
Nutrición
Hospitalaria

ISSN (electrónico): 1699-5198 - ISSN (papel): 0212-1611 - CODEN NUHOEQ  S.V.R. 318

©Copyright 2024 SENPE y ©Arán Ediciones S.L. Este es un artículo Open Access bajo la licencia CC BY-NC-SA (http://creativecommons.org/licenses/by-nc-sa/4.0/).

Impact of memory bias in the dietary estimation of older adults measured through a 
food frequency questionnaire and weighed food records – A cross-sectional study in 
older adults and primary caregivers 
Impacto del sesgo de memoria en la estimación dietética de adultos mayores medido a través  
de un cuestionario de frecuencia de alimentos y registros de pesos de alimentos: estudio 
transversal en adultos mayores y cuidadores principales

Marcos Galván1, Laura Ivonne Arellano-Martínez2, Ivonne Ramírez-Silva3, Celina Ramírez-Ramírez1, Guadalupe López-Rodríguez1, Nely 
Isabel Cruz-Serrano4, Vidalma del Rosario Bezares-Sarmiento4, María Elena Rivera-Madrigal5

1Academic Group of Nutritional Epidemiology. Facultad de Ciencias de la Salud. Universidad Autónoma del Estado de Hidalgo. Pachuca, Hidalgo. Mexico. 2Master's 
Program in Clinical Nutrition. Facultad de Ciencias de la Salud. Universidad Autónoma del Estado de Hidalgo. Pachuca, Hidalgo. Mexico. 3Center for Nutrition and Health 
Research. Instituto Nacional de Salud Pública. Cuernavaca, Morelos. Mexico. 4Lifestyle Research Group. Facultad de Ciencias de la Nutrición y Alimentos. Universidad de 
Ciencias y Artes de Chiapas. Tuxtla, Chiapas. México. 5Faculty de Ciencias de la Salud. Universidad Autónoma de Tlaxcala. Tlaxcala, Tlaxcala. Mexico

Funding: this research did not receive any specific grant from funding agencies in the public, commercial, 
or not-for-profit sectors.

Acknowledgments: in this research, Fellows of the Youth Building the Future program (Mexico, 2020-2021), 
nutritionists from the Universidad de Ciencias y Artes de Chiapas, Universidad Autónoma de Tlaxcala, and 
Universidad Autónoma del Estado de Hidalgo participated. The forth author had a national postgraduate 
scholarship (No. 1034686) from the National Council of Science and Technology (CONACyT) of Mexico.

Conflicts of interest: the authors declare no conflicts of interest. 

Artificial intelligence: the authors declare not to have used artificial intelligence (AI) or any AI-assisted 
technologies in the elaboration of the article.

Galván M, Arellano-Martínez LI, Ramírez-Silva I, Ramírez-Ramírez C, López-Rodríguez G, Cruz-Serrano NI, 
del Rosario Bezares-Sarmiento V, Rivera-Madrigal ME. Impact of memory bias in the dietary estimation of 
older adults measured through a food frequency questionnaire and weighed food records — A cross-
sectional study in older adults and primary caregivers. Nutr Hosp 2024;41(3):574-584       
DOI: http://dx.doi.org/10.20960/nh.04858

Received: 15/07/2023  •  Accepted: 18/02/2024

Correspondence: 
Marcos Galván. Academic Group of Nutritional 
Epidemiology. Facultad de Ciencias de la Salud. 
Universidad Autónoma del Estado de Hidalgo. Ex-
Hacienda la Concepción, s/n. 42160 Pachuca, Hidalgo. 
Mexico 
e-mail: marcos_galvan3112@uaeh.edu.mx

Trabajo Original Paciente anciano

Abstract 
Introduction: changes in cognitive performance and memory of older adults (OA) can interfere in their reporting their diet. 

Objective: to evaluate the impact of memory bias in dietary estimation between OA and their primary caregivers (PC) through the food frequency 
questionnaire (FFQ) for Mexican OA and weighed food records (WFR). 

Methods: the present analysis uses the estimated dietary information based on the response provided by 51 older adults (OA) and their primary 
caregivers (PC) from the validation study of the FFQ for Mexicans OA was conducted during lockdowns for COVID-19. The personnel who applied 
FFQ and WFR were trained with standardized instruments and procedures. The Wilcoxon test was used to compare the intake per day of the 
foods and food groups, the Spearman correlation coefficient was used to evaluate the grams of intake per day of the food groups, and   kappa 
coefficient was used to compare the level of food items and food groups between OA and PC.

Results: in 11 of 14 food groups, no significant differences were observed between the amounts of intake reported by OA and PC. In the groups 
of dairy products, fruits, vegetables, and legumes, moderate agreement was observed (κ = 0.63 to 0.79), and in the rest of the groups was 
strong to perfect (κ ≥ 0.80). Correlation of the amount of intake between OA and PC was high in all food groups (r ≥ 0.87). 

Conclusion: the high correlation and high agreement between the amounts and frequencies of the food groups consumed as reported by the 
older adults and primary caregivers indicate that the information from both respondents is reliable.

