condicién de salud. Los factores
mds importantes para recomendar el consumo de yogur fueron su valor nutricional y sus beneficios de-
mostrados para la salud (96,1% y 70,1%, respectivamente). Los conocimientos sobre el yogur se asociaron
significativamente (p<0,05) con una mayor disposicién hacia su inclusién en la dieta, y la actitud positiva se
correlacioné con prdcticas de recomendacién mds intensas.

Conclusiones: El estudio revelé una actitud mayoritariamente positiva hacia el yogur entre los profesio-
nales de la nutricion, respaldada por conocimientos sobre su valor nutricional y beneficios para la salud.
Se destacd la necesidad de pautas nacionales especificas y una mayor formacién continua para orientar a
profesionales y poblacién hacia prdcticas mas saludables y sostenibles. Asimismo, se vislumbra el interés
futuro en considerar la sostenibilidad ambiental del yogur como factor decisor de importancia.

Financiacion: Esta investigacion ha sido financiada por DANONE.

REGISTRO DEL PROTOCOLO: El protocolo de investigacién fue registrado en la plataforma Open Science
Framework (OSF): https://osf.io/ef97b

1. A survey targeting 355 nutrition professionals was conducted to assess their perceptions,
attitudes, and practices regarding yogurt and its relevance in a healthy diet.

2. 62% considered yogurt consumption as important in a healthy eating pattern. Factors
such as its nutritional value and potential health benefits were highlighted, influencing
recommendation practices.

3. More than 80% associated yogurt consumption with the prevention or treatment of
certain health outcomes, such as osteoporosis prevention, diarrhoea management, and
improvement of gut health.

ll-. Positive attitudes towards yogurt correlated with higher consumption and more frequent
recommendations to patients, emphasizing its role in promoting healthy eating habits.

Baladia E, Moiino M, Miserachs M, Russolillo G. Knowledge, Attitudes, and Practices (KAPs) of nutrition and dietetics
professionals regarding the role of yogurt in healthy and sustainable dietary patterns: a cross-sectional study. Rev Esp
Nutr Hum Diet. 2025; 29(1): 34-44.
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‘ INTRODUCTION

The adoption of healthier and more sustainable dietary
patterns has become a critical focus for nutrition and dietetics
professionals, who shape food choices that directly impact
individual and collective well-being. Among various dietary
components, yogurt holds a unique position due to its nutritional
value and probiotic properties. Developing effective strategies for
promoting healthier and more sustainable food systems, requires
understanding the perceptions and practices of both consumers
and healthcare professionals™.

Theories linking knowledge, attitudes, and behaviours highlight
the importance of how these factors influence consumer choices.
Identifying knowledge gaps about the effects of yogurt, whether
positive or negative, can guide targeted educational interventions
or continuing professional development. This approach is crucial
to overcoming challenges such as promoting healthier eating
practices. Perceptions and knowledge about yogurt vary among
consumers and nutrition professionals, influencing both personal
choices and professional dietary advice’. Lack of awareness
regarding dairy’s nutritional value, underscores the need to
improve food literacy?=.

Understanding yogurt’s nutritional value and health benefits,
particularlyits probiotic effects, influences consumption behaviour
and promotes its dietary recommendation. Literature supports
that informed individuals and healthcare professionals are more
likely to make confident and healthier dietary choices®”. Exploring
attitudes, beliefs, and practices related to yogurt among nutrition
professionals helps identify knowledge gaps and evaluate how
these discrepancies affect dietary recommendations.

This study addresses the lack of information on the knowledge,
attitudes, and practices of nutrition and dietetics professionals
regarding yogurt and its role in healthy and sustainable diets.
Understanding these perspectives enables development of
effective strategies to promote yogurt as part of a healthy diet.
This research offers valuable insights into issues related to
nutrition, health, and sustainability in today’s society.

‘ METHODOLOGY

Study design

A descriptive, cross-sectional study using ad hoc self-administered
online survey targeted professionals of the Academia Espafiola
de Nutricién y Dietética. Designed between June and July 2023,
the survey was open from July to September, with data analyzed

between October and November 2023. This study adhered to the
STROBE-nut guidelines?, and was registered on the Open Science
Framework (OSF): https://osf.io/ef97b.

Participants and sampling

The required sample size was estimated at 335 nutrition
professionals (N: 1544; margin of error +/- 5%, 95% confidence
interval). Eligible participants included all nutrition professionals
from the Academia who agreed to active communication.
Personalized invitations were sent to 1877 professionals.
Participation was voluntary and required informed consent.

Data sources and study variables

Data collection employed a Knowledge, Attitudes, and Practices
(KAP) survey recommended by the FAQ®. The 31 closed-ended
questions were distributed across three domains: knowledge (7
items), attitudes (14 items), and practices (10 items).

Knowledge questions: Multiple-choice questions assessed
yogurt’s nutritional value and role in health. Correct responses
were assigned one point, generating a cumulative knowledge
score ranging from O to 7.

Attitudes section: Explored perceptions about yogurt’s role
in health contexts and sustainable eating, use in lactose
intolerance diets, and potential for disease prevention or
treatment. Perceptions were assessed using a 5-point Likert
scale (1=Strongly Disagree, 5=Strongly Agree) or multiple-choice
questions with closed-ended responses tailored to each item.

Practices questions: Analysed professional recommendations on
yogurt consumption, including types and situations where its use
was discouraged.

Sociodemographic variables such as age, gender, region,
profession, and education level were included.

Pilot Test

The survey was digitized using SurveyMonkey, piloted with
10 participants, and revised for clarity and feasibility. Minor
adjustments improved question phrasing. The pilot data were
excluded from final analysis. Estimated completion time was
under 15 minutes.

Statistical analysis

Descriptive and inferential analyses were conducted. Categorical
variables were reported as frequencies and percentages, while for
continuous variables were analyzed using means and standard
deviations. Associations between knowledge levels, attitudes,



Rev Esp Nutr Hum Diet. 2025; 29(1): 34 - 44

Knowledge, Attitudes, and Practices (KAPs) of nutrition and dietetics professionals regarding the role of yogurt in healthy and sustainable dietary

patterns: a cross-sectional study

and practices were explored using Chi-square test for categorical
variables and Pearson’s correlation or non-parametric tests for
continuous variables (normality was tested using the Kolmogorov-
Smirnov). Statistical significance was set at p<0.05.

Analyses were conducted using IBM SPSS Statistics version 20.

Ethical considerations

This study adheres to ethical principles guiding scientific research.
Participants received informed consent detailing objectives,
procedures, potential risks and benefits of participation.
Confidentiality, anonymity, and voluntary participation were
emphasized. Researchers certify scientific integrity, with no
fabrication or manipulation, and disclosed conflicts of interest.
Ethical recruitment encouraged informed participation.

‘ RESULTS

Participants and sample characteristics

Of 644 professionals who consented, 355 completed the
survey response rate: 741%), which is considered sufficient
and representative. Most participants were women (85.9%)
and dietitian-nutritionists (86.2%), with high educational levels:
52.1% held master’s degrees and 12.1% held PhDs. The majority
practiced in clinical nutrition (58.3%), while smaller proportions
in teaching (17.7%) and research (16.9%). Omnivorous dietary
patterns dominated (81.4%), with limited vegetarians (3.7%)
and vegans (0.6%) representation. Sample characteristics are
detailed in Table 1.

Knowledge and general perceptions about yogurt

The average correct response rate was 62% (SD=16%), with
a mean score of 5,6 points, indicating a moderate level of
understanding.

Regarding the importance of dairy for bone health, 62% of
participants considered this aspect important or very important
(37.2%; n=132 and 24.8%; n=88 respectively). Additionally,
11,8% (n=42) identified dairy as essential, 6,5% (n=23) as non-
essential, and 16,9% (n=60) were neutral. Almost 62,8% of
participants considered yogurt consumption as important or
very important (44,8%; n=159 and 18,0%,; n=64 respectively),
in a healthy diet. Professionals who excluded lactose tended to
rate yogurt as less important (16,1% vs. 4,3%; p=0.006). The
knowledge score was significantly associated with considering
yogurt as important in a healthy diet (p=0.002).

/Table 1. Participant sample characteristics. \
Characteristics : n (%)
Women 305859
Men 50@41)
e

e = 306(86,2)
Other healthcare professiourf;i;mHWWWWN ....... 27(7,6) .......
Other professions 22(6,2) .......
Highest level of education completed .........................
Bachelor's degree or equwalent ..... 355(100) N
Master's degree 185(52,1)
PhD N P
s e
Nutrition and Dietetics practlcmg """""""""""""" 207(58,3)
Teaching . ewn
Research 60(169)
Clinical and Hospital Nutriton ~~ 56(158)
Food services. - 41(11,5) """"
Food Industry 2809
Community Nutriton ~~ 19(53)
e
Omnivorous 289(814)
Flexitarian s
Vegetarian 13(3,7) ......
Vegan 208
Diet modification: Lactose exclusmn """""""""""""""""""" 31(8,7) .......

k N S J

*Participants could select more than one option; percentages do not
sum to 100%.

Most participants identified its beneficial microorganisms/
probiotics (91,0%; n=323), its role in improving of gut
microbiota (79,4%; n=282), and its higher lactose digestibility
(73,5%; n=261) as main as nutritional characteristics of yogurt
that distinguish it from other dairy products. The knowledge
score was associated with rating improvement of lactose
digestibility (p<0,001), its probiotic effect (p=0,043), microbiota
improvement (p=0,020), bowel movement improvement
(p=0,007), and as a source of vitamin D (p=0,017), B vitamins
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(p=0,035), and proteins (p=0,026) as beneficial effects (Figure
1.A). Regarding the most important factors for recommending
yogurt consumption, the majority pointed to its nutritional
value (96,1%; n=341) and its proven health benefits (70,1%;
n=249) (Figure 1.B).

A large majority supported that the most recommended
options are yogurt (80,6%; n=286) and other fermented milks
(82,0%, n=291) without added sugars, while yogurts with added
sugars, jams, and sweeteners (non or low caloric) were the least
recommended. Figure 2 details the preferences of nutrition
professionals when recommending different types of yogurts.
The knowledge score appeared to be associated with a greater
willingness to recommend drinkable yogurts (p=0,001) and
other fermented milks (p=0,015).

Perceptions on yogurt’s role in disease prevention and treatment

Over 80% (n=316) of participants associated yogurt consumption
with osteoporosis and bone fracture prevention. Between 60%
and 65% linked it to benefits for the prevention of sarcopenia
and in the management or treatment of diarrhoea and gut
dysbiosis (Figure 3).

Dietitian-nutritionists tended to recommend yogurt more
frequently for the prevention of dysbiosis (67,6% vs. 49,0%,
p=0,011), sarcopenia (61,4% vs. 44,9%, p=0,029), and
depression (32,4% vs. 18,4%, p=0,048). Higher education
levels correlated with recognizing yogurt’s role in disease
prevention (p<0,02). In terms of treatment, there were no
significant differences among professionals, educational level,
or dietary patterns, including lactose exclusion. Knowledge
score was associated with greater confidence in stating that
yogurt consumption could play a preventive or therapeutic
role in certain diseases. Between 60% and 73% indicated that
yogurt consumption would not play a significant preventive or
therapeutic role in various health conditions.

Preferences for probiotic sources to prevent or treat diseases
included yogurt or other fermented milks (49,3%; n=175) and
pharmaceutical probiotics/dietary supplements in powder or
capsule form (12,7%; n=45). Another 33,8% (n=120) stated they
were open to recommend either option.

Sustainability perceptions

Regarding the perception of yogurt and sustainability, 69,9%
(n=248) considered yogurt a less sustainable source of protein
compared to legumes, nuts, seeds, or cereals. Milk (71,3%,
n=253) and cheese (69,3%, n=246) were widely perceived
as equally sustainable sources of protein as yogurt, while
opinions were divided in the case of eggs (47,9%, n=170). There
was consensus among nutrition professionals that yogurt

represents a more sustainable source of protein compared to
meat (62,8%, n=223), with divided opinions regarding fish and
seafood (44,8%, n=159).

Professional practices and recommendation

74,9% of respondents (n=266) consumed whole-fat yogurt,
54,6% (n=194) sugar-free yogurt, 43,9% (n=156) other
fermented milks, and 34,4% (n=122) high-protein yogurt. Only
2,8% reported not consuming any type of yogurt. A significant
positive attitude towards yogqurt correlated with higher
consumption and recommendations (p=0,004).

Most professionals encouraged daily yogurt intake. For these
professionals, yogurt consumption was slightly more important
for their patients compared to other dairy products (63,1% vs.
50,1%, respectively). The ability of patients to choose the type
of yogurt was considered important (36,6%) or very important
(58,9%). A positive attitude towards yogurt among professionals
was significantly associated with giving more importance
to patients consuming yogurt (p<0,001) and being able to
differentiate between yogurt types (p=0,015).

In total, 68,1% of professionals recommended daily yogurt
consumption, with 44,2% suggesting one yogurt per day and
23,9% recommending more than one. Another 26,8% advised a
weekly intake of 2 to 6 yogurts, while 5,1% did not recommend
regular yogurt consumption. A positive attitude towards
yogurt was also linked to recommending higher consumption
frequencies (p<0,001). Regarding portion sizes, 50,1% believed
the ideal portion size is 2 standard yogurts (240-250 g), while
47,6% suggested 1 standard yogurt (120-125 g).

In relation to the recommendation for dairy and yogurt
alternatives, as well as for lactose intolerance, 78,0% (n=277)
identified yogurt or other fermented milks as the main
alternatives due to their probiotic effects. For alternative calcium
sources , 83,4% (n=296) mentioned green leafy vegetables,
seeds or nuts, while 60% also considered calcium and vitamin D
enriched plant-based beverages or plant-based “yogurt”.

In case of lactose intolerance, 88,2% (n=313) agreed on testing
tolerance to yogurts and other fermented milks, and 70,1%
(n=149) agreed or strongly agreed to consider tolerance to hard
cheeses. A total of 74,9% (n=266) of participants showed little
or no support for the systematic removal of all dairy products,
and 59,7% (n=212) disagreed with directly recommending
lactose-free yogurt. Professionals with a positive attitude
towards yogurt considered the complete removal of dairy
products (p=0,006) or recommending plant-based “yogurt”
(p=0,014) as inappropriate. Instead, testing tolerance to yogurt
(p=0,016) and lactose-free milk (p=0,032) were seen as suitable
alternatives.
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KFigure 1. A. Distribution of the sample based on the factors that differentiate yogurt from other dairy products.
B. Factors for recommending yogurt.
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Ggure 2. Nutrition professionals’ preferences for recommending different types of yogurts. \
11% | | | | | | | |
Other fermented milks — 16,?% | | | | 82,(1% | | |
Drinkable yogurts/shakes | 32,4% | | | | 49,9%i | | 17,8%
Plant-based yogurts 13,2%| | | 51,6|% | | | |35,2% |
Fortified yogurt 13,0% 42,8% 44,2%
28% | | | | | | | |
Whole yogurt 17,5% | | | | 79,7% | | |
Low-fat yogurt 20,3% 45,9% 33,8%
. | | | | | | | |
High-protein yogurt 12,7% 38,3% 49,0%
. | | | | | | | | | 11%
Yogurts with jams, syrups (...) | | | | 93,5%| | | | | 5,4%
Yogurt with sweeteners | | |67,0% | | | | 27|,3% | 5,7%
Yogurt (no added sugars) |62%  13,2% 80,6%
. | | | | | | | | | 2%

Sugar-sweetened yogurt : : : : 95,9I% : : : : 0,3%
| | | | | | | | |

0,0% 10,0% 20,0% 30,0% 40,0% 500% 60,0% 70,0% 80,0% 90,0% 100,0%

Less recommended Neutral Recommended

/

‘ DISCUSSION

The study reflects the profile of Spanish nutrition professionals,
with a majority being women and dietitians-nutritionists. High
educational levels and omnivorous dietary patterns suggest the
sample is well-suited to address complex issues in nutrition and
is representative in its perceptions and practices toward dairy
and yogurt.

Differences in attitudes towards yogurt were observed.
Although widely recognized as part of a healthy diet, one-third
of professionals adopted a neutral stance. Some studies have
identified yogurt consumption as a marker of healthy eating
patterns and lifestyles!®*2 One in ten professionals’ views dairy
consumption as essential for bone health. However, although
dairy plays a key role in ensuring adequate calcium intake in
Spanish population, labelling it as ‘essential’ conflicts with
evidence showing that plant-based diets, such as flexitarian,
vegetarian, and vegan diets, can also support optimal bone
health despite limiting dairy intake**,

Professionals emphasize yogurt's probiotic effects and health
benefits, aligning with studies linking dairy consumption to
improved bone health and microbiota. Sugar content in yogurt
remains a concern®>. Due to the population’s importance placed
on dairy consumption, choosing sugary dairy products could
become a source of added sugars, especially for children?®. Some
studies report an intake between 3,41 g'%% to 3,63 g of added
sugars/day'® from yogurt and other fermented milks. In any
case, yogurts and fermented milks are not the main source of
free sugars, although it would be desirable for dietary guidelines
for the Spanish population to emphasize the recommendation
to include dairy products without added sugars?®. Studies clearly
indicate that sugary soft drinks (which provide 25% of these
sugars), consciously added sugar (17,8%), pastries and cakes
(15,2%), and chocolate (11,4%) are the primary contributors to
excessive free sugar consumption in children?®,

The association between positive attitudes and higher yogurt
consumption mirrors findings in other populations. A study
conducted in the Australian population revealed that individuals
who previously did not consume probiotics would be willing to
do so if they were recommended by a healthcare professional®.
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Figure 3. Distribution of nutrition professionals who perceive yogurt consumption as beneficial for the prevention or treatment of
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There is unanimity in associating yogurt with osteoporosis
prevention, microbiota improvement, and better [lactose
digestibility, aligning with previous studies®?. Probiotic use,
particularly yogurt, is widely recognized for benefits in treating
conditions like diarrhoea. This practice is aligned with studies
supporting the positive impact of probiotics in yogurt in managing
acute diarrhoea and antibiotic-associated diarrhoea. Specifically,

a 2019 study® found that 90,2% of surveyed professionals
associated probiotic recommendations with antibiotic therapy,
83,5% with diarrhoea, and 63,3% as preventive treatment for
travellers.