Keywords: 

Memory. Food frequency 
questionnaire. Diet records. 
Caregivers. Older adults.
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Resumen
Introducción: los cambios cognitivos y la memoria que presentan los adultos mayores (AM) pueden interferir al momento de reportar los 
alimentos de su dieta.

Objetivo: evaluar el impacto del sesgo de memoria en la estimación de la dieta entre AM y sus cuidadores principales (CP) a través del cues-
tionario de frecuencia de alimentos (CFA) para AM mexicanos y el registro de peso de alimentos (RPA).

Métodos: el presente análisis utiliza la información dietética estimada con base en la respuesta proporcionada por 51 adultos mayores (AM) y 
sus cuidadores principales (CP) del estudio de validación del CFA para AM mexicanos que se realizó durante el confinamiento por COVID-19. El 
personal que aplicó CFA y RPA fue capacitado con instrumentos y procedimientos estandarizados. Se utilizó prueba de Wilcoxon para comparar 
la ingesta por día de los alimentos y grupos de alimentos, el coeficiente de correlación de Spearman para evaluar los gramos de ingesta por día 
de los grupos de alimentos y el coeficiente kappa para comparar el nivel de alimentos y grupos de alimentos entre AM y CP.

Resultados: en 11 de 14 grupos de alimentos no se observaron diferencias significativas entre las cantidades de ingesta reportadas por AM 
y CP. En los grupos de lácteos, frutas, verduras y legumbres se observó concordancia moderada (κ = 0,63 a 0,79), y en el resto de los grupos 
fue de fuerte a perfecta (κ ≥ 0,80). La correlación de la cantidad de ingesta entre AM y CP fue alta en todos los grupos de alimentos (r ≥ 0,87).

Conclusión: La alta correlación y la alta concordancia entre las cantidades y frecuencias de los grupos de alimentos consumidos según lo 
informado por los adultos mayores y los cuidadores principales indican que la información de ambos encuestados es confiable.

Palabras clave: 

Memoria. Cuestionario de 
frecuencia de alimentos. 
Registros de dieta. 
Cuidadores. Adultos 
mayores.

INTRODUCTION

The correct measurement of dietary intake in older adults (OA) 
is important to evaluate and identify unhealthy or risky eating 
patterns, monitor compliance with dietary recommendations, and 
promote health (1). In Mexico, all people older than 60 years are 
considered OA; this stage of life is characterized by changes in 
cognitive performance and long-term memory (2,3). Therefore, 
when evaluating diet in this age group, measures should be tak-
en to reduce measurement errors. Accuracy in the evaluation of 
diet can be hampered by sociodemographic factors such as age, 
sex, culture, education, income, family environment, and deterio-
ration in cognitive function and memory. The latter can affect the 
awareness of consumption and interfere with the understanding 
of the breakdown of ingredients, describing and reporting meals, 
recalling portion sizes, and knowledge of the foods and bever-
ages consumed (4-6). There is limited research on the impact 
of cognitive function on the integrity of dietary data reported by 
OA (7).

One kind of instrument that has been most used to evaluate diet 
in different populations is FFQ. Lately, short-term questionnaires 
have begun to be used more, which are designed to evaluate the 
usual diet by asking about the frequency with which certain foods 
are consumed during a reference period (8). Compared to other 
methods of dietary evaluation, they are easy to administer, have 
a relatively low cost, can establish an association between diet 
and disease, and can be used to identify eating patterns related 
to inadequate consumption of specific nutrients (9-11). However, 
the lack of response can affect certain foods differently. For ex-
ample, foods can be omitted because they were not consumed 
or because of difficulty remembering the frequency or amount 
consumed (12). Thus, the accuracy of the information collected 
can be substantially lowered. 

The above problem has been little investigated in the of OA 
population of Mexico and Latin America (8,13,14). Therefore, the 
objective of the present study was to evaluated the impact of 
memory bias in dietary estimation between OA and their primary 
caregivers (PC) through the food frequency questionnaire (FFQ) 
for Mexican OA and weighed food records (WFRs).

METHODS

STUDY DESIGN

The information on the diet of older adults derived from the 
validation study of the Food Frequency Questionnaire for Mex-
ican Older Adults was analyzed. The present analysis uses the 
estimated dietary information based on the response provided by 
the older adults (OA) and the primary caregivers (PC).

PARTICIPANTS

The original study on the validation of FFQ for Mexican OA 
was conducted during lockdowns for COVID-19, for which the 
OA who lived in the same house with students of university Nu-
trition programs were invited to participate through a video in 
the states of Hidalgo, Chiapas, and Tlaxcala, Mexico. To be eli-
gible for the study, the OA had to be 60 years or older, have an 
oral diet, have no diagnosis of dementia, and have independent 
ambulation, and the PC had to be of legal age, live in the same 
house as the OA, and be responsible for feeding the OA. The 
sample size needed to detect a correlation equal to r = 0.46 of 
the total energy consumption between the OA and PC, with an 
alpha level of 0.05 and power of 0.90, was 50 participants. No 
restriction on the sexes was set.

PROCEDURE AND MEASURES

Food frequency questionnaire (FFQ) for 
Mexican older adults 

FFQ is a semiquantitative questionnaire that consists of 194 
food and beverage items to assess the current diet of OA. It was 
designed to resemble the FFQ developed for Mexico’s Nation-
al Health and Nutrition Surveys 2012 and 2016 (15,16). FFQ 
consists of 14 food groups: dairy products, fruits, vegetables, 
fast food, meats, sausages and eggs, fish, legumes, cereals and 
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tubers, corn products, beverages, snacks, sweets and desserts, 
and soups, creams and pastes, miscellaneous, and tortillas. It 
evaluates the number of times the respondent has consumed 
each food category in the last 7 days, which ranges from never to 
six times a day. The portion sizes of the foods come in predefined 
categories. The list of foods included in the questionnaire and 
the sizes of the standard portions were estimated from analyses 
performed on the foods most consumed in older adults from 24-
hour recall national surveys conducted in 2012 and 2016.

The personnel who applied FFQ were trained virtually for  
40 hours in theoretical-practical workshops, with standardized 
instruments and procedures. Two FFQ were delivered on paper to 
perform the recording, as well as a digital version with macros in 
Microsoft Excel, identical to the printed version of FFQ, to record 
the data. It was applied during the period from November 2020 
to July 2021 in the homes of the OA and PC. The evaluators 
asked the study subjects to remember all the foods and their por-
tion sizes consumed in the 7 days before the interview. Subjects 
who reported not having consumed the standard serving size 
were asked to select an alternative serving size, ranging from 
“very small” to “extra-large”. They were then asked to specify 
the number of days and the number of times per day that they 
consumed the food during the 7 days before the interview.

Weighed food records (WFR)

The weight or volume of food and beverages ingested over 
7 continuous days of the week was recorded directly. To do 
this, it was necessary to weigh and measure all the foods that the 
older adult was served, and then the leftovers were weighed 
to obtain the total grams of the food consumed by difference. 
The personnel were trained to collect the information in a for-
mat designed for this study to make sure they used the scale 
correctly to weigh the foods and beverages.

Sociodemographic characteristics

The sociodemographic characteristics (age, sex, marital sta-
tus, level of schooling, health perception, number of diseases, 
and number of medications taken) were gathered through an 
online electronic questionnaire, which was administered by the 
staff before applying FFQ.

STUDY VARIABLES

Food consumption

A result of no food consumption was recorded when the re-
spondent chose the frequency category called “Never (code 01) 
for the different items.” The corresponding result was recorded if 
food consumption was reported in the frequency category from  
1 time (code 02) to > 6 times per day (code 09).

Amount of food consumed 

From the FFQ responses, the amount of each food and drink 
consumed was calculated by multiplying the number of days, the 
number of times per day, the serving size in grams (g) or milliliters 
(ml), and the number of servings consumed in each meal. The total 
grams and milliliters were divided by 7 days to obtain the daily 
intake, and these totals were added to the appropriate food groups.

For the questionnaire on weights and measures, the amount of 
food consumed per day was estimated, yielding the total amount 
served minus the amount leftover, giving the total amount of food 
or drink consumed. The grams consumed per day were added 
and divided by 7 to obtain the average daily intake. As for FFQ, 
these data were summed for each corresponding food group.

Percentage contribution of each food group

The percentages represented by the 14 food groups were cat-
egorized and calculated according to FFQ answered by the OA 
and PC. First the percentage contributions, including that of the 
beverage group, were calculated, and then the beverage group 
was discarded to compare the distribution of the food groups.

STATISTICAL ANALYSIS

Measures of central tendency and dispersion were estimated 
for continuous variables, as were frequencies and percentages 
for categorical variables, to describe the sociodemographic and 
health characteristics of all participants. To compare the dietary 
intake of each food and of the main food groups of FFQ between 
that reported by the OA and that reported by the PC, the medians 
and interquartile ranges (25th to 75th percentile) were estimat-
ed. The Wilcoxon test of paired samples was used to compare 
the intake per day of the foods and food groups reported by the 
OA and PC. To analyze the differences between consumers and 
non-consumers of each food group and the differences between 
sociodemographic groups, the chi-square test was applied.

To evaluate the grams of intake per day of the food groups 
between that reported by the OA and PC, Spearman correlation 
coefficients were calculated. Concordance tests were performed 
between the report on the consumption or not of the food given 
by the OA and PC, using the kappa coefficient at the level of food 
items and food groups. To evaluate the agreement on dietary 
intake in grams at the food item level and by food group, the 
subjects were classified into tertiles of consumption per day. The 
degree of agreement with respect to dietary intake was calcu-
lated by examining the proportion of subjects who fell into the 
same tertile or an adjacent tertile as that defined by the reference 
method (weights and measures) when they were classified by the 
OA or PC. The FFQ consumption estimated by the OA was com-
pared with the consumption reported in weights and measures 
by the OA using the kappa coefficient. All statistical analyses 
were performed with the statistical software STATA version 14.0.
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RESEARCH ETHICS AND PATIENT CONSENT

The original validation study of FFQ for Mexican OA was con-
ducted according to the guidelines of the Declaration of Helsinki, 
and written informed consent was obtained from the participants. 
The project was approved by the Ethics Committee of the Auton-
omous University of the State of Hidalgo of the Institute of Health 
Sciences, which reviewed and approved the informed consent 
forms and the study protocol with number 2020-17.