However, discrepancies exist between perceptions of nutrition
professionals and other healthcare providers. While only 48,7% of
nutrition professionals consider yogurt beneficial for constipation,
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previous studies reported 70,6%%. Regarding yogurt’s benefits
in managing inflammatory bowel diseases, only 42,3%
recognised yogurt as beneficial, compared to 80,8% of British
gastroenterologists?. Similarly, although evidence suggests
that probiotic?*?® and fermented dairy consumption?-® may be
beneficial in preventing certain infectious diseases, only 56,1% of
respondents in our study associated it with infection prevention.

Regarding lactose intolerance management, most respondents
would explore tolerance to yogurt, other fermented milks, and
hard cheeses as the preferred option for addressing this health
issue, a practice supported by scientific studies®-*.

Sustainability considerations influenced perceptions, with yogurt
seen as more sustainable than meat and fish. As sustainability
becomes central to dietary recommendations, reflecting trends
in Nordic and Baltic dietary guidelines®, national guidelines?’,
and some research333, professionals should integrate these
considerations into practice.

Overall, the analysis shows a positive association between
knowledge score and the perception of yogurt’'s impact on
health. Likewise, confidence in nutritional counseling is positively
related to the level of knowledge, highlighting the importance of
continuous education. The low importance assigned to brands in
recommendations underscores a positive attitude and confidence
in the intrinsic food identity of yogurt and fermented milks,
regardless of the brand.

Strengths and limitations

This study addresses an important yet underexamined topic:
the knowledge, attitudes, and practices (KAP) of nutrition
professionals regarding yogurt’s role in healthy and sustainable
diets. By focusing on professionals who influence dietary choices,
it provides valuable insights. A robust sample size (n=355)
which includes a diverse range of professionals across Spain
enhances internal validity. The use of a KAP questionnaire
ensures data comparability, while rigorous statistical analyses
identify significant associations between knowledge and
professional practices. Additionally, the study underscores also
the increasing importance of environmental sustainability in
dietary recommendations.

However, the study has some limitations. Initially, participants
were randomly selected from the database of the Academia
Espafiola de Nutricién y Dietética. Due to low response rate,
alternative recruitment methods were used to achieve the
required sample size, which may have introduced selection bias,
limiting the representativeness of the final sample.

The ad hoc questionnaire, though aligned with the study’s
objectives and content-reviewed, has not undergone formal
validation. This may affect the reliability and generalizability of

the findings. Future research should prioritize the development
and validation of standardized tools to ensure greater robustness
and comparability.

The study’s cross-sectional design captures perceptions at a
single point in time, which may evolve. Longitudinal studies
would allow for tracking changes over time and exploring
causal relationships. Additionally, qualitative methods, such as
interviews or focus groups, could provide deeper insights into
barriers and facilitators of yogurt recommendation, shedding
light on the factors shaping professional attitudes and practices.

Reliance on self-reported data introduces the potential for
response bias. Incorporating objective measures, such as practice
audits or direct observations, could offer a more comprehensive
understanding of professional behaviors. Finally, cultural and
systemic differences may limit the generalizability of findings to
other countries. Including nutrition professionals from diverse
regions in future studies would improve external validity and
provide a broader perspective.

To enhance future research, strategies such as offering incentives
or simplifying survey participation can help improve response
rates while preserving the integrity of random sampling.

‘ CONCLUSIONS

Participants demonstrated positive attitudes and practices
towards yogurt and dairy products, recognizing their importance
in bone health, gut health and sustainable diets. Yogurt’s probiotic
benefits, nutritional value, and sustainability considerations
influenced recommendations. The interconnection between
knowledge, attitudes, and practices underscores the role of lifelong
learning in shaping positive attitudes and professional practices.
The study highlights the influential role of nutrition professionals
in promoting yogurt consumption and shaping healthy eating
habits. Future research should explore broader populations and
validate tools to ensure robust findings. Strengthening food
literacy strategies and incorporating sustainability into dietary
guidelines will further enhance yogurt’s role in promoting health
and well-being.
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) Duracidn de la lactancia materna y su relacién con el consumo de alimentos ultra-procesados
y bebidas azucaradas: Un estudio de cohorte prospectivo en primera infancia

PALABRAS CLAVE RESUMEN
Introduccién: El consumo de ultraprocesados (AUP) y bebidas azucaradas (BA) esta determinado por di-
versos factores. El objetivo fue investigar la asociacién entre la duracién de la lactancia materna (DLM) y el
sl eamras Ul consumo de AUP y BA en menores de 6 afios en Uruguay.

procesados; Metodologia: Andlisis de datos de una encuesta nacional en la cual se evaluaron 2287 nifios de 6-48 meses

de edad (medicién basal) en 2013 y luego los mismos nifios en 2015 (seguimiento). El consumo de AUP

y BA se pregunté cualitativamente respecto a la semana anterior. Se pregunté la cantidad de meses que

Lactancia Materna; el nifio habia recibido lactancia materna. Se realizaron modelos de regresion logistica crudos y ajustados,
vinculando el consumo de AUP/BA en el momento basal y en el seguimiento.

Bebidas Azucaradas;

Ciencias de la

S . Resultados: En el momento basal, mas del 75% consumi6é AUP y 20-30% BA. Se observé menor consumo
Nutricién Infantil.

de BA (p<0,036) y mejor calidad global de la alimentacién (p<0,028) en aquellos con lactancia materna
26 meses. El consumo de AUP y BA resultd asociado a inseguridad alimentaria (OR: 2,09-2,44 para AUP;
1,54-3,00 para BA).

En el sequimiento, casi |a totalidad consumié AUP y 15-20% BA. La DLM 26 meses estuvo asociada a menor
consumo de BA en todos los nifios (p<0,05). Sin embargo, el consumo de AUP estuvo asociado a mayor DLM
solamente en los nifios mayores de 4 afios (OR: 0,52). El consumo de BA en el seguimiento estuvo asociado
al consumo de BA en el momento basal (OR: 4,5), pero en el caso de los AUP no se observé este efecto. Al
igual que en la medicién basal, la inseguridad alimentaria constituyd un factor de riesgo para el consumo
de BA en el seguimiento (OR: 1,43-1,75).

Conclusiones: La duracion de la lactancia materna es un factor asociado a menor consumo de BA en la
primera infancia de nifios en Uruguay.
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Duration of Breastfeeding and its Relationship to Consumption of Ultra-Processed Foods and Sugar-Sweetened
Beverages: An Early Childhood Prospective Cohort Study

ABSTRACT

Introduction: Consumption of ultra-processed foods (UPF) and sweet beverages (SB) is determined by
several factors. The aim was to investigate the association between breastfeeding duration (BD) and
consumption of UPF and SB in children under 6 years of age in Uruguay.

Methodology: Analysis of data from a national survey, with 2287 children aged 6-48 months evaluated in
2013 (baseline) and in the same children in 2015 (follow-up). The consumption of UPF and SB was asked
qualitatively referred to the previous week. Participants were asked about the number of months that the
children received breastfeeding. Associations were assessed by crude and adjusted regression models,
considering UPF/BA consumption at baseline and in the follow-up.

Results: At baseline, more than 75% consumed UPF and 20-30% SB. Lower SB consumption (p<0.036) and
better overall quality of diet (p<0.028) were observed in those with breastfeeding 26 months. Consumption
of UPF and SB was associated with food insecurity (OR: 2.09-2.44 for UPF; 1.54-3.00 for BA).

At follow-up, almost all children consumed AUP and 15-20% SB. BD 26 months was associated with lower
SB intake in all children (p<0.05). However, lower UPF consumption was associated with longer BD only in
children >4 years old (OR: 0.52). SB consumption at follow-up was associated with SB intake at baseline (OR:
4.5), but this association was not observed with UPF. As in baseline, food insecurity was a risk factor for BA
consumption at follow-up (OR: 1.43-1.75).

Conclusions: Duration of breastfeeding is a factor associated with lower consumption of SB in early
childhood among Uruguayan children.
Funding: IBTAL Program from the World Bank (Loan 8116-ur).

1. Los nifios que reciben lactancia materna por mas tiempo presentan menor consumo de
ultraprocesados y bebidas azucaradas, y mayor ingesta de alimentos saludables en la
primera infancia.

2. La insequridad alimentaria es un factor de riesgo para el consumo de ultra-procesados y
bebidas azucaradas en nifos.

Pienovi L, Marino Donangelo C. Duracion de la lactancia materna y su relacion con el consumo de alimentos
ultraprocesados y bebidas azucaradas: Un estudio de cohorte prospectivo en primera infancia. Rev Esp Nutr Hum Diet.

2025; 29(1): 45-57.
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‘ INTRODUCCION

La lactancia materna promueve efectos beneficiosos a largo pla-
zo, disminuyendo el riesgo de enfermedades no transmisibles y
factores de riesgo asociados como es la obesidad infantil®. Los
patrones alimentarios en la infancia estan vinculados a la histo-
ria de lactancia del nifio, ya que la leche materna transmite los
sabores de los alimentos que consume la madre, y esto determi-
na la aceptacién de alimentos por parte del nifio en el futuro®.
Asimismo, el comienzo de la alimentacion complementaria y cese
de la lactancia materna podria motivar la incorporacién precoz
de algunos alimentos no adecuados, repercutiendo en los habi-
tos alimentarios durante la infancia.

Las madres mas interesadas en la alimentacién saludable tanto
suya como de sus hijos, suelen adherir mejor a la lactancia ma-
terna, preocupandose también por la calidad de los alimentos
que les brindan, y de esta manera transmitiendo conductas ali-
mentarias saludables®>.

Los ultraprocesados (AUP) y bebidas azucaradas (BA) son produc-
tos de calidad nutricional baja y que suelen tener alta densidad
energética, aumentando el riesgo de obesidad, enfermedades no
transmisibles y déficit de nutrientes, lo cual es particularmente
preocupante en los nifos por encontrarse en la etapa de creci-
miento y desarrollo®”. La nifiez es la etapa en que se consolidan
comportamientos en torno a la alimentacion, y existe evidencia
que constata que los nifios con mayor duracién de la lactancia
materna (DLM) presentan mayor consumo de alimentos salu-
dables®. En Uruguay, la prevalencia de sobrepeso/obesidad en
nifios menores de 5 afios es del 10,5%°, superior al resto de Lati-
noamérica que presenta el 7,1%. En este contexto obesogénico,
resulta importante analizar factores determinantes de los habi-
tos alimentarios de los nifios en los primeros afos de vida, con el
fin de generar estrategias de salud publica adecuadas.

Este trabajo tuvo como objetivo profundizar en la relacion entre
la DLM y el consumo de AUP y BA en nifios menores de 6 afnos
de edad en Uruguay, y la persistencia de este efecto en dos mo-
mentos de medicién, teniendo en cuenta también variables de la
situacién alimentario-nutricional y educativa de los nifios.

‘ METODOLOGIA

Disefio y poblacion de estudio

Estudio observacional analitico de tipo longitudinal prospectivo
(cohorte), con datos recabados de la cohorte 2013 de la Encues-
ta Nacional de Nutricién, Desarrollo Infantil y Salud de Uruguay

(ENDIS). Se incluyeron los nifios que habian sido evaluados tanto
en el momento basal en el afio 2013 como en el seqguimiento
en 2015. Los nifios se agruparon segin la edad: los menores,
que eran los que tenian 6-23 meses en el momento basal y los
mayores, que eran los que tenian 24 meses o mds en el momen-
to basal. Esta agrupacién se realizé con un sentido fisiolégico y
nutricional, de acuerdo a los requerimiento de lactancia y alimen-
tacién especificos que tienen los menores de 2 afios’.

Caracterizacion de la alimentacion y lactancia de los nifios

Los AUP se preguntaron respecto al dia anterior en la medicién
basal y respecto a la semana anterior en el seguimiento, y en
este momento también se pregunté la frecuencia semanal. Se
pregunto si el nifio habia consumido al menos una variedad de
una lista de AUP, y se clasificé como “si” al que declard consumir
por lo menos una variedad de dicha lista.

Para las BA se pregunté qué toma habitualmente el nifio cuando
tiene sed, y se clasificd como “si” a los nifios que declararon con-
sumir una BA cuando tienen sed en lugar de agua.

Los AUP y BA, se trabajaron de forma categorizada: si/no consu-
me, y en casos en que se contaba con el dato segln frecuencia
semanal de consumo: consume diariamente si/no.

Para AUP se consideraron alimentos envasados listos para con-
sumir que reemplazan preparaciones caseras, elaborados por la
industria alimentaria incluyendo en su lista de ingredientes di-
versos aditivos segun la clasificaciéon NOVA (snacks salados, golo-
sinas, alfajores, galletas, barras de cereales, purés-sopas-caldos
instantaneos, nuggets, hamburguesas, panchos, papas prefritas,
empanadas/pizzas congeladas)*?.

Se considerd ademas el consumo de alimentos saludables (fru-
tas, verduras, pescado, leguminosas, lacteos, huevos) como for-
ma de valorar la ingesta alimentaria del nifio de forma global.

En la medicién basal, se contaba con informacién de 8 varieda-
des de alimentos saludables, que se agruparon en: consumo <4
y consumo de 5-8 de estos alimentos, el dia anterior, para los
menores de 2 afios y la dltima semana, para los mayores de 2
afos. Se conformaron categorias combinadas con el consumo de
AUP: Muy buena (AUP no+5-8 alimentos saludables), Buena (AUP
no+0-4 alimentos saludables), Regular (AUP si+5-8 alimentos sa-
ludables) y Mala (AUP si+0-4 alimentos saludables); y combina-
das con BA: Muy buena (BA no+5-8 alimentos saludables), Buena
(BA no+0-4 alimentos saludables), Regular (BA si+5-8 alimentos
saludables) y Mala (BA si+0-4 alimentos saludables).

En el seguimiento, se contaba con informacién de 10 varieda-
des de alimentos saludables, los cuales se agruparon en: con-
sumo <5 y consumo de 6-10 de estos alimentos en la Gltima
semana. Se conformaron categorias combinadas con AUP: Muy
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buena (AUP no+6-10 alimentos saludables), Buena (AUP no+0-5
alimentos saludables), Regular (AUP si+6-10 alimentos saluda-
bles) y Mala (AUP si+0-5 alimentos saludables); y con BA: Muy
buena (BA no+6-10 alimentos saludables), Buena (BA no+0-5
alimentos saludables), Regular (BA si+6-10 alimentos saluda-
bles) y Mala (BA si+0-5 alimentos saludables).

La DLM se expres6 en meses y categorizada en: nunca recibié
lactancia, lactancia <6 meses, lactancia >6 meses.

Otras covariables

Se calculé el indice de masa corporal de los nifios (peso en kg/
(talla en metros)?) a partir del dato de peso y talla que se midié
al momento de la entrevista. Para determinar el estado nutri-
cional se calculé el puntaje Z con el software Anthro para me-
nores de 5 afios de edad y Anthro Plus para los mayores de
esa edad. Para la clasificacion nutricional se consideraron los
patrones de crecimiento de la OMS con los indicadores: peso/
edad, talla/edad, peso/talla, IMC/edad.

La edad de la madre se trabaj6 en afios como variable continua.
Para el estado nutricional materno se calcul6 el indice de masa
corporal materno (peso en kg/(talla en metros)?) a partir del
dato de peso y talla declarado por la madre, y se clasific segln
los criterios de la OMS en: normalidad 18,5-24,9 kg/m?, sobre-
peso 25,0-29,9 kg/m? y obesidad > 30,0 kg/m?.

La seguridad alimentaria se categorizé en forma dicotédmica: se-
guridad o insequridad (leve, moderada y severa) de acuerdo a
la Escala Latinoamericana y Caribefia de Seguridad Alimentaria.

Se preguntd si al momento de la entrevista el nifio asistia a
algln centro educativo y se analiz6 de forma dicotomica: asiste
actualmente o no asiste actualmente.

Analisis estadistico

Las asociaciones entre DLM y el consumo de AUP y BA se exa-
minaron por modelos de regresion logistica crudos y ajustados
en cada momento de medicién (basal y seguimiento), de forma
separada para AUP y BA. Ademds, en el sequimiento se reali-
z6 un modelo de regresion logistica multivariado incorporando
datos de ambas mediciones en un mismo modelo con el fin de
analizar la evolucién en el tiempo del consumo de AUP y BA. Se
reportaron los Odds Ratio (OR) con sus intervalos de confianza al
95% y los valores de p, aceptdndose un error alfa menor a 0,05.
Todos los andlisis se efectuaron con el software SPSS versién 25.

Consideraciones éticas

La cohorte 2013 de la ENDIS fue aprobada por el Comité de Eti-
ca de la Facultad de Medicina de la Universidad de la Republica

de Uruguay (Resolucién numero 159, expediente ndmero
070153-000486-13).

‘ RESULTADOS

La muestra estuvo constituida por 2287 nifios menores de 6
afios, con proporcion similar entre ambos sexos. La mediana de
DLM en la medicion basal fue de 6 meses y en el seguimiento,
11 meses en los mas pequefios y 12 meses en los mds grandes.
La seguridad alimentaria no presenté diferencias significativas
entre ambas mediciones, encontrdndose en la categoria de se-
guridad alimentaria mas de la mitad de la muestra en todos los
grupos. El 20% de los nifilos mds pequefios declaré consumir
BA en el momento basal y el 17% en el seguimiento (p<0,05),
mientras que 27% de los mds grandes declar6 consumirlas en el
momento basal y el 15% en el seguimiento (p<0,05). En la me-
dicion basal el 75% de los menores consumieron AUP y el 84%
de los mayores, mientras que en el sequimiento casi la totalidad
los consumio (p<0,05) (Tabla 1).

En todos los grupos, la mayor proporcién de los nifios que no
consumié BA habian recibido lactancia materna 26 meses, y la
mayor proporcién de los que consumié BA nunca habian reci-
bido lactancia materna. Estas diferencias fueron significativas
en todos los grupos, excepto en los nifios de mayor edad en el
seguimiento. En cuanto a las categorias de BA combinadas con
alimentos saludables, la mayor proporcién de los nifios en la
categoria “Muy buena” tuvieron DLM 26 meses, y la mayor pro-
porcién en la categoria “Mala” nunca recibieron lactancia. Estas
diferencias también fueron significativas en todos los grupos,
excepto en los nifios de mayor edad en el sequimiento (Tabla 2).