RESULTS

The validation study was conducted in 51 older adults; 57 % 
were women, and 43 % were men. The average age of the OA 
was 70.4 ± 10.2 years; the average age of the PC was 29.8 ± 
10.2. Fifty-five percent of the OA reported being married, 39.2 % 
reported having a primary education level, and the rest reported 
a higher level. Fifty-one percent perceived their state of health 
as normal, 54.9 % reported taking at least one medication, and 
45.1  % had more than three diseases diagnosed by a doctor 
(Table I).

CONCORDANCE OF FOOD CONSUMPTION 
BETWEEN THE OA AND PC BY FFQ

The concordance value of the consumption of food groups re-
ported by the OA and PC was almost perfect or strong (> 0.90) in 
fast food, meats, sausages and eggs, fish, corn products, bever-
ages, snacks, sweets and desserts, soups, creams, pastas, and 
miscellaneous. Moderate agreement (0.64 to 0.79) was found for 
dairy products, fruits, vegetables, legumes, cereals and tubers, and 
tortillas. In all food groups, the percentage of agreement ranged 
from 92 % to 100 % (Table II). The previous concordances were 
corroborated with the analysis performed by item of each food  
(n = 178), 90 % of which presented an almost perfect or strong 
agreement; 7.3 % (n = 13 foods) showed a moderate agreement of 
0.60-0.79 (items such as pastry, amaranth, rice, natural fruit water 
without sugar, fresh chilies, green tomato and tomato, strawberries 
with sugar or bananas with cream, baked toast without anything, 
sweets without sugar or light, cajeta, walnuts or almonds, and pop-
corn); 0.6 % (n = 1 food, animal butter) had a weak agreement 
of 0.40-0.59; and 1.7 % (n = 3 foods) no agreement of 0-0.20 
(paste, empanada, or sweet vol-au-vent; vegetable juice; and fried 
foods) (Supplementary material: https://www.nutricionhospitalaria.
org/anexos/04858-01.pdf).

CONCORDANCE OF FOOD CONSUMPTION 
BETWEEN OA AND PC BY FFQ AND WFR

The level of agreement of the consumption of food groups 
reported by the OA in FFQ compared to what they reported in 
the WFR was almost perfect or strong (> 0.94) for meats, sau-

Table I. Sociodemographic 
characteristics of the study population

Variable Value

Sex of older adult (OA), n (%)
  Male
  Female

22 (43.0)
29 (57.0)

Sex of primary caregiver (PC), n (%)
  Male
  Female

9 (18.0)
42 (82.0)

Age
  PC (¯x ± DE)
  OA (¯x± DE)

29.8 ± 10.2
70.4 ± 10.2

Marital status of OA, n (%)
  Single
  Married
  Widowed
  Divorced

5 (9.8)
28 (54.9)
10 (19.6)
8 (15.7)

Level of schooling of OA, n (%)
  None
  Primary
  Secondary
  Baccalaureate
  Bachelor

8 (15.7)
20 (39.2)
8 (15.7)
3 (5.9)

12 (23.5)

Health perception of OA, n (%)
  Good
  Bad
  Normal

23 (45.1)
2 (3.9)

26 (51.0)

Frequency of OA diseases, n (%)
  1-2
  > 3
  No

16 (31.4)
23 (45.1)
12 (23.5)

Frequency of use of OA medications, n (%)
  1-2
  > 3
  No

16 (31.4)
12 (23.5)
23 (45.1)

sages and eggs, cereals and tuber vegetables, beverages, and 
tortillas. A moderate agreement (0.63 to 0.67) was observed 
for dairy and fish. Weak agreement (0.40 to 0.46) was found for 
fruits, vegetables, fast food, corn products, beverages, snacks, 
sweets and desserts, soups, creams, and pastas; and there 
was a minimum level of agreement (22 to 26) for maize and 
legume products. The level of agreement between what the PC 
reported on FFQ and on the WFR was almost perfect or strong 
(> 0.94) for dairy products, meats, sausages and eggs, cereals 
and tubers, beverages, and tortillas; it was moderate (0.63 to 
0.67) for vegetables and fish; it was weak (0.40 to 0.46) for 
fast food, snacks, sweets and desserts, soups, creams, and 
pastas; and there was minimum agreement (22 to 26) for fruits, 
corn products, and legumes (Table III).
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CORRELATION OF THE AMOUNT OF FOOD 
INTAKE BETWEEN THE OA AND PC IN FFQ