En los nifios de mayor edad se encontré, en el seguimiento pero
no en el momento basal, que la mayor proporcién de nifios que
no consumié AUP (55%), tuvieron DLM 26 meses, mientras que
los que consumieron AUP en su mayoria (57%) nunca habian
recibido lactancia materna (p<0,05). También, los que habian
tenido DLM 26 meses se encontraron mayoritariamente en la
categoria “Muy buena” (52%), y la mayoria de los que nunca
habian tenido lactancia estavieron en la categoria “Regular”
(53%) (p<0,05) (Tabla 3).

En la Tabla 4 se presentan modelos de regresién logistica en
ambos momentos de medicion crudos y ajustados por la edad
y el IMC materno, y estratificados por las variables de interac-
cion: seguridad alimentaria y asistencia a centro educativo. En
el sequimineto se realizé6 también un modelo ajustado por las
mismas variables que el modelo anterior pero incorporando el
consumo basal de BA con el fin de analizar la persistencia en el
tiempo del efecto del consumo de estos productos en un mismo
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Tabla 1. Caracteristicas generales de los nifios evaluados en el afio 2013 (basal) y en el afio 2015 (seguimiento).

Nifios 6-23 meses medicion basal (=962 Nifios 224 meses en medicion basal (n=1325)

~

Basal _Basal  Seguimiento

éwl‘*'/.lkediana Medlana p éwl‘\'l.lkediana Mediana : p
: % i % : : :

i (min-max) : i (min-max) : : o =

i (min-max) (min-max) :

0.000°

0.000°

0.000°

0.014°

Consumo bebidas
azucaradas

................. o_oooh

0.000*

0.000°

0.811°

0.533°

0.000°

0.000°

/

n total: 2287. *Escala Latinoamericana y Caribefia de Seguridad Alimentaria (ELCSA). Bebidas azucaradas: jugo envasado-polvo con azlcar y refresco.
Quintiles de ingreso: Direcciéon Nacional de Evaluacién y Monitoreo (DINEM).
l[IPrueba T para muestras relacionadas: Comparacién de las mismas variables en medicién basal y sequimiento en cada grupo de edad.
I Prueba McNemar: Comparacién de las mismas variables en seguimiento vs. medicion basal en cada grupo de edad. [197% el informante fue la madre.
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@bla 2. Distribucion de nifios por categorias de consumo de bebidas azucaradas combinadas con alimentos saludables segun\
duracién de la lactancia materna en el afio 2013 (basal) y 2015 (segumiento), por grupos de edad.

Nmos 6 23 meses med|C|on basal (n 962) (%) Nmos >24 meses en med|C|on basal (n 1325) (%)

Basal Segmmlento Basal Segulmlento
Durauon de Iactanaa Durauon de Iactanua
Consumo BA Nunca <6 26 : p? Nunca <6 . 26 p? Nunca <6 ! 26 : p? Nunca <6 . 26 ¢ p?

meses meses : meses meses : meses meses : meses meses

816 838 857

76,1 760
23,9 240 0036 184 16,2 : 14,3 §0,464
100 100 ) 100 100 100 100
A“mentaqon Nunca <6 26 pa ; . | >6 Pa Nunca <6 >6 pa
gIobaI meses meses ~meses meses meses meses;
: Muybuena 37l+ 344 383 : . %752 776 776 809
WmBuena ;43,1“?'41,4“ A69 9,2 : 5,5 : 05 41 62 :.“48 k
Regular56100 75 0028 237 i‘é,’%”f’”i‘z;,'i 0031 329 296 243 0002 173 152 137 083
Mala 139 142 73 15 06 07 M;moo 10 : 10 05 |
Total 100 100 100 100 100 100 100 100 100 100 100 100

n total: 2287. [{I Chi-cuadrado: Comparacién de las variables segln duracién de lactancia materna en un mismo momento de medicidn, por grupos de
edad. Bebidas azucaradas: jugo envasado-polvo con aztcar y refresco. Saludables 6-23 meses: cereales/tubérculos, Leche/ldcteos, Carnes, Huevos,
Leguminosas,Pescado, Zapallo/calabaza/zanahoria/boniato, Zanahoria/espinaca/acelga. Saludables >24 meses: Cereales/tubérculos, Pan/galletas,
Verduras hoja, Leguminosas, Lacteos, Carnes, Huevo. Basal: Muy buena (BA no+5-8 alimentos saludables), Buena (BA no+0-4 alimentos saludables),
Regular (BA si+5-8 alimentos saludables), Mala (BA si+0-4 alimentos saludables). Seguimiento: Muy buena (BA no+6-10 alimentos saludables), Buena (BA
no+0-5 alimentos saludables), Regular (BA si+6-10 alimentos saludables), Mala (BA si+0-5 alimentos saludables).

nifo. En los menores, no se encontré asociacion significativa en-
tre la DLMy el consumo de BA en ningln modelo de la medicion
basal.

En el mismo grupo pero en el seguimiento se observé que ha-
ber tenido DLM 26 meses estuvo inversamente asociado con el
consumo de BA (OR: 0,59; 95%IC: 0,37-0,97) (p<0,05). Ademés,
al ajustar el modelo del seguimiento por el consumo basal de
BA, también se encontré asociacion significativa entre la ma-
yor DLM y menor consumo de BA, tanto para la DLM<6 meses
como para la DLM 26 meses. En los nifios mayores, en el sequi-
miento, se encontré menor consumo de BA en los que habian
tenido DLM 26 meses, pero esto solamente se vio en el modelo
que incorporaba en el ajuste el consumo basal de BA (OR: 0,58;
95%IC: 0,35-0,96), con una probabilidad casi 5 veces mayor
de consumir BA en el seguimiento los que ya consumian estos
productos en el momento basal. Esta asociaciéon se encontro
en todos los grupos de edad (Menores, OR: 4,5; 95%IC: 3,0-6,7;
Mayores, OR: 4,5; 95%IC: 3,3-6,3). La inseguridad alimentaria

resulté ser un factor asociado a mayor consumo de BA en todos
los modelos estadisticos (p<0,05).

Al analizar la totalidad de los nifios, agrupando todas las eda-
des, se encontré asociacion significativa inversa entre la DLM y
el consumo de BA en todos los modelos (p<0,05), y se detectd
que los nifios que consumieron BA en el momento basal tuvie-
ron 4 veces mds probabilidad de seguir consumiendo BA en el
seguimiento (OR: 4,47, 95%IC: 4,32-4,63). También se encontrd
que la inseguridad alimentaria y el no asistir a centro educativo
estuvo asociado a mayor consumo de BA (p<0,05), en ambos
momentos de medicion.

Al analizar la asociacién entre la DLM y el consumo de AUP en
el momento basal (Tabla 5), no se encontrd asociacién con la
DLM en ningin modelo. El consumo de AUP fue mas prevalen-
te en los nifios con algun grado de inseguridad alimentaria en
ambos grupos de edad (OR: 2,09-2,44). En el seguimiento, en
el los niflos mas pequefios no se encontrd asociacién entre la
DLMy el consumo de AUP. En los mayores, la DLM 26 meses se
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Total

@bla 3. Distribucién de nifios por categorias de consumo de ultraprocesados combinadas con alimentos saludables segun duracién\
de la lactancia materna en el afio 2013 (basal) y 2015 (seguimiento), por grupos de edad.

Nmos 6 23 meses med|C|on basal (n 962) (%)

Basal Segmmlento Basal Segulmlento
| burauon de Iactanaa - burauon de Iactanua
Censtnols Nunca m:Sesgm:Sesé P’ Nuncavngesém:SesA P’ Nuncavm:fesﬁmcaefes§ P’ Nu"cavnges%m:i;esE P’
22,3 e RN e 9,2 s 429 4 476 : 549
77,7 908 0880 571 524 A51 0019
: 100 : 100 100 100 100
A“mentauon Nunca <6 >6 pa ; Pa Nunca <6 >6 pa
global ‘meses' meses : : : : meses meses;
. vy buena 1014§ 96 §104 490 91 418 457 517
 Buena 156 130 176 f [ 9os€ 10 j 19 j 31
Regular 37,5 352 354 0386 427 434 448 0490 903 911‘ 00 0164 531 471 429 0039
....... Ma|a365422356 | 28 o,z, 41 52 23

Nmos >24 meses en med|C|on basal (n 1325) (%)

100

n total: 2287. [}l Chi-cuadrado: Comparacion de las variables segtn duracién de lactancia materna en un mismo momento de medicién, por grupos
de edad. UP Basal: Nuggets-hamburguesas-panchos, Purés-sopas-caldos instantaneos, Papa noisette-prefritas-croquetas, Postres envasados, Leche
chocolatada, Comidas prontas bebé, Golosinas-alfajores-galletitas. UP Seguimiento (una misma variedad o mas de una variedad de UP diariamente:
Sl o NO): Postres lacteos envasados-leches saborizadas, Alfajores-galletitas rellenas-bizcochos, Galletas saladas, Barritas de cereales, Golosinas,
Aderezos (mayonesa-ketchup), Purés-sopas-caldos instantaneos, Alimentos preelaborados y prefritos (Nuggets-hamburguesas-panchos-noisettes-prefritas-
croquetas). Saludables 6-23 meses: Cereales/tubérculos, Leche/ldcteos, Carnes, Huevos, Leguminosas, Pescado, Zapallo/calabaza/zanahoria/boniato,
Zanahoria/espinaca/acelga. Saludables >24 meses: Cereales/tubérculos, Pan/galletas, Verduras hoja, Leguminosas, Lacteos, Carnes, Huevo. Basal: Muy
buena (UP no+5-8 alimentos saludables), Buena (UP no+0-4 alimentos saludables), Regular (UP si+5-8 alimentos saludables), Mala (UP si+0-4 alimentos
saludables). Seguimiento: Muy buena (UP no+6-10 alimentos saludables), Buena (UP no+0-5 alimentos saludables), Reqular (UP si+6-10 alimentos
saludables), Mala (UP si+0-5 alimentos saludables).

asocié a menor consumo de AUP (OR: 0,52; 95%IC: 0,32-0,81).
El no asistir a centro educativo resultd ser un factor asociado
a mayor consumo de AUP (OR: 1,54 , 95%IC: 1,06-2,25). No se
encontré asociacion al ajustar el modelo por el consumo basal
de AUP en ningln grupo.

Al analizar la totalidad de los nifios, no se encontrd asociacion
significativa entre la DLM y el consumo de AUP ni en el momen-
to basal ni en el seguimiento (p>0,05). Los nifios que consu-
mieron AUP en el momento basal aumentaron su probabilidad
de seguir consumiendo estos productos en el seguimiento (OR:
1,38; 95%IC: 1,05-1,82). La inseguridad alimentaria estuvo aso-
ciada a mayor consumo de AUP en todos los modelos (p<0,05).

‘ DISCUSION

Este estudio busc6 determinar la asociacién entre la DLM y el
consumo de AUP y BA en nifios de 6 meses a 4 afos de edad, y
en los mismos nifios dos afios después, correspondientes a la
cohorte 2013 de la ENDIS de Uruguay.

En la medicion basal, los mds pequefios tuvieron mayor propor-
cién de nifios en lactancia que los mas grandes, con un 46% y
15% respectivamente.

La seguridad alimentaria fue similar en las dos mediciones en
los niflos mds pequenos, pero aumento significativamente de la
medicién basal para el sequimiento en los mds grandes, lo que
podria explicarse por el descenso en la incidencia de la pobreza
en 2013-2014 reportadas por el INE en Uruguay®.
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@bla 4, Asociacion entre la duracién de la lactancia materna y el consumo de bebidas azucaradas en el afio 2013 (basal) y 2015\
(seqguimiento), por estratos de variables de interaccion.

Basal Seguimiento
Modelo | Modelo @ Modelo @ Modelo @ Modelo
crudo ajustado® crudo . ajustado® ajustado®
OR OR OR P " or OR
e - (95%IC) (95%IC) . (95%IC) . (95%IQ) (95%IC)
Nifos 6-23 meses medicién basal ([15962) .........
Lactancia
Nunca 1,00 00 1,00 1,00 1,00
L2 0,536 053 0,345 e 0,064 0,59 0,093 040 . 0,004

<6 meses

. (0,66-2,23)

. (0,19-1,78)

- (0,33-1,03) |

. (0,31-1,09) |

. (0,21-0,75)

: 0,69 : : 0,40 : : 0,52 : : 0,59 : : 0,53 '
= meses - (0,37-1,30) 9{?{‘8 - (0,13-1,24) 0112 (0,33-0,81) °°°" (0,37-0,97) 0036 (0,33-0,84) %007 ,
Seguridad : : : : : :
alimentaria
Segkg‘ridad """ 1,00 00 00 00 1,00 .
Inseguridad L9 0,000 S0 0,001 205 0,000 L20 0,001 L75 0005

. (1,33-2,58)

. (1,62-5,59)

- (1,45-2,90)

- (1,31-275)

' (1,19-2,57)

Asistéﬁcia a

centro educativo :
S 100 .. 1,00 1,00 1,00 1,00
: 1,93 : : 151 : : 1,27 : i 086 : 086
e (096385 9% (070324) 927 (08g18y) 9197 (0s5g176 0426 (957957 0440
Bebidas : ‘ : ! : :

....................................... 1,00 .
4,5
....................................... zos7 %%
lactancia o
Nunca 00 00 1,00 1,00 1,00
0,80 0,87 0,86 0,79 0,59

<6 meses

. (0491,32)

. (0,43-1,74)

- (0,46-1,61)

' (0,40-1,54)

(032109 %97

0,61 : 0,67 : : 0,74 : : 0,74 : : 0,58
= meses - (0,37-0,99) 9{959 © (0,34-1,34) 0257 (0,43-1,27) 0273 (0,42-1,33) 0315 (0,35-0.96) . %033
Seguridad : : : : : :
alimentaria
Seguridad 100 10 10 100 1,00 .
Inseguridad 14 0,005 Ly 0,019 7S 0,000 Lg2 0,003 143 0,037

| (1,12-1,84)

. (1,07-2,20)

' (1,29237)

(1,18-2,22) |

Asistencia a

. (1,021,99)

centro educativo :

si 100 1,00 1,00 1,00 1,00 .

: 1,72 : : 1,58 : : 0,78 : : 1,45 : 1,59

No 110269 %7 098256 9% (0ue133) 937 (082257 910 (0ssagy O12%
Bebidas : : : : : 5 :
azucaradas Basal = i

NO e h e e e e e e et n e e A R ek A e A R KA R A K KA K e kA R Ak e R R e AR e A A% Rk A R A KR KA R R K K TR A KL R A K kA R A £ AT e A A% KR A R R AR KA R R K KK A K h e KA A h KK A AR KA e A AR e A AR AR KA R K K KA A e Kk AR e e e 1IOO .

) 45

Si a3y 0000
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K e ,,,,,,

Modelo | Modelo | Modelo | Modelo | Modelo
crudo ajustado® ¢ crudo ajustado® ajustadoc
OR . OR P oRr OR . OR
- (95%IC) | (95%Ic) : (95%IC) : (95%ic) | (95%IC)
Total de nifios (N=2287)
L N S A S S S SRR S
Nunca 100 00 o 100 o 100 o 1,00 :
C 0,79 C057 0,66 0,57 © 061
© meses . (0,75-0,83) 9{990 . (0,53-0,62 °°°° (0,63-0,70) °°°° (0,54-0,60) °°°° (0,58-0.65) 000 .
069 046 © 060 053 C 061
e 0ge07 OO0 042049 PO 056083 M0 050056 000 058068 OO0
Seguridad : : : : : :
CILE =T I NRRRRIE SRR SN R S SR S
Sequridad 1,00 00 00 00 1,00 .
. 150 1,94 177 VA C175
Asistencia a : : : : : : : :
centroeducativo
si 100 . 100 100 100 1,00 .
No £ 0,000 . 0,000 0,000 0,000 £ 0,000
aBze:c':f: as 195 192 167 o182 186
Ronda 1 186205 as2203 g5z a7sigs - (182180)
No T T R R S e R 00 .
, : : Co4L7
Si 3oy 0000

/

n total: 2287. [F!Modelo regresion logistica, ajustado por: edad madre basal, IMC madre basal, seguridad alimentaria basal, asistencia centro educativo
basal. ’Modelo regresion logistica, ajustado por: edad madre en seguimiento, IMC madre en seguimiento, seguridad alimentaria en seguimiento,
asistencia centro educativo en seguimiento. En el total de los nifios el modelo se ajusta también por edad del nifio. ’/Modelo regresion logistica, ajustado
por: edad madre en Ronda 2, IMC madre en Ronda 2, sequridad alimentaria en Ronda 2, asistencia centro educativo en Ronda 2, consumo de bebidas
azucaradas en Ronda 1. En el total de los nifios el modelo se ajusta también por edad del nifio.

La asistencia a centro educativo fue mayor en el seguimiento que
en el momento basal en ambos grupos de edad, esperable por la
edad de los nifios.

En la medicién basal en los menores, el 19% consumié BA, infe-
rior al 25% observado en un trabajo relizado en Estados Unidos®.
Un estudio realizado en Brasil report6é 20%*°, similar a lo hallado
en este estudio, mientras que otro trabajo también realizado en
Brasil reporté cifras superiores entre 30 y 59%. El 75% de los
nifios consumié AUP, consistente con un estudio transversal lle-
vado a cabo en San Pablo, Brasil'. El grupo de Spaniol et al. de-
tectaron un 56% de consumo de AUP entre 6-12 meses de edad,
y un 86% entre 12-24 meses, lo que resulta consistente con nues-
tros resultados?®.

Los resultados obtenidos en los nifios mas grandes en la me-
dicion basal concuerdan con lo reportado en otros estudios,

presentando menor consumo de BA los nifios que recibieron ma-
yor DLM, lo mismo se encontré al analizar la totalidad de los nifios
sin agruparlos por edad. El estudio de Passanha et al. del 2018,
reporté un consumo de BA y AUP menos prevalente en los nifios
que habian recibido lactancia materna en relacién a los que nunca
habian recibido (RP: 0,87; 95%IC: 0,83-0,91)*8. Otro trabajo brasile-
ro constaté que una DLM >12 meses constituia un factor protector
para el consumo de BA (OR: 0,36; 95%IC: 0,17-0,75)*.