Table IV shows the median and interquartile range of the intake in 
grams per day of food groups by the OA and PC in FFQ. The OA re-
ported higher dairy intake (229.6 g) than the PC (142.2 g) (p < 0.003), 
as well as in the group of snacks, sweets, and desserts, with 53.8 
g reported by OA compared to 50.6 g reported by PC (p < 0.04). 
The correlation coefficients of consumption in grams by food group 
between the OA and PC ranged from 0.87 for meats, sausages, and 
eggs to 0.98 for fruits, snacks, sweets and desserts, soups, creams, 
and pastas. In general, the correlations for all food groups were con-
sidered high (Table IV). In the vegetable group, the OA reported a 
lower consumption (119.5 g) than the PC (124.6 g) (p < 0.13). For 
the other 11 groups, no significant differences were observed be-
tween the consumption reported by the OA and PC. Only in 1.1 %  
(n = 2 foods) of the 178 foods was there a significant difference in the 
median consumption reported by the OA compared to the PC, which 
were the items added onion and fresh cheese (Supplementary materi-
al: https://www.nutricionhospitalaria.org/anexos/04858-01.pdf).

CONCORDANCE OF FOOD INTAKE BETWEEN 
THE OA AND PC IN FFQ

To evaluate the concordance of food intake between the 
OA and PC with FFQ, a cross-classification analysis was per-
formed. We defined that a subject was correctly classified if 
their intake per day was in the same tertile or in an adjacent 
tertile. The concordance of consumption between what was 
reported by the OA and PC, estimated at the level of food 
groups in tertile 1, varied from 78.9 % (soups, creams, and 
pastas) to 100 % (fast food, meats, sausages and eggs, fish, 
and miscellaneous), with a discrepancy of less than 18 %. In 
tertile 2, the agreement ranged from 75 % (fish) to 100 % 
(fast food, corn products, miscellaneous, and tortillas), and 
the disagreement was less than 25 %. In tertile 3, the agree-
ment between the subjects was the best classified, ranging 
from 97.9 % (vegetables) to 100 % (dairy, fruits, fast food, 
meats, sausages and eggs, fish, legumes, snacks, sweets, 
desserts, miscellaneous, and tortillas), with a discrepancy of 
less than 7 % (Table V).

Table II. Concordance of the consumption of food groups reported by older adults (OA) and 
primary caregivers (PC) with food frequency questionnaire (FFQ) for Mexican older adults 

Food groups
Older adult

n = 51
If consumed (%)

Primary caregiver
n = 51

If consumed (%)
% agreement κκ

Level of 
agreement

Dairy 88.2 94.1 94.1 0.638 Moderate

Fruits 94.1 96.1 98.0 0.790 Moderate

Vegetables 94.1 96.1 98.0 0.790 Moderate

Fast food 45.0 45.0 96.1 0.920 Almost perfect

Meats, sausages and eggs 100.0 100.0 100.0 1.000 Almost perfect

Fish 32.3 37.2 98.0 0.957 Almost perfect

Legumes 82.3 84.3 94.1 0.788 Moderate

Cereals and tubers 98.0 100.0 98.0 0.790 Moderate

Corn products 82.3 84.3 98.0 0.929 Almost perfect

Beverages 98.0 98.0 100.0 1.000 Almost perfect

Snacks, sweets and desserts 66.7 70.6 96.0 0.909 Strong

Soups, creams and pastas 66.7 66.7 100.0 1.000 Almost perfect

Miscellaneous 43.1 50.9 92.2 0.843 Strong

Tortillas 100.0 98.0 98.0 0.790 Moderate

% agreement: number of participants who give the same response to FFQ-OA and FFQ-PC / total number of participants. κ: kappa coefficient.
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Table IV. Correlation of the amount of food group intake per day as reported by the older 
adult and the primary caregiver on FFQ

Food groups
Older adult

n = 51
M (p25, p75)