En el momento basal, no se encontré el efecto protector de la
mayor DLM sobre el consumo de AUP en ninguno de los grupos
ni al analizarlos de forma conjunta, sin embargo otros estudios
si encontraron esta relacién?. Esto podria explicarse en parte
porque el consumo de AUP se pregunté en forma dicotémica
respecto al dia anterior, lo que determind que el porcentaje de
nifos sin consumo de AUP fuera bajo.
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@bla 5. Asociacion entre la duracién de la lactancia materna y el consumo de ultra-procesados en el afio 2013 y 2015, por estratcb
de variables de interaccién.

. (1,57-2,78)

(121362

. (0,70-1,18)

. (0,70-1,22)

Basal Seguimiento
Modelo @ “"Modelo @ Modelo @ Modelo @ Modelo
crudo ajustado® ;. crudo ajustado® ajustado®
OR oR P or OR OR
N - (95%Ic) (95%IC) (9s%I0) (95%IC) . (95%IC)
Nifos 6-23 meses medicién basal ([15962) .........
Lactancia
Nunca 1,00 100 1,00 1,00 1,00
o1 C113 © 098 C1,02 . 255
N meses - (0,73-1,99) Q‘{‘f‘59 . (0,41-315) 0809 (0,68-1,43) 0921 (0,68-1,51) - 0938 (0,01-25,55) 9% .
090 075 089 094 3
=0 meses . 0,55147) Q‘{‘?‘GG - (0,28-2,04) 0572 (0,56-1,42) 0633 (0,58-1,53) 081" (0,38-14,22) - %361 .
Seguridad : : : : : :
alimentaria
Segkg‘ridad """ 1,00 00 00 00 1,00 .
Insequridad 203 0,000 20 0,008 Giet, 0,462 Ger 0,575 105 (957

Asistéﬁcia a

. (0,20-5,60) -

centro educativo :
sf 100 o 1,00 100 129 o
No 072 0202 073 = o3 27 g3 109 o579 LIS g g

de UP

. (0391,33)

. (0381,41)

. (0,81-1,41)

. (0,81-1,45)

. (0,19-6,92)

No

1,00

i 153
:(0,17-13,82) L

 (1,41-2,97)

(1,42-4,20)

. (0,80-1,25) |

. (0,80-1,26) |

Lactancia
Nur];a """ 00 00 1,00 1,00 1,00 .
: 1,02 : : 0,83 : : 0,83 : : 0,62 : : 2,91
<6meses (0472200 9% 028246) 9732 (051132  943° (037105 0073 (gog3395 0390
093 o7 062 7 I e
26 meses (0431,99) 9832 (026206 0828 (041004 0024 (537007 0004 5,191, 0361
Seguridad 5 5 5 5 5
alimentaria
Seguridad 1,00 10 10 10 1,00 .
Inseguridad ZJ05 0,000 AL 0,001 L/00 0,994 L/00 0,979 103 0,969

Asistencia a

. (0,27-3,93)

1,00

1,00

1,00

1,00

1,00 0438

1,96

. (0,68343)

1,52

1,59

- (1,11-2,28)

154
' (1,06-2,25)

L77 0438

de UP

- (0,894,35)

- (0417,45)

No

1,00

Si

139 '
- (0,17-11,20) O7E
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n total: 2287.IModelo regresion logistica, ajustado por: edad madre basal, IMC madre basal, seguridad alimentaria basal, asistencia centro educativo
basal. ®’Modelo regresion logistica, ajustado por: edad madre en el seguimiento, IMC madre en el sequimiento, seguridad alimentaria en el seguimiento,
asistencia centro educativo en el seguimiento. En el total de los nifios el modelo se ajusta también por edad del nifio. F/Modelo regresién logistica,
ajustado por: edad madre en el seguimiento, IMC madre en el sequimiento, sequridad alimentaria en el sequimiento, asistencia centro educativo en el
seguimiento, consumo de UP basal. En el total de los nifios el modelo se ajusta también por edad del nifio.

Al realizar modelos ajustados estratificados, se encontrd que
los nifios mayores que no asistieron a centro educativo tuvie-
ron 2 veces mas probabilidad de consumo de BA. Esto puede
explicarse en parte por la implementacion del Programa de Ali-
mentacién Escolar que brinda asistencia alimentario nutricio-
nal a nifos de las Escuelas Publicas de Uruguay?, y por la Ley
de Alimentacion Saludable del 2013 en centro educativos, que
prohibe la publicidad de alimentos no saludables y asegura la
disponibilidad de alimentos saludables en los quioscos de las
escuelas?,

En la medicién basal, en todos los nifios y en todos los modelos
estadisticos, la inseguridad alimentaria constituyé un factor de
riesgo tanto para el consumo de AUP como de BA, lo que es
consistente con estudios anteriores?>%,

Se observé una disminucion significativa del consumo de BA'y
mayor cantidad de nifios en |a categoria combinada con alimen-
tos saludables “Muy Buena” en todos los nifios en el seguimien-
to respecto al momento basal, lo que podria explicarse en parte
por la mayor asistencia a centro educativo®?. Ademas, podria
estar vinculado al ligero aumento en |la seguridad alimentaria
del 2013 para el 20153,

El hecho de haber encontrado menos nifios con consumo de BA
en las categorias de mayor DLM y mas nifios con consumo de
BA entre los que nunca recibieron lactancia, deja en evidencia
que los resultados coinciden con los hallados en otros estudios
como los realizados por Passanha et al. y Spaniol et al. en Bra-
sil'®18 Asi como también el aumento de la proporcién de nifios
en la categoria de alimentacién “Muy buena” a medida que
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aumenta la DLM, consistente con otros trabajos que encontra-
ron mayor consumo de vegetales en la infancia a mayor DLM9/%,

Al analizar la evolucién en el tiempo del consumo de BA, es de-
cir la persistencia del efecto de consumir BA en ambas medicio-
nes, se observd que el consumo de BA en el sequimiento se ex-
plica en gran medida por el consumo basal de estos productos.
Se observé que los nifios que consumieron BA en el momento
basal, tienen 4,5 veces mds probabilidad de consumir BA en el
seguimiento, y este efecto se hallé en todos los grupos de edad.
A medida que el nifio crece y se aleja de su amamantamiento, el
efecto protector de la mayor DLM se podria ir perdiendo.

En todos los casos, la inseguridad alimentaria resulté ser un
factor de riesgo para el consumo de BA, consistente con otros
trabajos que estudian la asociacién entre inseguridad alimenta-
ria y consumo de alimentos?232627,

El consumo de AUP se presenté en casi la totalidad de los nifios
en el seqguimiento, lo que era esperable porque se les pregun-
taba si habian consumido al menos una variedad de AUP en la
semana anterior a la entrevista, y dado el extenso tiempo al que
se hacia referencia era de esperar que dificilmente algin nifio
no hubiera consumido ni un solo AUP en toda la semana.

En el sequimiento se detecté en los nifios mayores, que a mayor
DLM menor proporcién de nifios consumian AUP. Esto deja de
manifiesto nuevamente que a medida que los nifios aumentan
su edad, aumenta también el consumo de alimentos no saluda-
bles, pero que a pesar de esto |a lactancia materna constituye
un factor protector.

La asistencia a centro educativo result6 explicar también el me-
nor consumo de estos productos en los nifios de mayor edad,
con una posibilidad de consumir AUP 1,5 veces mayor en los
que no asistieron a centro educativo, dejando en evidencia al
igual que en la medicion basal con respecto a las BA, que los
programas implementados en Uruguay para promover hdbitos
saludables en nifios podrian estar teniendo un efecto en esta
asociacion®,

Dentro de las limitaciones de este estudio, no contar con da-
tos cuantitativos de ingesta de alimentos fue una debilidad, y
en particular de AUP y BA, lo que hubiera enriquecido el ana-
lisis. Las variables de interés fueron preguntadas en la ENDIS
de forma dicotémica, lo cual condiciond los andlisis realizados.
Otra limitacién fue que la informacién sobre DLM fue obtenida
preguntando a la madre, lo que podria introducir un error en
el dato.

El disefio longitudinal del estudio constituye una fortaleza a
destacar por la posibilidad que brinda de realizar analisis que
se aproximan al establecimiento de una relacién en la linea de
la causalidad.

‘ CONCLUSIONES

La DLM se asocié a menor consumo de BA en nifios menores
de 6 afios en Uruguay, pudiendo constituir un factor protector
frente al consumo de estos productos durante la primera in-
fancia dependiendo de la interaccién con otros factores aiin no
completamente explorados. Mds estudios son necesarios para
comprender de forma mds completa los factores determinantes
del consumo de AUP y BA en nifios, con el propésito de orientar
estrategias para disminuir el consumo de estos productos en
la infancia.
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Intervencidon psicolégica y nutricional en jévenes mexicanos: Comportamiento alimentario, indicadores
antropométricos y actitudes hacia la apariencia, un estudio preexperimental

PALABRAS CLAVE RESUMEN
Introduccion: El exceso de peso representa un riesgo para la salud fisica y mental. El objetivo de este
estudio fue determinar la efectividad de una intervencién psicoldgica y nutricional en modalidad taller
Obesidad: para mejorar indicadores antropométricos, comportamiento alimentario y actitudes sobre la apariencia en
jovenes universitarios.

Composicién Metodologia: Se realizé un estudio preexperimental con evaluacién pre y post intervencién a través de
el talleres de psicologia y nutricién, con seguimiento a los 6 meses, en 54 estudiantes universitarios, 31,5%
Intervencion hombres y 68,5% mujeres, con edades entre los 18 y los 27 afios (x=20,72; DE=2,04). Se utilizaron los
Nutricional; cuestionarios CARME y SATAQ-4 y evaluacién antropométrica.

Resultados: Las mujeres presentaron mayor masa grasa, alimentacién emocional, internalizacién de la del-
gadez y presion de los medios de comunicacién en comparacion con los hombres, asi como menor porcen-
taje de agua corporal e internalizacién muscular. Los indicadores antropométricos mostraron relaciones
diferenciadas por sexo con las conductas alimentarias de riesgo de malnutricién por exceso y las actitudes
sobre la apariencia. Tras la intervencién, en mujeres hubo disminucién en IMC e ICT, respuesta frente a los
alimentos, alimentacién emocional, internalizacién del ideal de delgadez y presion familiar. En hombres,
se observ6 disminucion en respuesta frente a los alimentos, consumo de alimentos altamente caldricos e
internalizacion del ideal de delgadez.

Intervencion
Psicolégica, Taller.

Conclusiones: La intervencién psicolégica y nutricional tipo taller disminuyé IMC, ICT, conductas alimenta-
rias que predisponen al desarrollo de malnutricidon por exceso, y las actitudes negativas sobre la apariencia.

Obra bajo Licencia Creative Commons Reconocimiento-NoComercial-Compartirlgual 4.0 Internacional.
Mas informacién: http://creativecommons.org/licenses/by-nc-sa/4.0/
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ABSTRACT

Introduction: Excess weight represents a risk for physical and mental health. The objective was to
determine the effectiveness of a psychological and nutritional intervention in workshop format to improve
body indicators, eating behavior and attitudes about appearance in young university students.

Methodology: A preexperimental study was conducted with pre and post intervention evaluation of
educational workshops in psychology and nutrition, with follow-up at 6 months, in 54 university students,
31.5% men and 68.5% women, aged between 18 and 27 years (x=20.72; SD=2.04). The CARME and SATAQ-4
questionnaires and anthropometric evaluation were used.

Results: Women had higher percentage of fat mass, emotional eating, internalization of thinness and media
pressure than men, as well as lower body water percentage and muscle internalization. Body indicators
showed sex-differentiated relationships with excess malnutrition risk eating behaviors and attitudes about
appearance. After the intervention, in women there was a decrease in BMI and CTl, response to food,
emotional eating, internalization of the ideal of thinness and family pressure. In men, there was a decrease
in food response, consumption of high-calorie foods and internalization of the thin ideal.

Conclusions: Psychological and nutritional intervention improved some body indicators and eating
behaviors that predispose to the development of malnutrition due to excess, while improving attitudes
about appearance.

1. Las mujeres presentaron mayores conductas alimentarias que predisponen al exceso de
peso, y mayor presién sociocultural sobre su apariencia que los hombres.

2. En las mujeres se observé mayor internalizacién de la delgadez, mientras que en los hombres
mayor internalizacién muscular favorecida por la presién de los medios de comunicacién, la
familia y los pares para alcanzar el modelo estético corporal actual.

3. La intervencion psicolégica y nutricional a través de talleres resulté Gtil para disminuir el
riesgo en algunos indicadores antropométricos, conductas alimentarias que predisponen al
exceso de peso y la internalizacién por alcanzar el ideal de delgadez.

Anastacio-Landa F, Dominguez-Lara SA, Romo-Gonzalez T, Herrera-Meza S, Campos-Uscanga Y. Intervencion psicolégica
y nutricional en jovenes mexicanos: Comportamiento alimentario, indicadores antropométricos y actitudes hacia la
apariencia, un estudio preexperimental. Rev Esp Nutr Hum Diet. 2025; 29(1): 58-68.
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‘ INTRODUCCION

De acuerdo con datos de la Organizacién Mundial de la Salud
(OMS), en 2022, aproximadamente, una de cada ocho personas
en el mundo padecia obesidad. Desde 1990, la prevalencia de
exceso de peso en adultos se ha duplicado a nivel global, mien-
tras que en adolescentes ha experimentado un incremento
cuddruple. En 2022, el 43% de los adultos mayores de 18 afios
presentaban sobrepeso, y el 16% obesidad®. En México, el 43,8%
de adolescentes de 12 a 19 afios y el 74,1% de los adultos mayo-
res de 20 afios, tienen exceso de peso (sobrepeso y obesidad)>.
Mientras que en estudiantes universitarios mexicanos el 39,4%
presenta exceso de peso, siendo mayor en hombres (43,2%) que
en mujeres (26,1%)>.

Aunque el exceso de peso tiene un origen multifactorial, es pro-
vocado principalmente por un desequilibrio positivo entre la
energia que se consume y la que se utiliza*, es decir, los com-
portamientos son determinantes. Los comportamientos alimen-
tarios son influenciados por los estados psicolégicos y emocio-
nales®, por lo que es preciso revisar las dimensiones sociales,
culturales y psicoldgicas que pueden determinar las conductas
que predisponen al desarrollo de malnutricién por exceso cuya
deteccién es clave para la promocién de habitos saludables®.

El modelo sociocultural sobre la imagen corporal de las per-
sonas y el culto al cuerpo joven y delgado, especialmente para
las mujeres y de musculatura sin grasa para los hombres’ han
generado gran presion, principalmente de los medios de comu-
nicacién, los familiares y los pares (contemporaneos), sobre los
jévenes que se encuentran en un proceso de autorrealizacién,
independencia y socializacién grupal®.

Esta presion la enfrentan especialmente quienes presentan ex-
ceso de peso al ser objeto de prejuicios por no apegarse al mo-
delo de belleza actual®. La interiorizacién de estos estereotipos
corporales favorece muchos problemas de salud fisica y mental
como, ansiedad, baja de la autoestima, problemas afectivos, in-
satisfaccién con la imagen corporal y prdcticas del comporta-
miento alimentario no saludables como dietas restrictivas, pro-
vocacion del vémito, consumo de laxantes, etcétera®®.

Debido a la alta prevalencia de exceso de peso y las consecuen-
tes actitudes negativas sobre la apariencia en los jévenes, se
han desarrollado intervenciones que de manera aislada se han
centrado en la evaluacién y promocién de habitos alimentarios
saludables, en la mejora del estado nutricio o la imagen positi-
va13, Sin embargo, no se han incluido simultdneamente estas
variables para valorar el efecto de una intervencion tipo taller
con enfoque psicolégico y nutricional en la prevencion o dismi-
nucion del exceso de peso y de las actitudes sobre la apariencia
en estudiantes universitarios.

Partiendo de la hipdtesis de que el taller con abordaje psicolégico
y nutricional disminuye las conductas alimentarias que predis-
ponen al exceso de peso, las actitudes socioculturales negativas
sobre la apariencia y mejora los indicadores antropométricos,
y considerando los vacios en la comprensién del problema, el
presente estudio tuvo por objetivo determinar la efectividad
de una intervencién psicolégica y nutricional en modalidad
taller para mejorar indicadores antropométricos, comporta-
miento alimentario y actitudes sobre la apariencia en jévenes
universitarios.

‘ METODOLOGIA

Disefio

Se realizé un estudio preexperimental con evaluacion de pre-
intervencion, post-intervencién, y seguimiento a los 6 meses en
jévenes universitarios mexicanos.

Participantes

La muestra fue no probabilistica, conformada por jévenes que
cumplieron los siguientes criterios de inclusidn: a) estar inscri-
to en cualquier semestre a nivel licenciatura en cualquiera de
las dreas académicas que se ofertan en la Regién Xalapa de la
Universidad Veracruzana; b) tener 18 afios de edad o mas; c)
aceptar participar en el estudio, firmando el consentimiento in-
formado; d) responder al menos la encuesta preintervencién y
postintervencién. Con estos criterios se obtuvo un registro de 62
participantes, de los cuales se eliminaron 6 hombresy 2 mujeres
con edades entre los 18 y 23 afios (x=21,25; DE=1,67) por aban-
donar la intervencién y / o no completar las evaluaciones post
intervencion. La muestra final estuvo conformada por 54 jévenes
que terminaron las sesiones de la intervencién psicolégica y nu-
tricional en formato taller. Para la evaluacién de seguimiento a
los 6 meses Gnicamente 42 participantes contestaron los cues-
tionarios y 19 de ellos acudieron ademas a la toma de medidas
antropométricas (Figura 1).

Procedimiento

La intervencién psicoldgica y nutricional en formato taller no
se limit6 en impartir conocimientos, sino buscar la modificacién
en comportamiento alimentario, indicadores antropométricos y
actitudes sobre la apariencia de jévenes universitarios. El pro-
grama consistié en 11 sesiones de dos horas cada una, dirigidas
por un equipo multidisciplinario compuesto por una profesional
de la nutricién y una profesional de la psicologia. A lo largo de
las sesiones, se emplearon diversas técnicas en modalidad de



Rev Esp Nutr Hum Diet. 2025; 29(1): 58 - 68

Intervencion psicoldgica y nutricional en jévenes mexicanos: Comportamiento alimentario, indicadores antropométricos y actitudes

hacia la apariencia, un estudio preexperimental

KFigura 1. Diagrama de flujo de participantes.

8 estudiantes abandonaron la

intervencion y/o no realizaron la
evaluacion post intervencion

62 estudiantes universitarios

(Consen_timientc_) informado }/
evaluacion pre-intervencién

54 participantes terminaron las
sesiones de la intervencion integral

(Evaluacion pre y post intervencion)

Evaluacion de seguimiento a los 6 meses

42 participantes contestaron los cuestionarios
CARME y SATAQ-4

19 participantes acudieron a la toma de medidas
antropométricas

taller para abordar temas clave como: alimentacién correcta,
necesidades nutrimentales, estrategias para mantener una ali-
mentacién correcta en casa, elaboracién de menus saludables,
comportamiento alimentario, respuesta frente a los alimentos,
alimentaciéon sin control, consumo de alimentos altamente
caléricos, alimentacion emocional, actitudes socioculturales
relacionadas con la imagen corporal, internalizacién de ideal
muscular y de la delgadez, asi como las presiones provenientes
de la familia, los pares y los medios de comunicacién (Mate-
rial suplementario 1, https://www.renhyd.org/renhyd/article/

view/2296/1303).

La intervencion psicolégica y nutricional en formato taller se
ofertd a 4 grupos de entre 15 y 16 participantes, con inicios
diferenciados: junio 2022, agosto 2022, diciembre 2022 y febre-
ro de 2023. Los grupos estuvieron conformados por hombres
y mujeres estudiantes de nivel licenciatura de la Universidad
Veracruzana (UV) Regién Xalapa, que voluntariamente se inscri-

bieron al curso del Area de Formacién de Eleccién Libre (AFEL),
esta drea estd presente en todos los planes de estudio de licen-
ciaturas en la UV, para promover aprendizajes complementa-
rios a la disciplina.

La medicién basal se realiz6 una semana antes de iniciar la
intervencién psicolégica y nutricional, la mediciéon post-inter-
vencion se realizé una semana después de su conclusién y la
medicion de seguimiento a los 6 meses de la conclusién. Se apli-
caron los instrumentos de uso libre CARMEY y SATAQ-4%5, y se
hicieron las evaluaciones antropométricas de manera individual
por una nutriéloga con experiencia en ello, a través de técnicas
e instrumentos de medicién estandarizados®. En la medicién
de seqguimiento, 6 meses posteriores a la finalizacién de la in-
tervencion 42 participantes respondieron en linea las escalas
psicométricas y de ellos 19 acudieron a la toma presencial de
antropometria.


https://www.renhyd.org/renhyd/article/view/2296/1303
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El estudio fue realizado de acuerdo con los principios de la
Declaracién de Helsinki y aprobado por un Comité de Investi-
gacién (folio de registro 21-04) y un Comité de Etica (registro:
CONBIOETICA-30-CEI-006-20191210. Folio de registro 202118).

Instrumentos de medicién

Cédula de datos generales: edad, sexo, carrera, semestre, lugar
de origen, percepcién de peso corporal, tratamiento médico o
nutricional y padecimientos.

Cuestionario para medir Conductas Alimentarias de Riesgo de
Malnutricion por Exceso (CARME): de uso libre, validado en es-
tudiantes universitarios mexicanos4, conformado por 15 items
en formato tipo Likert que va de nunca (1) a siempre (5) y que
mantienen la estructura factorial original de cuatro dimensio-
nes: respuesta frente a los alimentos, alimentacién sin control,
consumo de alimentos altamente caléricos, y alimentacién
emocional®.

Cuestionario de Actitudes Socioculturales sobre la Aparien-
cia (SATAQ-4): de uso libre, consta de 22 items en formato tipo
Likert del 1 al 5 que va de “completamente en desacuerdo” a
“completamente de acuerdo”. Los items estan agrupados en cin-
co dimensiones: internalizacién muscular, internalizacion de la
delgadez, presiones familiares, presiones por parte de los pares
y presiones de los medios de comunicacién?’.

Evaluacion de la composicion corporal: se utilizé un analizador
de composicién corporal portatil marca Tanita® para medir el
peso, porcentaje de grasa, porcentaje de agua y edad metabé-
lica. Adicionalmente, se tomaron medidas antropométricas (cir-
cunferencia de cintura y estatura) utilizando técnicas estandari-
zadas con un estadimetro Seca® y cintas graduadas de fibra de
vidrio Seca®. Estos datos permitieron calcular el indice de Masa
Corporal (IMC) a partir del peso y la talla, y el indice Cintura
Talla (ICT) a partir de la circunferencia de cintura y la talla. Las
mediciones se realizaron en un ambiente cerrado, garantizando
la privacidad y comodidad de los participantes?®.

Analisis de datos

Se empled el programa IBM SPSS Statistics version 25. Se ana-
lizaron los estadisticos de distribucién asimetria (<2) y curtosis
(<7) de las variables numéricas para valorar la normalidad de
los datos. Se calcularon frecuencias, medias y desviacion estdn-
dar para describir a la muestra.

Para comparar las medias por sexo se utilizé la prueba t de
Student para muestras independientes. Se estimé la d de Co-
hen como medida de magnitud del efecto considerando 0,20,
0,50, y 0,80 para diferencia pequefia, mediana y grande res-

pectivamente!®. Se estimaron coeficientes de correlacion de
Pearson considerando 0,10, 0,30, y 0,50 para relacién peque-
fia, mediana y grande respectivamente?®. Finalmente, para la
comparacién de medias pre-intervencion, post-intervencién, y
seguimiento a los 6 meses se utilizd T de Student para mues-
tras relacionadas comparando pares entre si.

‘ RESULTADOS

El 31,5% de los participantes fueron hombres y el 68,5% muje-
res, con edades entre los 18 y los 27 afios (x=20,72; DE=2,04).
El 24,1% se encontraban estudiando pedagogia, 13% psicolo-
gia, 9,3% enfermeria, 7,4% contaduria, 5,6% nutricién, 5,6%
odontologia, 3,7% derecho, 3,7% ingenieria civil, 3,7% ingenie-
ria quimica, y 3,9% otras. Al preguntarles como consideraban
su peso corporal actual, el 5,6% refirié encontrarse por debajo
de lo normal, 33,3% normal y el 61,1% arriba de lo normal. El
40,7% menciond realizar actividad fisica regular (al menos 150
minutos de actividad aerdbica de intensidad moderada o 75 mi-
nutos de alta intensidad a la semana). De acuerdo con el IMC el
38,9% de los participantes presentaron normopeso y el 61,1%
exceso de peso (62,2% de las mujeres y 58,8% de los hombres),
sin diferencias significativas en funcion del sexo. Considerando
el ICT el 48,1% de los participantes tenian obesidad abdominal
(52,9% de los hombres y 45,9% de las mujeres), sin diferencias
significativas en funcién del sexo.

En Ia evaluacion pre-intervencién se observd que la media de
porcentaje de masa grasa, alimentacién emocional, internaliza-
cion de la delgadez y la presion de los medios de comunicacién
fue mayor en las mujeres, mientras que en hombres se observé
una media mayor en edad, porcentaje de agua corporal e in-
ternalizacién muscular (Tabla 1). Casi todas estas diferencias
encontradas fueron de tamafo grande.

Los indicadores antropométricos mostraron relaciones diferen-
ciadas por sexo con las conductas alimentarias de riesgo de
malnutricion por exceso y las actitudes sobre la apariencia. Para
el caso de los hombres se encontraron relaciones con la res-
puesta a los alimentos y la internalizacién muscular, mientras
que para las mujeres fueron alimentacién sin control, interna-
lizacién de la delgadez, presion familiar, de los pares y de los
medios de comunicacién. Las relaciones encontradas fueron de
tamafio mediano y grande (Tabla 2).

Al finalizar la intervencién psicoldgica y nutricional se observé
una disminucion significativa en el IMC y el ICT de las mujeres
en comparacioén con la medicién pre-intervencién, sin cambios
en los hombres (Tabla 3).



Rev Esp Nutr Hum Diet. 2025; 29(1): 58 - 68

Intervencion psicoldgica y nutricional en jévenes mexicanos: Comportamiento alimentario, indicadores antropométricos y actitudes

hacia la apariencia, un estudio preexperimental

intervencién en jévenes universitarios.

Hombres
Variable (n=17)

MediazDE
Edad 21,53+2,27

16,12+4,18

?abla 1. Comparacién por sexo de indicadores antropométricos, comportamiento alimentario y actitudes sobre la apariencia prD

IMC 26,3245,19
‘‘‘‘‘‘‘‘‘ o 0511009
""""" Masagrasa% 20034758
""""" Aguacorporal% 56974617
""""" Edad metabSlica ~ 3094s2045
Wa,mporf‘;n-.ient;mmimeﬁi;,—io ...............................................................
""""" Respu’é;ta a Iéé"alimeﬁ‘f‘és 11,&712,38
""""" Aimentacion sin control ~~ 735¢166
""""" Consumode AC  1012:359
""""" Aimentacion emocional . 653253

Mujeres :

(n=37) P* d**
20354184 0048 0,60
25574383 055 0,17
0,49:0,06 0,574 016
32,896,764 0,001 1,83
49,79%4,68 0,001 1,39
33224737 0,674 012
12,38:351 0,338 -0,28
7,86£2,95 0,420 0,20
8,9243,35 0,238 0,35
8,16+2,44 0,028 0,66

‘ o001 1,83
Internalizacién delgadez 9,71+2,57 11,95+2,51 0,004 0,89
Presiones familiares . 10,29+3,90 : 12,38+4,66 0,115 -0,47
Presiones de los pares 6,88:2,91 5,43£2,86 0,092 0,50
Presiones de los MC 9,29+4,46 13,084552 0,016 0,73

Prueba T de Student para muestras independientes, significancia *p<0,05; **d de Cohen 0,20, 0,50, y 0,80 para diferencia pequefia, mediana y grande
respectivamente,

n: Nimero; DE: Desviacion estandar; IMC: indice de masa corporal; ICT: indice cintura / talla; AAC: Alimentos altamente caldricos;
MC: Medios de comunicacion.

Conrespectoalcomportamientoalimentario, traslaintervencién
los hombres disminuyeron la respuesta frente a los alimentos
y el consumo de alimentos altamente caléricos. Las mujeres dis-
minuyeron la respuesta a los alimentos y la alimentacién emo-
cional. En relacién con las actitudes sobre la apariencia, ambos
grupos disminuyeron la internalizacién del ideal de delgadez.
En las mujeres adicionalmente se observé disminucién en Ia
presion familiar sobre la apariencia (Tabla 4).

‘ DISCUSION

La presente intervencién buscé modificar el comportamiento
alimentario para prevenir y tratar la obesidad en jévenes, te-
niendo como eje central la salud fisica y emocional, al separar
los indicadores antropométricos de salud, de los ideales de be-
lleza actuales que puedan poner en riesgo la salud de las y los
jévenes universitarios.

En nuestros resultados se observé una prevalencia del 61,1%
de exceso de peso, superior al 39,4% encontrado en una mues-
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abla 2. Coeficientes de correlacion de Pearson entre indicadores antropométricos, comportamiento alimentario y actitudes sobre D

apariencia pre-intervencién por sexo en jévenes universitarios.
Indicadores antropométricos
Variable i Edad i Ui % %  Edad
IcT Edad
met.
Respuesta a ~ Hombres i 040
los alimentos Mujeres 0,24 0,28
Alimentacién _Hombres ; 0,12 011
Comportamiento control Mujeres 003 025 0,23 s
alimentario Consumode . Hombres 0,23 0,05
s . Mujeres 0,16 0,26
Alimentacién Hombres 016 0,07
. emocional . Mujeres - 0,22 0,20
Internalizacién | Hombres © 004 044 - peiden A8
muscular . Mujeres : 0,11 0,04
Internalizacion | Hombres - 017~ 025 | 0,27 0
de la delgadez . Mujeres - 0,24 0,30
Actitudes sobre , _ Hombres 0,47 £
A ) Pres'on famlllar e L R R
la apariencia : . Mujeres 0,42* 0,47**
' Presion de .~ Hombres 0,62** 0,37 0,48 0,29
pares Mujeres -0,12 0,43** 0,37* 0,45**
. Hombres @ 0,27 0,10 0,07 0,01
Presién de MC : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
: - Mujeres = 0,04 0,26 0,28 0,31

*: La correlacion es significativa en el nivel 0,05 (bilateral).
**: La correlacion es significativa en el nivel 0,01 (bilateral).

IMC: indice de masa corporal; ICT: {ndice cintura / talla; met: Metabdlica; AAC: Alimentos altamente caldricos; MC: Medios de comunicacion.

tra de 3869 estudiantes universitarios mexicanos?, sin embargo
este resultado era esperado dado que los participantes acudie-
ron de forma voluntaria a un taller directamente enfocado a Ia
mejora de la alimentacion y la composicién corporal por lo que
pudo darse sesgo de autoseleccién.

En la evaluacién pre-intervencién, se encontré que las mujeres
tienen mayor internalizacién de la delgadez y los hombres ma-
yor internalizacién muscular, lo que demostré la interiorizacién
del modelo sociocultural actual sobre la imagen corporal®®?°.
Esta interiorizacién se vio favorecida por todas las influencias
culturales en el modelo estético corporal y la presién por parte

de los medios de comunicacién, la familia y los pares por alcan-
zar ese ideal corporal, tal como se muestra en las correlaciones
observadas en el grupo de mujeres.

Los puntajes mds altos de alimentacién emocional y alimen-
tacién sin control en mujeres que en hombres, coinciden con
otras investigaciones que muestran que la alimentacion de las
mujeres es mas afectada por sus emociones negativas (ansie-
dad, depresién, rabia y soledad). Asimismo se ha identificado
que las mujeres especialmente con sobrepeso y obesidad tienen
mds probabilidades de presentar la pérdida de control de la
ingesta de alimentos, que con frecuencia se asocia a depresién
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/Tabla 3.Comparacion por sexo de indicadores antropométricos\
pre-intervencién, post-intervencién, y seguimiento a los 6
meses en jévenes universitarios.

: Pre- Post- ; 6 meses
) ‘intervencion : intervencién después
Variable . (n=54)  (n=54) (n=19)

keIl as medias en una fila que comparten superindices son
significativamente diferentes.

Prueba T de Student para muestras relacionadas, significancia
*p<0,05.

DE: Desviacion estandar; IMC: indice de masa corporal;
ICT: ndice cintura / talla.

y trastornos de ansiedad y a largo plazo se ha vinculado con la
pérdida de la respuesta de saciedad?, lo que podria mantenery
/ o favorecer el desarrollo de exceso de peso.

Por otra parte, se observé que los hombres con mayor IMC, ICT
y porcentaje de masa grasa presentaron mayor respuesta a los
alimentos, es decir, mayor preferencia por alimentos de mejo-
res propiedades organolépticas (sabor, color, aroma, textura,
sonido), factores que pueden promover un consumo excesivo,
incluso compulsivo de alimentos altamente apetecibles en con-
textos habituales?.

Los datos obtenidos confirman el mayor riesgo en las mujeres
de presentar conductas alimentarias que predisponen al exceso
de peso, y al mismo tiempo mayor internalizacién de la delgadez
y mayor presién sociocultural sobre su apariencia que los hom-
bres. Esto trae consigo riesgos tanto para la salud fisica como
para la emocional. Afortunadamente, tras la intervencién psi-
coldgica y nutricional en formato taller se observé disminucion
significativa en el IMC e ICT de las mujeres, y aunque no hubo
cambios significativos a los 6 meses de sequimiento en el ICT,
se mantuvieron los cambios obtenidos al final de la interven-
cion. Estos cambios en indicadores antropométricos estuvieron
acompafados de variaciones favorables en el comportamiento
alimentario, por un lado una disminucién en la respuesta fren-
te a los alimentos consolidada a los 6 meses de seguimiento
en comparacién con la evaluacién post-intervencién, y por otro
lado una disminucion en la alimentacién emocional a los 6 me-
ses de seqguimiento comparada con la evaluacién inicial.

Esta mejora tanto en indicadores antropométricos como en
comportamiento alimentario es muy prometedora al mostrar
que es posible influir en la respuesta frente a los alimentos y el
manejo de la alimentacién emocional, debido a que el consumo
de alimentos, especialmente altos en grasas y azlcares, con la
finalidad de buscar equilibrios psicolégicos o autorregular las
emociones favorece el mantenimiento y / o desarrollo de ex-
ceso de peso®. Pese a que en los hombres no se encontraron
cambios en los indicadores antropométricos, hubo disminucién
post-intervencién en la respuesta frente a los alimentos y en
el consumo de alimentos altamente caléricos en comparacién
con la evaluacién inicial. Dichos cambios se mantuvieron en la
medicién de sequimiento, mostrando la permanencia.

Respecto a las actitudes sobre la apariencia, se observé una dis-
minucién en la internalizacion del ideal de delgadez de hombres
y mujeres, consolidada a los 6 meses de sequimiento frente a la
evaluacién pre-intervencién. Asimismo, se observé disminucién
en la percepcién de presién familiar por alcanzar el ideal corpo-
ral en las mujeres, a los seis meses de seguimiento en compa-
racion con la evaluacion post-intervencion. Estos cambios, es-
pecialmente en las mujeres son muy prometedores ya que son
las mas afectadas al internalizar las presiones sociales respecto
al peso y el ideal de delgadez®. Al disminuir la incorporacién de
esos ideales por cuestiones estéticas en hombres y mujeres, se
disminuye el riesgo de que sufran problemas psicosociales.