Primary caregiver
n = 51

M (p25, p75)
p-value Correlationa

Dairy 229.6 (35.3, 584.6) 142.2 (38.9, 333.9) 0.003* 0.94

Fruits 217.9 (62.9, 401.5) 211.5 (63.6, 390.4) 0.090 0.98

Vegetables 119.5 (54.3, 266.2) 124.6 (73.6, 243.1) 0.013* 0.91

Fast food 27.4 (14.1, 39.4) 31.4 (14.1, 39.4) 0.317 0.94

Meats, sausages and eggs 171.3 (96.4, 254.7) 196.7 (106.6, 264.9) 0.062 0.87

Fish 16.4 (10.0, 38.6) 12.8 (10, 38.6) 0.317 0.97

Legumes 67.0 (30.7, 154. 3) 57.8 (15.1, 147.3) 0.317 0.91

Cereals and tubers 129. 3 (82.1, 182.4) 114.4 (83.8, 181.2) 0.312 0.90

Corn products 121.5 (48.3, 217.9) 128.6 (48. 3, 224.1) 0.114 0.96

Beverages 1005.3 (672.2, 2047.1) 1148.2 (758.6, 2061.1) 0.147 0.94

Snacks, sweets and desserts 53.8 (19.7, 87.5) 50.6 (17.8, 78.8) 0.041* 0.98

Soups, creams and pastas 131.1 (68.9, 235.2) 128.9 (68.9, 211.9) 0.340 0.98

Miscellaneous 9.5 (3.9, 14.3) 8.2 (2.8, 14.3) 0.083 0.89

Tortillas 170.0 (75.0, 267.1) 170.0 (75.0, 252.8) 0.754 0.88

FFQ: consumption frequency questionnaire for Mexican older adults; p25: 25th percentile; p75: 75th percentile; *p < 0.001, p < 0.01, or p < 0.05, Wilcoxon test; 
aSpearman correlation.

Table V. Agreement by tertile of consumption of food groups per day between older 
adults (OA) and primary caregivers (PC) on FFQ

Food 
groups

Tertile 1 Tertile 2 Tertile 3
% 

agreement
κκConcordant

n (%)
Discordant

n (%)
Concordant

n (%)
Discordant

n (%)
Concordant

n (%)
Discordant

n (%)

Dairy 39 (84.8) 7 (15.2) 34 (87.2) 5 (12.8) 42 (100.0) 0 90.5 0.858

Fruits 68 (97.1) 2 (2.9) 47 (92.2) 4 (7.8) 60 (100.0) 0 96.7 0.949

Vegetables 89 (91.7) 8 (8.3) 86 (93.5) 6 (6.5) 93 (97.9) 2 (2.1) 94.4 0.915

Fast food 12 (100.0) 0 10 (100.0) 0 11 (100.0) 0 100.0 1.000

Meats, sausages 
and eggs 82 (100.0) 0 89 (97.8) 2 (2.2) 66 (100.0) 0 98.3 0.974

Fish 10 (100.0) 0 3 (75.0) 1 (25.0) 6 (100.0) 0 95.0 0.918

Legumes 18 (81.8) 4 (18.2) 17 (89.5) 2 (10.5) 19 (100.0) 0 90.0 0.850

Cereals and 
tubers

60 (95.2) 3 (4.8) 57 (98.3) 1 (1.7) 59 (96.7) 2 (3.3) 96.7 0.950

Corn products 28 (96.6) 1 (3.4) 28 (100.0) 0 28 (96.5) 1 (3.5) 97.7 0.965

Beverages 68 (98.6) 1 (1.4) 61 (91.0) 6 (9.0) 66 (95.7) 3 (4.3) 94.7 0.919

(Continues on next page)
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CONTRIBUTION OF FOOD GROUPS TO THE 
OA DIET

To evaluate the percentage contribution to the diet made 
by the different food groups according to what the OA or PC 
reported, two analyses were performed. In Analysis A, the bev-
erage group was included. The highest percentage contribu-
tion was made by beverages (OA: 41 %, PC: 45 %), followed 
by fruits (OA: 9 %, PC: 8 %), dairy (OA: 9 %, PC: 5.6 %), and 

meats, sausages, and eggs (OA: 6 %, PC: 8 %). In analysis 
B, which excluded beverages, the greatest contribution was 
made by fruits (OA: 15 %, PC: 15 %), followed by dairy prod-
ucts (OA: 16 %, PC: 10 %), meats, sausages, and eggs (OA: 
12 %, PC: 14 %), tortillas (OA: 12 %, PC: 12 %), and soups, 
creams and pastas (OA: 9 %, PC: 9 %). There were significant 
differences between OA and PC in the reported median con-
sumption of dairy products (0.003), vegetables (0.013), and 
snacks (0.041) (Table VI).

Table V (cont.). Agreement by tertile of consumption of food groups per day between older 
adults (OA) and primary caregivers (PC) on FFQ

Food 
groups

Tertile 1 Tertile 2 Tertile 3
% 

agreement
κκConcordant

n (%)
Discordant

n (%)
Concordant

n (%)
Discordant

n (%)
Concordant

n (%)
Discordant

n (%)

Snacks, sweets 
and desserts 25 (89.3) 3 (10.7) 25 (86.2) 4 (13.8) 26 (100.0) 0 91.6 0.873

Soups, creams 
and pastas 15 (78.9) 4 (21.1) 11 (84.6) 2 (15.4) 14 (93.3) 1 (6.7) 85.1 0.777

Miscellaneous 15 (100.0) 0 18 (100.0) 0 12 (100.0) 0 100.0 1.000

Tortillas 21 (91.3) 2 (8.7) 24 (100.0) 0 21 (100.0) 0 97.1 0.955

FFQ: consumption frequency questionnaire for Mexican older adults; % agreement: number of participants who give the same response to FFQ-OA and FFQ-PC / total 
number of participants. κ: kappa coefficient.

Tabla VI. Percentage of contribution to the diet by food groups reported by older adults 
and primary caregivers with FFQ

Food groups

A.  With beverages A.  No beverages

p-value
Older adult Primary caregiver Older adult Primary caregiver

g/day
(M)

%
g/day

(M)
%

g/day
(M)

%
g/day
 (M)

%

Dairy 229.6 9.3 142.2 5.6 229.6 15.6 142.2 10.3 0.003*

Fruits 217.9 8.8 211.5 8.4 217.9 14.8 211.5 15.4 0.090

Vegetables 119.5 4.8 124.6 4.9 119.5 8.2 124.6 9.0 0.013*

Fast food 27.4 1.1 31.4 1.2 27.4 1.9 31.4 2.3 0.317

Meats, sausages and eggs 171.3 6.9 196.7 7.8 171.3 11.7 196.7 14.3 0.062

Fish 16.4 0.7 12.8 0.5 16.4 1.1 12.8 0.9 0.317

Legumes 67.0 2.7 57.8 2.3 67.0 4.6 57.8 4.2 0.317

Cereals and tubers 129.3 5.2 114.4 4.5 129.3 8.8 114.4 8.3 0.312

Corn products 121.5 4.9 128.6 5.1 121.5 8.3 128.6 9.3 0.114

Beverages 1005.3 40.7 1148.2 45.5 0.147

Snacks, sweets and desserts 53.8 2.3 50.6 2.0 53.8 3.7 50.6 3.7 0.041*

Soups, creams and pastas 131.1 5.3 128.9 5.1 131.1 9.0 128.9 9.4 0.340

(Continues on next page)
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Tabla VI (cont.). Percentage of contribution to the diet by food groups reported by older 
adults and primary caregivers with FFQ

Food groups

A.  With beverages A.  No beverages

p-value
Older adult Primary caregiver Older adult Primary caregiver

g/day
(M)

%
g/day

(M)
%

g/day
(M)

%
g/day
 (M)

%

Miscellaneous 9.5 0.4 8.2 0.3 9.5 0.7 8.2 0.6 0.083

Tortillas 170.0 6.9 170.0 6.8 170.0 11.6 170.0 12.3 0.754

Total 2538.5 100.0 2558.7 100.0 1445.7 100.0 1451.2 100.0

FFQ: consumption frequency questionnaire for Mexican older adults; M: median; g/day: grams per day; *p < 0.001, p < 0.01, or p < 0.05, Wilcoxon test.

As additional data, the consumption of individual beverages was 
analyzed, which showed that the most consumed beverage was 
plain water (OA: 27.7 %; PC: 32.3 %), followed by natural fruit wa-
ter without sugar (OA: 24.9 %; PC: 8.7 %), and coffee (OA: 8.5 %; 
PC: 10.3 %). There were no significant differences between the 
consumption reported by the OA and PC (Supplementary material: 
https://www.nutricionhospitalaria.org/anexos/04858-01.pdf).

DISCUSSION

A relevant correlation was seen between the intake reported 
by the OA and the PC in FFQ, with an almost perfect or a high 
concordance for most food groups. Were no significant differ-
ences in the amounts reported in grams or milliliters. However, 
based on the estimated agreement between the consumption of 
foods obtained from FFQ and that reported on the weights and 
measures questionnaire, foods from the dairy group, vegetables, 
and beverages were better captured when the questionnaire was 
answered by the PC. These results indicate that the repeatability 
in general and therefore the reliability of FFQ is good. Accord-
ing to what was reported by the OA and PC in terms of weights 
and measures, the findings coincide with other studies, in which 
approximately 80  % of the items were significantly correlated 
between two administrations of the questionnaire, using weighed 
food records as a reference method 17. In this study, 85 % of 
the participants were classified as concordant in the intake, with 
the highest observed agreement of 100 % for the intake of dairy 
products; meats, sausages, and eggs; cereals and tubers; bev-
erages; and tortillas. Therefore, only 15  % of the participants 
were misclassified, with the lowest value being 3 % for miscella-
neous. The results of agreement in this study are comparable to 
those reported in a validation study that applied a printed FFQ to  
62 women aged 31-60, approximately 70 % of whom reported 
intakes in the same quintile or in an adjacent quintile (18). On the 
other hand, in a study with 115 men and 115 women in Brazil 
aged 20-50, comparing a FFQ and a 24-hour recall question-
naire, a percentage of agreement was found that varied from 
45.1 % for energy to 26.2 % for unsaturated fats. Therefore, it 

can be said that the agreements are higher when weights and 
measures are used as the reference method.

Regarding the amount of intake of food groups reported by OA 
and PC, significant differences were only found in three of the  
14 food groups, which could be because OA tend to overestimate 
their real intake when asked to remember the frequency of many 
foods consumed. This has been observed, for example, by Liu et 
al. and Dehghan et al. (11,20), who found that FFQ overestimate 
energy and nutrient values. Another study has reported that the 
estimated intake of energy and nutrients derived from an FFQ 
was higher than the estimates derived from the 24-hour ques-
tionnaires (21). Bijani et al, in their study of OA, reported that the 
medians in the FFQ were significantly higher for whole grains, 
dairy products, vegetables, fruits, sugar, eggs, tea, and coffee  
(p < 0.05), and the consumption of sandwiches and desserts 
was significantly different among women (22). A study in Mexico 
with subjects between 18 and 71 years of age reported that a 
habitual intake of food and nutrient groups through FFQ tended 
to be higher than those reported through a logbook (23).