Considerando los resultados anteriores se acepté parcialmente
la hipétesis de investigacion, ya que tras la intervencion psicolo-
gica y nutricional a través de talleres, se observé disminucién de
algunas conductas alimentarias que predisponen al exceso de
peso en hombres y mujeres jévenes. Ademds de disminucién en
IMC, ICT y presion familiar sobre la apariencia de las estudian-
tes universitarias; y disminucién de la internalizacion del ideal
de delgadez en hombres y mujeres.
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seguimiento a los 6 meses en jévenes universitarios.
Variable

- Respuesta a los
i alimentos

¢ Alimentacién sin

. . control
Comportamiento @

alimentario

Consumo de AAC
: Mu1eres

- Alimentacion
i emocional

© Internalizacién
i muscular

. Internalizacion

i delgadez
Actitudes sobre ; ) - HOmbres
L ¢ Presiones familiares ; o
la apariencia :
. Presiones de los
i pares

: Hombres
- Presiones de los MC s

@bla 4. Comparacién por sexo de comportamiento alimentario y actitudes sobre la apariencia pre-intervencion, post-intervencion, y

Pre-intervencion

Med,atDE

Hombres

- Vijores
. Hombres.
. Mu,eres
. Hombres. |
: Hombres
- Vs
. Hombres.

- Mu'eres I
. Hombres

Mujeres :

Mu1eres
Hombres :

Mujeres

Mujeres :

~

Post-intervencion
(n=54)

6 meses después

(n=54) (n=42)

MediafDE  MediafDE
11 17+3 1l|a -
7 08+2 29
7 O3+1 7l+
8 77+2 98
o

11,4742,38" 10,35:2,81° .
12,3843,51 ““”'12 7043, 813“””
7 35+1 66 7 24+1 86
7 86+2 o 7 3o+z 53 .
10 12+3 593.4,4,. 8 76+2 zsa .
“ 8 19+2 78
6 35+2 oo 5 z3+3 03
7814266 . 7 1z.+2 osa
1A921621
: 9 38+3 05
7, 69+3 43a
'10 59+3 z1= -
| 9 31+4 17
11 24+4 393 -
623314
5 55+3 23
9, 38+3 n
11 62+5 91' -

6 53+2 53
R
16,12il+,18 .‘.““15,9414,83 :
e
i
11,9512,513.%. 11 19+2 67 -
12 24+4 13a~~~~
P
fma
e
e

10,2913,90

12 38+4 66.% :
e
T
e
13 08+5 52

kel as medias en una fila que comparten superindices son significativamente diferentes.
Prueba T de Student para muestras relacionadas, significancia *p<0,05.
DE: Desviacion estandar; AAC: Alimentos altamente caldricos; MC: Medios de comunicacion.

Sin embargo, el estudio presenté algunas limitaciones propias
del disefio de naturaleza pre-experimental, ya que al no existir
un grupo de comparacién es posible que los cambios observa-
dos se deban a otros factores del ambiente o del propio parti-
cipante en el estudio®, y no necesariamente a la intervencion
psicoldgica y nutricional a través de talleres. Adema3s, el tamafio
de la muestra fue pequefo, y para la medicién de sequimiento
solo se contd con la participacion de 78% de los participantes en
la respuesta a las escalas psicométricas y de ellos solo 45% acu-
dieron a la toma de antropometria. Finalmente, debido a que la
participacion fue voluntaria, algunos de ellos dejaron de asistir
(13%) y no fue posible documentar las causas de abandono.

Pese a ello existen fortalezas del estudio como la evaluacién de
seguimiento a los seis meses que permitié evaluar la perma-
nencia de los cambios observados. También se usaron instru-
mentos que favorecieron una evaluacién mas rdpida con altos
niveles de validez y confiabilidad. Adicionalmente, la ausencia
de un grupo control contribuyé a la reduccién de los costos,
mejorando la eficiencia econédmica del estudio®.
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‘ CONCLUSIONES

La intervencion psicolégica y nutricional a través de talleres de-
mostro ser eficaz en la disminucién de indicadores antropomé-
tricos de obesidad y de conductas alimentarias asociadas a la
malnutricién por exceso. Ademas, contribuyé a reducir la inter-
nalizacién del ideal de delgadez, lo que la convierte en una es-
trategia prometedora para proteger tanto la salud fisica como
emocional de los jévenes. Este enfoque integral pone el énfasis
en el bienestar general, abordando las presiones sociocultura-
les sobre la apariencia que generan insatisfaccion con la ima-
gen corporal, y que en muchos casos, pueden llevar a los j6ve-
nes a recurrir a practicas dietéticas inadecuadas o tratamientos
peligrosos para su salud.
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) Experiences, Subjectivities, and Perceptions of a Group of Public-School Teachers on the School Feeding Policy in
Argentina: A Qualitative Study

Introduction: In the current global context marked by malnutrition and challenges in food access
—exacerbated by food price inflation across various countries and continents— school feeding policies hold a
critical role. This article explores the experiences, subjectivities, and perceptions of a group of public-school

Food Assistance; teachers on the school feeding policy (SFP), Cordoba, Argentina, 2018.

Child Nutrition Methodology: This is a qualitative study with a phenomenological approach involving 18 teachers from

Sciences; nine public schools. In-depth interviews were conducted, and content analysis was performed.

Community Results: Nearly all participants were female. They reported daily, direct, and frequent involvementin student

Participation; care within the SFP context; however, their participation was limited. Teachers perceived that their presence
and support during SFP meals are their responsibility. They express negative experiences related to the

Qualitative Research; nutritional quality of the food provided by the policy, though they emphasized its importance in ensuring

food access. The teachers displaced some resistance to policy norms, which they expressed as complaints.
They also serve as generators of social and cultural capital for students, fostering socialization, values,
learning, habits formation and inclusive gender roles within the SFP context. They shared experiences and
feelings about their role and expressed hopes for potential policy improvements especially concerning
nutrition and a more comprehensive approach.

Schools.

Conclusions: Teachers' participation int he in SFP is limited. Within the school canteen context, teachers
experience a range of positive and negative experiences, emotions, engage with student’s life and express
expectations for policy improvement. Despite some resistance to current norms, they seek enhancement
to the policy.
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RESUMEN

Introduccion: A partir del contexto actual de malnutricion y dificultades de acceso a los alimentos (inflacién
de precios de alimentos) reportado en diferentes paises y continentes, las politicas de alimentacién escolar
tienen un rol central. Este articulo explora las experiencias, subjetividades y percepciones de un grupo de
docentes de escuelas publicas sobre la politica de alimentacion escolar (PAE), Cérdoba, Argentina, 2018.

Metodologia: Fue un estudio cualitativo con enfoque fenomenoldgico, con 18 docentes de nueve escuelas
publicas. Se realizaron entrevistas en profundidad y andlisis de contenido.

Resultados: Casi la totalidad de la muestra fue de género femenino. Refirieron un involucramiento diario, di-
rectoy frecuentemente en la atencién a estudiantes en el contexto de la PAE. Sin embargo, su participacién se
encontrd limitada. Los/as docentes sienten que su presencia y acompanamiento durante la comida propor-
cionada por la PAE son su responsabilidad. Experimentan experiencias negativas relacionadas con la calidad
nutricional de las preparaciones brindadas por la politica, aunque destacan su importancia en el acceso a los
alimentos. El grupo de docentes mostro percepciones relacionadas a cierta resistencia a la norma a través de
algunos reclamos y ellos son generadores de capital social y cultural junto a los estudiantes, incluyendo as-
pectos de socializacién, valores, aprendizaje, generacion de habitos y roles de género inclusivos en el contexto
de la PAE. Expresaron vivencias y sentimientos relacionados con su rol y mostraron expectativas futuras de
posibles mejoras de la politica en especial sobre aspectos de nutricién y visiones mas integrales.
Conclusiones: La participacion de docentes en la PAE es escasa. Dentro del contexto del comedor escolar
los docentes experimentan diferentes experiencias negativas y positivas, sentimientos, expectativas y se in-
volucran con el mundo de los estudiantes. Aunque manifiestan ciertas resistencias a las normas en pos de
mejorar esta politica.

Financiacién: Programa de becas “Dr. Abraam Sonis” 2018, Ministerio de Salud de la Nacién, Argentina.
Programa “Formando UNLaM” 2019, UNLAM, Argentina.

1. The group of Teachers are generators of social and cultural capital alongside students
within the context of the school canteen. However, their participation is limited.

2. The group of teachers has different experiences within the school feeding policy,
characterized by positive and negative emotions and experiences. Negative experiences
were mainly associated to the poor quality of the food services provided.

3. Teachers involved in implementing school feeding programs express certain resistance to
the norms, reflecting their future expectations for improving the policy’s contributions to
students, particularly regarding nutrition and the incorporation of more comprehensive
perspectives.

Moyano DL, Rodriguez ER, Perovic NR. Experiences, Subjectivities, and Perceptions of a Group of Public-School Teachers
on the School Feeding Policy in Argentina: A Qualitative Study. Rev Esp Nutr Hum Diet. 2025; 29(1): 69-78.
doi: https://doi.org/10.14306/renhyd.29.1.2265
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‘ INTRODUCTION

Child malnutrition in the world is alarming. According to 2020
global data, 22% of children under five years of age were found
to be stunted, 6.7% were wasted and 5.7% were overweight?.

In Argentina, according to 2018 data, 41.1% of the population
aged 5 to 17 years was overweight?; and it was observed that
during the period 2005-2018 the proportion of low height in
children under 5 years remained unchanged, around 8%?2 These
results are linked to social and economic variables. For example,
the latest National Nutrition Survey (ENNyS 2) conducted in
Argentina found that, among children and adolescents, shorter
stature and low weight were inversely related to socioeconomic
status. The data confirmed that daily consumption of healthy
foods is significantly lower in groups with lower educational
levels and incomes. This socioeconomic gradient is observed
in both adults and children?. Considering a complex social and
nutrition context, social protection policies, especially school
feeding policies, play a central role?.

There is evidence indicating that school meals can have benefits
in different spheres of student well-being, such as participation,
diet quality, food security and academic performance, and with
a possible protective effect on body mass index. There was also
evidence of improved family income and was found to have
positive impacts on height and school attendance*®.

In Argentina, although recent data on the scope of the School
Feeding Policy (SFP)islacking, itis known thatitsimplementation
is decentralized (at the provincial and municipal level) and varies
widely®, often lacking transparency in critical aspects’. The
scientific literature indicates that, regardless of the regulatory
framework (with/without a law on access to public information)
information on school canteen policies is limited”.

During implementation, participation is an important means to
ensure the construction of a food security and nutrition policy
and the scope of the right to food, although there are limitations
to its effective exercise®.

The participation of various social groups, especially civil
society, has been instrumental in bringing food issues to the
public agenda, as seen in countries as Brazil. A study has
shown that, from the perspective of the participants, such
involvement is a mean of ensuring that the benefits of the
Food and Nutritional Security policy reach the community,
as well as a way of contributing to public policy development
and social oversight. However, the same study highlights only
partial participation, noting that civil society advisors, who are
meant to represent and defend the interests of the entities and
people they represent, often pursue their personal interests, or

legitimize decisions that benefit that benefit public authorities,
thus contributing to maintain the status quo. Another limitation
identified this study points to democratic culture that is still
limited®.

Different studies have demonstrated the positive effects
of including participation in different health and nutrition
interventions and policies; in special, in the acceptance and
sustainability®!. In a study conducted in Vietnam, differences
in multidimensional child growth were observed when
community participation occurred during the design stage of
the interventions®.

Even though the SFP are one of the most important social
programs in Latin America and are primarily aimed at vulnerable
populations®?, research on SFP implementation from the
stakeholders’ perspective and using a participatory and holistic
approach is, to our knowledge, worryingly scarce in the region.
This study aims to explore the experiences, subjectivities, and
perceptions of public-school teachers regarding the School
Feeding Policy (SFP) in Cordoba, Argentina, in 2018.

‘ METHODOLOGY

Study type

This study had a qualitative design with a phenomenological
approach?®?, which allowed us to explore the meanings around
the experiences and perceptions of key stakeholders about the
SFP. We follow the guideline and recommendation for qualitative
studies®.

The social phenomenology approach focuses on the description
of the significant experiences of the subjects, endowed with
subjectivity and experienced in interpersonal relationships?214-16,

From Alfred Schutz’s*? perspective, understanding the meaning
of human action is based on existential reasons. The reasons
that refer to the lived experience, contextualized through the
knowledge inventory, are called “reasons why”, while those
related to the objectives to be achieved are called “reasons for”.

Intentional action is based on conscious experiences. Teachers’
social action in the school including accompanying students
and being part of the school food act. From this perspective,
the phenomenological approach is adequate to analyze the
experiences of key stakeholders directly involved in school
feeding policy (SFP) daily. From this perspective, it is assumed
that the school feeding and the food process are social
phenomenon in which many forms of relationship coexist.
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This study aimed to explore, from the teachers’ perspective,
four major dimensions (or concepts) that were analysed and
interpreted using a phenomenological theoretical approach?®?
(Table 1) and adapted to the phenomenon under investigation:
perceiving the context of the SFP and participation?’; experiences
and responsibilities of care in the school canteen; intersubjectivity
when interacting with others in everyday life (with focus on
children’s quality of life and nutrition)*®*°, and expectations.
For the dimension of participation?®, both pre-established and
emerging categories were included.

Settign and participants

The study was conducted during 2018 and developed within the
framework of the system of municipal educational institutions of
the city of Cérdoba, Argentina. This system is made up of initial,
primary schools and adult centres in peripheral contexts with
different degrees of social vulnerability?’. In this area, a school
canteens service is carried out and includes lunch rations, a glass
of milk (breakfast and/or snack) and special diets.

For this work, the place of study is not a physical space, but a
conceptual context, in which experiences are lived, and the
phenomenon occur.

Field entry was conducted through a dynamic process with the
research team playing an active role. Before starting the project,
meetings and contact were established with various stakeholders
directly involved in the implementation of municipal school

canteens (the study’s focus) including central level program
representatives. Authorization to conduct the study within
selected schools was obtained, followed by visits to these schools,
where connections, were made with principals, secretaries,
school canteen staff and teachers. Also, the part research team
had prior experience in this study context from a research project
implemented in 201322 and another study in 2018 (framework
project of this research)?,

The units of analysis were primary school teachers who were
intentionally selected from nine municipal schools located at
different levels of social and economic vulnerability.

To define the selection of schools, the proxy variable was the
overcrowding levels on households of the neighbourhood
where they are located. This variable was stratified into levels
of overcrowding, to define minimum quotas of schools, as
proposed in a previous study?,

Within each school, informants who have experienced
the phenomenon were selected by both a combination of
convenience and saturation sampling. Data collection stopped
once data saturation was reached for the big dimensions
identified, and it was determined that no new significant
information was emerging from the interviews.

Informants were selected based on the following inclusion
criteria: presence in the school under analysis for at least the
last six months, coverage of different school shifts, voluntary

ﬁable 1. Analytical dimensions of the study.

Perceiving the context of the SFP
and participation

© Related to the type of power structure where teachers are involved, the role of teachers in
. politics and the possibility of influencing, and participation linked to the SFP, is a process
© through which people can actively and genuinely participate in defining the issues that

© concern them, including policy formulation and implementation. Categories: organization and
© participation.

Experiences and responsibilities of
care in the school canteen

What obligations/actions teachers are expected to assume regarding student care were
. addressed and how they live it. Categories: Obligation and roles.

Intersubjectivity when interacting
with others in everyday life

© The teacher recognizes in his or her life world the existence of peers with whom he or

. sheinteracts daily, and from where emotions emerge. Also, become aware of the world

© of students who attend the school canteen, especially their quality of life and nutrition.

: Categories: interactions and feelings, worlds of their students, and negative and positive
© experiences.

Expectations

About the SFP from the perspective of the informants. Categories: quality of nutritional
: services and comprehensive learning space.

k.. ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, j
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participation in the study, and regular attendance at the school
canteen for at least one of the meals provided. This last inclusion
criterion was particularly relevant, as teachers are responsible
for the care and accompaniment of children during the various
meals provided in the SFP within the study context.

Data collection techniques and instruments

Theinterviewees were invited to participate in this study in person
within the school context itself. The data was collected through
in-depth interviews in face-to-face or telephone sessions lasting
between 20 to 40 minutes with the support of a guide of open-
ended questions with a component of semi-structured questions.
The interviews were conducted in Spanish by two researchers
trained (DLM and ERR).

The interview instrument was based on the following sections:
sociodemographic characteristics; semi-structured questions
on participation practices (in three sub-sections), adapted from
a previous study?®; open questions about perceptions including
expectations.

Data collection was completed in a 3-month period between
October and December 2018. No participants were found who,
after contacting them and inviting them to participate, and who
have responded to this invitation, then refused or abandoned the
study.

Data analysis

The information obtained was recorded through field notes and
audio recordings, which were carefully transcribed following
each interview. The qualitative data were analyzed using content
analysis technique from a directed approach, using ATLASLti
software alongside with the manual information coding technique.

In 2023, for this study and from a phenomenological approach??,
qualitative data analyzis was conducted through the following
steps: first, written transcripts were coded according to the
main dimensions addressed; then, specific information was
distinguished and grouped to identify emerging elements; finally,
information from dimensions and categories was comparison and
synthesis. This process was carried out by the first author (DLM).

The selected textual quotations of the participants’ opinions
were selected and included in this manuscript to illustrate the
findings. To protect the identity of the informants and guarantee
anonymity we only provide information on gender and school
trajectories.

Communication was established with the participants through
WhatsApp and calls, leaving an open channel of communication for
queries, evacuating doubts, giving the participants the opportunity

to clarify, change or expand on any idea provided during the
development of the interview.

To improve the internal validity of the study, all transcripts were
reviewed at least twice, and second independent investigator
revised the information and the validation of preliminary report
of results. Both investigators met to discuss the findings.

Ethical considerations

The study was evaluated and approved by the Institutional Health
Research Ethics Committee of the “Hospital Nacional de Clinicas”
of the National University of Cordoba, Argentina (RHNC N°
3575/2018). Participation in the study was voluntary. Participants
signed a consent form after having been exhaustively informed
and having understood the information and the confidentiality of
the information was guaranteed.

‘ RESULTS

The sample consisted of 18 key stakeholders from nine schools.
Of the sample, 94.5% were female, 50% belonged to the
morning shift and 61.1% reported having been in the municipal
primary school system for more than 5 years (Table 2).

The results obtained from the content analysis are presented
below and were organized into four main dimensions and
their emerging categories (Table 1), which were included in
their entirety regardless of the number of participants who
mentioned them.

In the dimensions of analysis, no marked differences were found
in the perceptions associated with specific characteristics of the
participants, such as age, gender, school trajectories or school
context, so we opted for a grouped data analysis.

Theresults reported below can be expanded in the supplementary
material (Supplementary material 2, https://www.renhyd.org/
renhyd/article/view/2265/1300).

Perceiving the context of the SFP and participation

They were aware of the school canteen, stating that they attend
it every day during lunchtime together with the students. All
teachers reported that the organization of SFP are defined by the
government entity and executed through private companies,
with limited channels to influence improvements, this is always
through the person in charge of the SFP from the school, but they
do not interact or do not know the other stakeholders involved in
the decisions, only in some isolated cases.
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/Table 2. Sociodemographic Characteristics of Key School\
stakeholders Under Analysis, 2018 (n=18).

Characteristics n %

k ‘‘‘‘‘‘‘‘‘‘‘‘‘‘

*According to variable levels of overcrowding in the neighbourhood
where the school is located (households with more than three persons
per room) in terciles of number of households. Categories: Low (tercile

1): up to 34 households. Medium (tercile 2): more than 34 up to 106

households. High (tercile 3): more than 106 households.

There were few notions of the participation in the context of the
SFP, as well as the right to access information about it and
associative participation. Although some suggest that they have
a predisposition to participate, but the system is “very closed”.

“No, not as a right, | think there is a right that includes even
the obligation of the teachers because that is also what they
tell us, that is, we, for example, have a whole protocol that
perhaps does not exist as a part of the right, but it is more of an

obligation where we must participate in the canteen instances,
doing all this, controlling the state of the food, also watching
the children how they eat, trying to form healthy habits when
eating, drinking water, forming spaces to sit with the children
and eat with them the same food, that is, there is a regulation
that maybe you saw the right.."(Woman, teacher of the
morning shift, 4 years in the municipal schools).

Experiences and responsibilities of care in the school canteen

The obligations that teachers are expected to assume were
based on “supervision” or “control” and accompaniment to
students during mealtimes. The presence during this moment is
mandatory.

Permanence in the program would be related to the student’s
attendance at the canteen. This fact was not isolated but was
strongly linked to his role within the school canteen. The
supervision that the children “eat” and thus be able to remain
within the program. Some teachers feel that students often feel
obliged to eat in the canteen.

They even stated that they must persuade the students or
negotiate with them to accept the food. This aspect was linked
to reasons related to the permanence of the students within the
program and the perception of need of some children, with food
in the dining room possibly being the most important they receive.

“Many times, the child says no, | don’t eat that, | dont like
that, my tummy hurts and we, knowing that the families
count on them having lunch at school, persuade them, chat
with them and try to say yes or yes. have lunch because we
know that when they return home, they do not have that
lunch or at least we believe that is the case...” (Woman,
teacher of the morning shift, 10 years in the municipal
schools).

They expressed that the students are their responsibility during
school meals. Themselves manifested that there are some aspects
related to their practices that generate ideas of contradiction, for
example, they express that impart knowledge of healthy eating
but then the school meals offer foods that are not part of these
definitions.

Another key aspect is the role of the teacher as a mediator
between school feeding, the preferences of the children and the
family.

During implementation, it was generally observed that there
were no questions about the organization carried out by the
private company. With this, the teaching role in school meals
becomes rationalized and without surprises. Although it was
not something general, some teachers have reported having
experienced complains about the quality of the food provided.
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Something interesting is that the role of “claiming” was
highlighted to achieve better quality of food services. “Showing
some resistance to the norm”.

“We have always talked about it in teacher meetings in some
workshops as if proposing, making the issue more “collegial”
than it has not been so punctual. We are all a little attentive to
the issue of food quality... no, not here. In another school yes...
because of the quality of the food, | remember that in (name the
school) they blocked the street and so on.” (Man, teacher of the
morning shift, 10 years in the municipal schools).

Also, some teachers expressed concern about the link between
the food offered by the school meals, the body and health. Some
recalled issues from their own biography, related to food at school.

Intersubjectivity when interacting with others in everyday life

The teachers recognize their daily lives and interactions within the
context of the school meals, along with the students, and other
stakeholders involved, such as the children’s family, the kitchen
staff, and stakeholders from the private company, the State, and
the school. (Other teaching peers who fulfil the same function,
directors, secretaries, etc.).

Different feelings emerged related to their experiences and
responsibility, be aware such as feeling “sorry” or “tired”. They
also manifest being conscious about the subject of the quality of
the food.

“At first it did score, but you also get tired because if you talk to an
adult, they are the parents, and you tell them. For example: | have
a child who is on a diet, and | get tired of telling the mother “Mom,
your child doesn’t eat, he doesn’t eat the diet”, so what happens if
the adult doesn’t understand...” (Man, teacher of the morning
shift, 10 years in the municipal schools).

Although feelings of doubt were also observed regarding the
foods offered and expressions of desire that something could
change were expressed, some emphasized that the situation of
low nutritional quality of foods may be related to costs.

On the other hand, they assume their responsibility for caring
for the students beyond the classroom during school mealtimes,
where the teacher perceives the nutritional needs of each student
in his or her care.

This was evident in their perspective, where they perceived two
different “worlds” among their students. One group relied on
school meals as a necessity, while the other ones consider this as
a part of the family dynamic.

“I think that, yes, because let’s suppose the most serious case
that the food is tasteless or whatever, there are families that it is

the only meal they receive in the day, as there is a great majority
that sends them having the resources at home, they send them
anyway. But | know that there are families that it is the only meal
they have during the day, so it seems to me that in that sense it
favours them, even if later we discuss whether it is tasty, whether
it has nutrients or not..” (Woman, teacher of the afternoon
and morning shifts, first year in municipal schools).

The principal negative experiences they have had around the school
meals, they were not only linked were linked to the aspects of
nutritional and organoleptic quality but also to the food waste
that is generated, mostly linked to preparations that they do not
like and therefore that are not consumed.

“There are foods that | really don’t know what they contain, | don’t
know the origin... because you don’t know what they are made of...
the beef in a baked “milanesa”, which used to come 2 times a
week or 3, comes once a month or every other month; then the
meat is supplanted by other products that we cannot deduce that
it is because it is a schnitzel made of soy and a mixture of other
products that | don’t know what it is...” (Woman, teacher of the
afternoon shift, 12 year in municipal schools).

As positive experiences stood out their visions as a teacher, person
and as generators of cultural capital, the promotion of different
aspects beyond the food itself, such socialization, creation of
habits, values and practices such as share, dialogue, learn, and
bonds of friendship between genders.

Expectations about the school feeding policy

When the informants were asked about what they would change
in the SFP their responses focused on related to the quality of
nutritional services. They based this argument on aspects such as:
the food is not tasty or pleasant, presence processed foods, a
lot of carbohydrates, poor cooking, little variety, few vegetables,
and/or lack of nutrients.

“... a little more salad, | think. Not so much potato, | think not.
Carrot... it has to do with the way they bring it, | don’t really know
how it is preserved, for example, they can make a tomato salad,
if they leave at 11 in the morning and arrive here at 12 noon or
they leave from where the they prepare it at 10 a.m., it will not
arrive in a good state, it also has to do with it and | understand
that, but perhaps they can vary in some other things...” (Woman,
morning shift teacher, 8 month within municipal schools).

However, some expectations related to how a comprehensive
learning space can be built in the school canteen were highlighted.
Some expectations emerged related to the willingness of teachers
to incorporate this topic into study hours and aspirations to be
able to generate a pedagogical project articulated. Some have
even remembered past projects related to these ideas.
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“No important changes, but observations that we can provide..
the possibility of adding the teachers in a pedagogical project
and joining the work of the canteens or articulating with the kiosk
that also works at the school.. all related to specific projects...”
(Woman, afternoon shift teacher, 12 years in municipal
schools).

‘ DISCUSSION

Main findings

The results obtained showed the teachers have a key role in SFP
context, showing future expectations related to improvements
and comprehensive visions. They showed experiences and
feelings directly related to this complex space and the
interactions that are generated.

As in this study, the literature indicates the benefits of the
SFP to multiple dimensions of well-being“>?. Although, to our
knowledge, there are few apparent studies in the Latin-American
Region and Argentina, that highlight these contributions in a
comprehensive approach.

Comparison with other studies

Regarding teacher’s participation practices, and like similar
previous study?®, this work revealed that participation in daily life,
is limited. For teachers to move beyond mere implementation
and become more engaged, it is essential for them to recognize
that the SFP’s contribution goes beyond the mere provision of
food.

As highlighted in this study and in a previous one?*, the SFP plays
a central role in providing access to food and helping the family
economy, especially for the most vulnerable children. There are
also precedents published in Brazil on the contribution of SFP
to food security?®?. However, the vulnerability and trajectory
of the children attending the canteen are experienced through
different emotions in the teachers. This may also have to do
with what the life situation of each teacher has been like during
their training and previous experiences.

Also, as evidenced in this research, there are barriers during
the implementation of school feeding policies, and even
more so from a healthy perspective?, linked mainly to the
characteristics of the menus provided, where teachers manifest
them as negative experiences.

Possibly the menus offered are extremely distant from the
tastes of the students, reinforced by preparations that are

not delicious or appetizing as the teachers expressed. That is,
relevant aspects within the act of eating, such as tastes and
habitus, have not been considered®.

Another aspect related to concerns about food quality in the
services was the inclusion of processed foods (such as processed
meats) in the menus which raised concerns among teachers.
The perception of low service quality is supported by recent
quantitative studies published in Brazil and Argentina?233031,

An important finding was the observed similarity between
teachers’ resistance to norms, their expectations, and the
perceived reality of their teaching experience.

The organization and implementation of school canteen and
therefore school feeding is defined by the government entity
and private capital company. Based on what was observed in this
work, it can be postulated that the school feeding is assumed
as a normalizing processes®>¥; where some resistance to the
norm was observed on the part of teachers, mainly at the time
of claiming nutritional improvements in the services provided.

Some teachers also expressed ideas related to the standardized
“menus” offered, and how these “changed over time”, the
game of replacements linked to lowering costs, monotonous
and always the “same”. That is, it consists of a normalized
environment “cheap food, standardized and delocalized
production and consumption”32 However, as observed in our
work, resistance, and opposition such as through the generation
of different practices and social and cultural capital around
school feeding promoted by teachers.

The tense situations that teachers face when students do
not accept certain foods, linked to negative emotions, also it
could be linked to “normalizing society”3#3 of diet within food
assistance programs, although this result should be explored in
depth in future studies.

Strengths and limitations

Among the limitations of this work, it should be noted that
the results cannot be generalized to a broader population or
to other important stakeholders, such school meals staff,
children, and their families. Additionally, the possibility of a
social complacency bias be ruled out. Nevertheless, in field of
food and nutritional policies, it is essential to expand critical-
reflective thinking and approach the core of phenomena that
arise in this context.

Due to time and feasibility constraints, interviews were
conducted both in person and by telephone. While the latter
could introduce potential information biases, it is worth noting
that initial contacts and first interactions with most interviewed
teachers were conducted in person. Moreover, the research
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team actively engaged in fieldwork within the schools and
classrooms from which teachers were initially selected, as part
of a broader research project?.

The results of this study can serve as a basis for future definitions
of school feeding policies that better reflect the needs and
realities of the community where they are implemented.

Further research is needed to explore the subjective aspects and
daily experiences in the school canteen from the perspective
of other stakeholders beyond teachers. Additionally, future
longitudinal studies could contribute to understanding how
these experiential processes evolve over time and assess the
impact of these initiatives from a participation approach.

‘ CONCLUSIONS

The study provides insights into the process of teachers'
involvement in the SFP based on their subjectivities. Teachers'
participation in this policy is limited, and they have little
influence over potential changes and improvements. In their
daily routines within the school canteen context, teachers
experience a range of positive and negative emotions, feelings,
and expectations, and they are deeply engaged with students’
lives. They express certain degree of resistance to existing
norms and expectations to improve this policy, particularly
in terms of enhancing nutritional contributions and adopting
more comprehensive approaches to school feeding.
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Introduccién: Este estudio explora los efectos toxicoldgicos de las nanoparticulas de plata (AgNPs) y
Aditivos alimentarios nanoparticulas de 6xido de hierro (Fe,0,NPs), que se utilizan como colorantes alimentarios (E-174 y E-172,
respectivamente), al entrar en contacto con un medio acuoso que simula matrices alimentarias. Para ello
se ha empleado el modelo biolégico in vivo Caenorhabditis elegans.

Estabilidad Metodologia: Se evalu6 el impacto de las NPs en pardmetros fisicoquimicos, como el tamafio de particula,
Nematodo el potencial zeta y la conductividad eléctrica. También se analizaron pardmetros biolégicos en C. elegans,
incluyendo letalidad, estrés oxidativo y apoptosis o muerte celular.

Resultados: El analisis fisicoquimico revelé cambios significativos en las propiedades de las NPs en
contacto con el medio acuoso. Las AgNPs mostraron una mayor estabilidad, asi como un aumento en
su solubilizacién. Las Fe,O,NPs mostraron una mayor toxicidad aguda en comparacién con las AgNPs,
exponiendo tasas de letalidad mads altas y mayor estrés oxidativo. El analisis de la apoptosis celular destacé
aln mas sus efectos téxicos.
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Conclusiones: Los resultados del estudio mostraron el papel critico de las caracteristicas fisicoquimicas de
las NPs y sus interacciones bioldgicas. Se demostré que las variaciones en la estabilidad de las NPs pueden
aumentar su potencial toxico cuando se utilizan como aditivos alimentarios. Los hallazgos requieren una
investigacién exhaustiva para comprender mejor el comportamiento de las NPs en las matrices alimentarias
y los riesgos para la salud asociados, garantizando asi la sequridad del consumidor.
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D ABSTRACT

Introduction: This study explores the toxicological effects of silver nanoparticles (AgNPs) and iron oxide
nanoparticles (FeZO3NPs), which are used as food colorants (E-174 and E-172, respectively), when they come
into contact with an aqueous medium that simulates food matrices. For this purpose, the in vivo biological
model Caenorhabditis elegans was used.

Methods: The impact of NPs was evaluated on physicochemical parameters, such as particle size, zeta
potential, and electrical conductivity. Biological parameters in C. elegans were also analyzed, including
lethality, oxidative stress, and apoptosis or cell death.

Results: Physicochemical analysis revealed significant changes in the properties of the NPs upon
contact with the aqueous medium. The AgNPs exhibited greater stability, as well as an increase in their
solubilization. Fe,0,NPs exhibited higher toxicity compared to AgNPs, showing higher lethality rates and
increased oxidative stress. The analysis of cell apoptosis further highlighted their toxic effects.
Conclusions: The results of the study demonstrated the critical role of the physicochemical characteristics
of NPs and their biological interactions. Variations in the stability of NPs can increase their toxic potential
when used as food additives. These findings require thorough investigation to better understand the
behaviour of NPs in food matrices and the associated health risks, thereby ensuring consumer safety.
Funding: Recovery, Transformation and Resilience Plan of the Valencian Community, through the
“Investigo Program” project. European project “NAMS4NANO: Integration of Results from New Approach
Methodologies in Chemical Risk Assessments: Case Studies Addressing Considerations at the Nanometric
Scale”, supported by the European Food Safety Agency (EFSA).

1. Este estudio muestra los efectos toxicoldgicos agudos de las AgNPs y Fe,O,NPs como
colorantes alimentarios, evaluando letalidad, estrés oxidativo y apoptosis en C. elegans,
destacando la importancia de evaluar su seguridad en matrices alimentarias..

2. Se observaron cambios fisicoquimicos significativos en las propiedades de las AgNPs y
Fe,O,NPs al entrar en contacto con medios acuosos, lo que influye en su estabilidad y
solubilizacion.

3. Las Fe,0,NPs mostraron mayor toxicidad aguda que las AgNPs, con mayor letalidad y estrés
oxidativo en C. elegans, sugiriendo posibles riesgos para la salud asociados a su uso como
aditivos alimentarios.

ll-. La estabilidad e interacciones de las nanoparticulas son clave para evaluar su toxicidad,
requiriendo mas investigacién sobre su comportamiento en matrices alimentarias y los
riesgos potenciales para la salud.

Furones S., Grau R., Barat J. M. & Verdu S. ¢Son seguros los colorantes alimenticios nanoparticulados? Uso del modelo
bioldgico in vivo Caenorhabditis elegans para evaluar su toxicidad aguda. Rev Esp Nutr Hum Diet. 2025; 29(1): 79-88.
doi: https://doi.org/10.14306/renhyd.29.1.2333
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INTRODUCCION

Los aditivos alimentarios son sustancias afiadidas para mejorar
la calidad, seguridad, vida Gtil o modificar caracteristicas como
color, sabor o textura. Entre ellos, los nanomateriales (NMs),
especialmente las nanoparticulas (NPs), son cada vez mas utilizados
en campos como la biomedicina, tecnologia de la informacion,
cosmética e industria alimentaria, gracias a sus propiedades
especificas como su pequefio tamafio, naturaleza quimica y gran
superficie de contacto. Las NPs, conocidas como nanoaditivos,
tienen aplicaciones en la industria alimentaria, ya sea como
ingredientes o en materiales de envasado. Se ha demostrado que
pueden mejorar la seguridad alimentaria al prolongar la vida util
de los productos®?*4,

Sin embargo, cuando las NPs se incorporan a matrices
alimentarias acuosas, sus propiedades pueden cambiar, afectando
su estabilidad y aumentando su potencial toxico, como el estrés
oxidativo y el dafio celular®®. Por ello, es fundamental estudiar
cdmo las matrices alimentarias influyen en su comportamiento,
especialmente para NPs autorizadas como aditivos alimentarios.
Entre ellos estdn el 6xido de hierro (Fe,0,, E172) y la plata (Ag,
E174), que son colorantes alimentarios autorizados en la Unién
Europea segln el Reglamento (CE) 1333/2008 sobre aditivos
alimentarios. El E174 se utiliza en la decoracién de confiteria,
chocolates y licores, mientras que el E172 se encuentra en
productos como pescado ahumado y crustdceos®. A pesar de su
aprobacion, la genotoxicidad y citotoxicidad de estos aditivos
se ha demostrado en diferentes estudios’?. En vista de estas
preocupaciones, la EFSA ha publicado dos opiniones cientificas
sefialando que la informacién disponible es insuficiente para
garantizar su seguridad, subrayando la necesidad de mds datos
sobre los riesgos potenciales de estos nanoaditivos'*2,

Uno de los modelos experimentales sugeridos para estudiar la
toxicidad aguda de las NPs es Caenorhabditis elegans, un nematodo
no pardsito ampliamente utilizado en bioensayos toxicolégicos.
Este organismo tiene caracteristicas ventajosas, como su facil
mantenimiento, ciclo de vida rapido (3 dias) y pequefio tamafio
(1 mm en su etapa adulta), lo que permite realizar experimentos
rdpidos con minimas muestrast®. Ademds, su transparencia facilita
el estudio de procesos celulares mediante colorantes bioquimicosy
proteinas fluorescentes®. Ademads, comparte funciones biolégicas
con los mamiferos, incluyendo genes y vias de sefializacién, lo
que lo convierte en un modelo Gtil para estudiar mecanismos
toxicolégicos que pueden extrapolarse a organismos superiores,
proporcionando un primer paso en la identificacién de peligros
toxicologicos®.