In the total grams of intake reported for food groups, a rel-
atively high proportion of subjects were classified correctly (in 
the same tertile), and few were classified erroneously (less than 
7 %). In a study in Brazil, with people older than 20 years filling 
out a FFQ in duplicate, concordances of 0.36 to 0.65 were found, 
which were lower than those in our study (24). Thompson et al, in 
a study of adults between 25 and 70 years old filling out a FFQ, 
found a percentage of agreement of 84.5 %, a value lower than 
that found in our study (25). Kowalkowska et al., in their study of 
subjects between 15 and 65 years old filling out a self-adminis-
tered FFQ compared to one administered by an evaluator, found 
a concordance of 70.3 % to 99.4 %, values lower than those 
reported in the present study (26). Thus, in our study, a greater 
agreement was obtained for FFQ when applied to the OA and PC, 
which gives validity to the diet data from both respondents.

We also found a high correlation of consumption between 
the 14 food groups reported by the OA and the PC (r = 0.87  
r = 0.98). Several studies in adults and OA have found low to 
moderate correlations, ranging from 0.50 for fish and cereals, 
0.40-0.50 for fruits, 0.30-0.45 for vegetables, and 0.18 for 
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white/red meats (12,27-30). Selem et al reported a cor-
relation between the application of two FFQ of 0.36 to 0.69, 
which was lower than that in the present study (24). The in-
formation obtained from the OA and PC in this study is reli-
able for evaluating dietary habits and can be used to support 
the design of interventions in nutrition at the individual and 
collective levels. Even so, we must remember that the cor-
relations vary not only by food group but also according to the 
nutrient, so in a second phase of analysis, it would be con-
venient to evaluate these (10,31-33). The high correlations 
found in our study indicate that a rigorous process of training 
of the evaluators was followed, since high correlations are 
associated with a better result when FFQ are administered by 
a professional than when self-administered (34). 

In the evaluation of the percentage contributions of the food 
groups to the diet of the OA, this research showed that more 
than 50  % of the diet was obtained from fruits, dairy prod-
ucts, meats, sausages, eggs, tortillas, and cereals and tubers. 
Rodríguez et al reported that tortillas and bread were the two 
main sources of energy for OA (21). The contribution of tortillas 
to total energy consumption was estimated at 42 % by 24-
hour dietary recall and 37.6  % by an FFQ, which indicated 
a more varied diet that had more fruits and vegetables when 
reported using the FFQ than when using the 24-hour recall, 
similar to what we found. Geri et al reported different dietary 
patterns among OA in Argentina (35). One was the tradition-
al varied diet, which was characterized by consuming similar 
proportions of milk, cheese, egg, beef, vegetables, fresh fruits, 
bread, oil, free sugars, and sausages. Anderson et al, in partic-
ipants between 70 and 79 years old from the USA, evaluated 
the group of healthy foods, characterized by a relatively higher 
intake of low-fat dairy products, fruits, whole grains, poultry, 
fish, and vegetables and a lower consumption of meat, fried 
foods, sweets, beverages with high energy content, and added 
fats (36). Their findings differed from what was reported in this 
study, where the diet of OA was characterized by foods typical 
of a traditional diet; however, we did find a low proportion of 
vegetable consumption.

Our study has several limitations that should be considered. 
First, the sample was small (51 OA), which made it hard to an-
alyze the data of men and women separately. Not all the results 
could be compared with similar studies since little evidence 
was found in the literature. Its main strength lies in the fact 
that this is the first study in Mexican OA that compares the diet 
reported by the OA and the PC. It shows that in healthy OA, it is 
possible to apply FFQ, since their memory is still accurate. FFQ 
designed specifically for Mexican OA are effective at obtaining 
dietary information, as demonstrated by Patterson et al., keep-
ing in mind the need to modify FFQ for populations with unique 
dietary patterns (37). It should be noted that the present study 
was conducted in OA with good cognitive functioning, and it 
is possible that our conclusions are not applicable to OA with 
cognitive impairment related to age or disease.

This study found no evidence that there is an impact of 
memory bias in the dietary estimation of Mexican OA, as no 

significant differences were found in the consumption of different 
food groups estimated by OA and PC. There was a high correlation 
and agreement between the amount and frequency consumed of 
the food groups reported by the OA and PC. In this study, the char-
acterization of the OA diet was similar to that reported by the OA 
and PC. Therefore, the information from both informants is reliable 
enough to support the design of food interventions at the individual 
level and in groups of OA. Additionally, the design of a FFQ specifi-
cally for the elderly population can substantially improve the ability 
to capture their dietary patterns as completely as possible.
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