Este estudio tiene como objetivo especifico examinar los cambios en
las propiedades de las AgNPs y Fe,O,NPs durante su contacto con
medios acuosos. Dichos cambios pueden afectar significativamente
a su funcionalidad y seguridad, lo que potencialmente puede
resultar en efectos adversos para la salud. Para abordar esto, se
empled el modelo in vivo Caenorhabditis elegans para evaluar la

exposicién aguda en ambos tipos de NPs, centrdndose en varios
pardmetros bioldgicos del nematodo, incluida la letalidad, el estrés
oxidativo y la apoptosis o muerte celular.

METODOLOGIA
Preparacion de la dispersion de nanoparticulas

En este estudio se utilizaron AgNPs (Sigma Aldrich, St. Louis, EE. UU,,
nanopolvo, tamafio <100 nm, 99,5 % de trazas en base a metales,
referencia: 576832-5G) y Fe,O,NPs (Sigma Aldrich, St.Louis, EE. UU,,
nanopolvo, tamafio <50 nm, referencia: 544884-5G).

Ambas NPs se suspendieron en agua desionizada a
concentraciones de 12,5, 25y 50 pg/mL. Luego, fueron sometidas
a sonicacién en un bafo de ultrasonidos durante 2 minutos a
20°C para evitar la aglomeracién. Por Gltimo, las dispersiones
se almacenaron a 80°C para generar un proceso acelerado de
desestabilizacion, utilizando un bafio termostatico durante
diferentes tiempos de exposicién (0, 3, 6, 24, 72,192, 336 y 456
horas). Las dispersiones se sonicaron nuevamente, durante 2
minutos a 20°C, antes de testar sus caracteristicas fisicoquimicas
y toxicoldgicas a cada tiempo de exposicion.

Caracterizacion fisicoquimica de las nanoparticulas

Ambas NPs fueron caracterizadas midiendo sus principales
caracteristicas fisicoquimicas: tamafio de particula promedio,
potencial zeta y conductividad eléctrica. Estas caracteristicas
se estudiaron para obtener una mejor comprension del
comportamiento de las NPs durante el tiempo de exposicién. Para
mantener las mismas condiciones de la prueba, las dispersiones
de NPs prepararon en medio K+ (32 mM KCI, 51 mM NacCl),
manteniendo el pH en un rango de 6,0 a 6,5 (Sigma Aldrich, St.
Louis, EE. UU.). Este es el medio liquido estdndar de mantenimiento
para C. elegans, y también se utiliz6 en las pruebas toxicolégica.
Las tres mediciones fisicoquimicas se realizaron en un Zetasizer
Nano ZS (Malvern Instruments Ltd., Worcestershire, Reino Unido).
Los tamafios de las particulas se midieron mediante la técnica de
dispersién dindmica de luz (DLS) y los resultados se presentaron
como el tamafio promedio de las particulas, expresado en
nandémetros (nm), y se resumieron como medias.

Preparacion y mantenimiento de C.elegans

La cepa silvestre Bristol N2 de Caenorhabditis elegans fue utilizada
como organismo modelo. La poblacién de nematodos se mantuvo
en placas de agar con medio de crecimiento de nematodos (NGM),
sembradas con la cepa OP50 de Escherichia coli a 20°C, como
fuente de alimento para los nematodos. Antes de los ensayos,
las poblaciones de nematodos se sincronizaron para obtener
poblaciones de la misma edad adulta y reducir la variacién?®.
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Procedimiento de exposicion aguda

El efecto de la exposicién aguda a NPs en C. elegans se evalud
utilizando diferentes parametros biol6gicos. Las pruebas sellevaron
a cabo en medio K*, como medio liquido para el mantenimiento de
los nematodos. Los nematodos adultos sincronizados en la etapa
L4 fueron expuestos a las NPs siguiendo los tiempos de exposicién
acuosa y a tres concentraciones probadas (ver seccién 2.1). La
exposicion aguda fue de 24 horas en un incubador a 20°C. Después
de este tiempo, se realizaron evaluaciones toxicolégicas. También
se incluyeron controles negativos (C), que consistieron Gnicamente
en medio K* sin exposicién a NPs. Todos los grupos se probaron por
duplicado, y el nimero de nematodos vari6 segln el ensayo. Los
datos obtenidos se expresaron como medias.

Evaluaciones de toxicidad aguda utilizando C. elegans

Prueba de letalidad

La prueba de letalidad se realizd para determinar el efecto de las
NPs en la viabilidad de C. elegans. La prueba se llev6 a cabo con un
volumen final de 250 pL. La poblacién estudiada fue de alrededor
de 200 nematodos adultos. Tras la exposicion, el nimero de
nematodos vivos y muertos se conté visualmente usando una lupa
estereoscépica. Se consider6 que los nematodos estaban muertos
si no respondian cuando se les tocaba con una punta esterilizada?®.
Los resultados se expresaron como el porcentaje de nematodos
muertos sobre el nimero total de nematodos en cada tubo (tasa
de mortalidad), considerando las muestras de control.

Ensayo de ROS

El objetivo de este ensayo fue cuantificar las especies reactivas
de oxigeno (ROS) intracelulares generadas bajo estrés oxidativo
causado por la exposicién a NPs, midiendo la fluorescencia de los
nematodos con el tinte 2',7'-diclorofluorescina diacetato (HZDCF-
DA, 0,5 mM) (Fisher Scientific, Schwerte, Alemania). Se evaluaron
al menos 200 nematodos adultos sincronizados (L4). Tras la
exposicién a NPs, los nematodos se trataron con la solucién
de H,DCF-DA y se midié la fluorescencia a 490 nm (excitacién)
y 510-570 nm (emisién) usando un lector VANTAstar (BMG
Labtech, Ortenberg, Alemania). Los resultados se expresaron
como unidades de fluorescencia ROS (ROSFU), comparando las
muestras con los controles.

Andlisis de apoptosis en la linea germinal

La medicién de la apoptosis en la linea germinal se realizd
utilizando el protocolo descrito por Lant y Derry?”. En este método,
el dafio celular se midié analizando la intensidad de fluorescencia
mediante la tincién con naranja de acridina (AO, 1 mg/mL) (Sigma
Aldrich, St. Louis, EE. UU.). Tras la exposicion a NPs, los nematodos
fueron tratados con la soluciéon de AO durante 1 hora a temperatura
ambiente. Los pasos posteriores y la medida de la intensidad de

fluorescencia se llevaron a cabo de la misma manera que en el
ensayo de ROS. Los resultados se expresaron como unidades de
fluorescencia de AO (AOFU).

Analisis estadistico

Los resultados de la caracterizacién de las NPs y los datos
obtenidos de las pruebas de toxicidad aguda en C. elegans fueron
examinados mediante un estudio de varianza (ANOVA), empleando
un procedimiento de comparacion multiple para identificar
cudles medias eran significativamente diferentes con un nivel
de significancia del 95 %. En aquellos casos en los que el efecto
fue significativo (valor de P < 0,05), las medias se compararon
utilizando el procedimiento de la diferencia minima significativa
(LSD) de Fisher.

RESULTADOS
Caracterizacion fisicoquimica de las nanoparticulas

Tamafio promedio de particula

En este estudio, ambas NPs mostraron disminuciones en los
tamafios promedio durante la exposicién térmica hasta 6 horas,
siendo mas notables en Fe,0,NPs, debido a la solubilizacién de
particulas, ocurriendo mas rdpido para las pequefias. Alas 6 horas,
la sobresaturacién critica indujo nucleacién, incrementando el
tamafo promedio total.

A medida que el tiempo de exposicién aumentd, el tamafio
promedio de particulas disminuyé por solubilizacién, aumentando
la energia libre superficial y las fuerzas de cohesién, lo que
facilité la coalescencia con los ndcleos e incrementé el tamafio
total'®1%, La mayoria de las particulas mds pequefias sufrieron este
proceso, mientras que una minoria persistié en solubilizarse sin
coalescencia. Mientras que en las AgNPs mds concentradas (50
Hg/mL) el tamafio promedio aumenté mds que en las diluidas
(12,5y 25 pg/mL), ocurrié lo contrario con las Fe,O,NPs.

Potencial zeta

El potencial zeta es una propiedad fisica que indica la carga
superficial neta de las NPs, afectando la fuerza repulsiva entre las
particulas y, por lo tanto, su tendencia a aglomerarse o nuclearse.
Los criterios de estabilidad de las NPs se evaltan considerando
valores de potencial zeta dentro del rango de mas de +30 mV a
menos de -30 mV®. Los valores de zeta potencial de las AgNPs
no tratadas térmicamente fueron de -25,6 + 0,47 mV, -26,89 +
0,47 mVy-27,71 + 0,47 mV para las concentraciones de 12,5, 25
y 50 pg/mL, respectivamente. Estos valores indican una fuerte
carga superficial, relacionada con la alta concentracién de Agt,
generando fuerzas repulsivas que previenen la aglomeracion y
garantizan la estabilidad de la dispersién.
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Figura 1. Evolucién del tamafio de particula promedio, potencial zeta y conductividad eléctrica de AgNPs durante la exposicién térmica.
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Resultados expresados como medias con barras de desviacion estandar. p < 0,05 indica diferencias significativas.

En el caso de las Fe,O,NPs no tratadas térmicamente, los valores
de zeta potencial fueron menores: -13,29 + 0,46 mV, -12,18 + 0,46
mV y -10,09 £ 0,46 mV en concentraciones de 12,5, 25y 50 ug/
mL, respectivamente, sugiriendo una mayor inestabilidad por la
menor concentracién de Fe*, lo que resulté en repulsién mds débil
y mayor aglomeracién de las NPs.

Conductividad eléctrica

La conductividad eléctrica de las dispersiones de NPs refleja su
capacidad para conducir corriente, influenciada por el tamafo,
forma, superficie y iones de las particulas, lo cual puede afectar
a su aglomeracién.

La conductividad de ambas NPs aumenté hasta las 6 horas de
exposicion, debido a la disolucién de particulas y reduccién del
tamafo promedio, resultando en una mayor energia libre de
superficie. El aumento en la concentracién de Ag* y Fe® facilitd
un flujo de corriente eficiente. Tras la nucleacién a las 6 horas,
los tamafos de los nucleos aumentaron y la concentracion de
iones disminuyd, estableciendo barreras para el flujo de corriente

eléctrica. A lo largo del tiempo de exposicién, a pesar de una
concentracién constante de iones, el tamafo promedio de las
particulas crecié, reduciendo adin mds la conductividad.

Evaluaciones toxicolégicas usando C.elegans

Ensayo de letalidad

El efecto de la exposicion aguda a AgNPs y Fe,O,NPs en la
mortalidad de C. elegans se ilustra en las Figuras 3a y 4a, donde
se observa que las tres concentraciones provocaron un aumento
significativo en las tasas de mortalidad a medida que se
prolongé el tiempo de exposicién a ambas NPs. Estas tendencias
sugieren que la solubilizacién de ambas NPs, antes y después
de la nucleacién, afectd significativamente la mortalidad de los
nematodos. A pesar de la solubilizacién mas lenta después de la
nucleacidn, las particulas que no sufrieron coalescencia redujeron
progresivamente su tamafio y se solubilizaron, lo que llevé a su
ingestién por parte de C. elegans y resultd ser mas perjudicial en
términos de mortalidad.
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Figura 2. Evolucién del tamafo de particula promedio, potencial zeta y conductividad eléctrica de Fe203NPs durante la exposicién

térmica.
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Resultados expresados como medias con barras de desviacion estandar. p < 0,05 indica diferencias significativas.

EnelcasodelasFe,0,NPs, la concentracion deiones Fe* endispersion,
tras la nucleacion, fue mas alta que la de las AgNPs. Esto sugiere
una correlacion con la toxicidad aguda aumentada, especialmente a
medida que se extendia el tiempo de exposicion térmica, lo que llevé a
una mayor tasa de mortalidad de los nematodos.

Ensayo de ROS

La exposiciéon aguda a AgNPs mostré un efecto significativo en
funcién del tiempo de exposicién y la concentracion de particulas,
mientras que este efecto no se observo en las Fe,O,NPs, como se
puede ver en las Figuras 3b y 4b, respectivamente. Inicialmente,
las Fe,O,NPs no tratadas térmicamente produjeron mas ROS que
las AgNPs, pero tras 72 horas en medios acuosos, su produccién
se estabilizd. Aunque las AgNPs generaron altas cantidades de
ROS, su toxicidad aguda no alcanzd los niveles de las Fe,O,NPs,

posiblemente debido a la mayor concentracién de iones Fe3*.
Factores como el tamafo de las particulas y el estado de
aglomeracién también influyen en la toxicidad aguda.

Andlisis de apoptosis en linea germinal

Lasfiguras 3cy 4c muestran el impacto de las AgNPs y las Fe,O,NPs
en la muerte celular de C. elegans, respectivamente. La exposicion
aguda a AgNPs mostr6 un efecto significativo relacionado con el
tiempo de exposicién y la concentracion de NPs, especialmente a
50 pg/mL. Por otro lado, la exposicién de Fe,0,NPs también tuvo
un efecto significativo, pero los tiempos de exposicion superiores a
6 horas no aumentaron la muerte celular. En general, la toxicidad
aguda de ambas NPs fue similar, aunque las Fe,0,NPs provocaron
mds muerte celular que las AgNPs antes de la nucleacion, lo que
indica que son mas perjudiciales debido a su composicién quimica.
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Figura 3. Evolucion de la toxicidad aguda de AgNPs en C. elegans durante la exposicion térmica: letalidad, dafio por estrés oxidativo y dafio
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Resultados expresados como medias con barras de desviacién estandar. p < 0,05 indica diferencias significativas.

DISCUSION

Ambas NPs experimentaron cambios significativos en tamario,
estabilidad y carga superficial, afectando a pardametros que
se relacionan con la toxicidad. Los resultados fisicoquimicos
observados siguen el mecanismo de LaMer, que explica cémo
la concentraciéon de monémeros en solucién provoca una
nucleacién explosiva cuando se supera la sobresaturacion critica?.
Posteriormente, las particulas crecen a través de la maduracion de
Ostwald, donde los nucleos sufren coalescencia con particulas mds
pequefias® Zhang et al.2 reportaron un patrén similar en AgNPs,
con una reduccién inicial del tamafio por solubilizacién, sequido de
un aumento debido a la nucleacién. Ademas, las concentraciones
de las NPs influyen en la disolucién y coalescencia?.

El potencial zetade las AgNPs mostré una fuerte carga superficial
que previno la aglomeracién?. Sin embargo, con la exposicion
térmica se disminuy6 la carga superficial, desestabilizando las
NPs?. Las Fe,0O,NPs eran inicialmente mas inestables, pero se
estabilizaron tras la nucleacién debido a la alta concentracion
de Fe*?,

Los resultados toxicolégicos mostraron, que la toxicidad aguda
de las AgNPs en C. elegans esta relacionada con el tamafio y la
solubilidad de las particulas, siendo las de menor tamafio mas
toxicas®®. Rossbach et al.?® destacaron que la composicién quimica
y la concentracién de iones también influyen en la toxicidad. El
ensayo de ROS llevado a cabo por Luo et al.*° revel6 una toxicidad
dosis-dependiente para las AgNPs, con una mayor generacién de
ROS. En general, la toxicidad aguda de ambas NPs fue similar,
aunque las Fe,O,NPs resultaron mds perjudiciales antes de la
nucleacién, debido a su composicién quimica®.

CONCLUSIONES

Este estudio destaca el uso eficaz de C. elegans como modelo para
evaluar la toxicidad aguda de NPs en un corto tiempo. Aunque los
niveles de exposicién humana de las NPs a través de alimentos son
considerablemente mas bajos, C. elegans proporciona una valiosa
herramienta inicial para la investigacion. Uno de los objetivos clave
fue sentar las bases para comprender los efectos de las AgNPs y
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Figura 4. Evolucion de la toxicidad aguda de Fe203NPs en C. elegans durante la exposicidn térmica: letalidad, dafio por estrés oxidativo

y dafio celular a diferentes concentraciones.
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Resultados expresados como medias con barras de desviacién estandar. p < 0,05 indica diferencias significativas.

Fe,O,NPs en un modelo biolégico, lo cual es un paso crucial hacia
la evaluacién de su seguridad.

Dada la falta de informacion bioldgica y toxicolégica sobre las NPs,
especialmente E172 y E174 utilizadas como aditivos alimentarios,
es urgente que la EFSA y la comunidad cientifica amplien las
investigaciones sobre los riesgos potenciales de estos compuestos.
Futuras investigaciones deberdn enfocarse en pruebas en matrices
acuosas con diferentes niveles de pH para simular mejor las
condiciones alimentarias reales. Ademds, la incorporacién de
técnicas avanzadas como SEM, TEM, XRD y EDS permitird un analisis
detallado de la morfologia, estructura y composicién de las NPs.
Paralelamente, se necesitan mds estudios de toxicidad en C. elegans,
que incluyan ensayos de funciones corporales e intestinales, junto
con evaluaciones a largo plazo para entender mejor los riesgos
asociados con la exposicién continua a NPs en alimentos.
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