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First evaluation steps of a new method for dietary intake estimation regarding a list of key 

food groups in adults and in different sociodemographic and health-related behavior strata. 

 

Abstract 

Objective: A new method known as “current day dietary recall” (current day recall) is based on an 

application for mobiles phones called electronic 12-hour dietary recall (e-12HR). This new 

method was designed to rank participants into categories of habitual intake regarding a series of 

key food groups. The present study compared current day recall against a previously validated 

short paper food frequency questionnaire (FFQ).     

Design: Participants recorded the consumption of selected food groups using e-12HR during 28 

consecutive days and then filled out a short paper FFQ at the end of the study period. To evaluate 

the association and agreement between both methods, Spearman’s correlation coefficient (SCC), 

cross-classification analysis and weighted kappa statistic were used. 

Setting: Andalusia, Spain, Southern Europe. 

Subjects: University students and employees over the age of 18. 

Results: 187 participants completed the study (64.2% female and 35.8% male). For all particpants, 

for all food group intakes, the mean SCC was 0.70 (SCCs ≥ 0.62 were observed for all strata); the 

mean percentage of participants cross-classified into categories of “exact agreement + adjacent” 

was 90.1% (percentages ≥ 87.8% were observed for all strata); and the average weighted kappa 

statistic was 0.55 (k ≥ 0.53 in 10 of the 12 strata). 

Conclusions: For the whole sample and for all strata thereof, the current day recall has good 

agreement with the previously validated short paper FFQ for assessing food group intakes, 

rendering it a useful method for ranking individuals.  
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Introduction  

For most epidemiologic applications, long-term (usual) intake is the conceptually relevant 

exposure(1-3). A central feature of the long-term dietary intake of free-living individuals is 
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variation from day to day in the foods and beverages (hereafter referred to as food) that are 

ingested. Therefore, a single day, or small number of days, provides a poor estimate of a person’s 

true long-term dietary intake, but this estimate can be improved by using the average of multiple 

days of data for that person(1-5).  

Short-term methods, such as food records and 24-hour dietary recalls, allow for the collection of 

data that include all foods consumed by a person during a specific day. In order to determine usual 

dietetic intake (the long-term mean consumption of foods), it would also be necessary to repeat 

these measures multiple times on different days(5-6). These repetitions would increase both the time 

and the amount of work for study participants, which may lead to deviations from their habitual 

intake and low rates of participation and compliance(7). For this practical reason, in reality, it is 

rarely possible to measure a large number of days of dietary intake for an individual subject using 

these short-term tools(2,4,8). In addition, daily variation in individual dietary intake is largely due to 

true day-to-day variation, but also has a component of errors in the measurement of food intake on 

a given day(2). In fact, the weaknesses of food records and 24-hour dietary recalls are well 

documented(2,4,6,8-10). Because short-term methods are generally unrepresentative of habitual intake 

if only one or a few days are assessed, investigators have sought alternative methods for 

measuring long-term dietary intake (long-term methods), such as food frequency questionnaires 

(FFQs)(2). FFQs allow information to be collected regarding the consumption of a list of foods or 

food groups over prolonged periods of time (weeks or months), but these questionnaires do not 

take into account day-to-day intrapersonal variation. Furthermore, FFQs are subject to known 

measurement errors(2,4,6,8-10). Therefore, improvement of self-reporting that contributes to greater 

precision in the measurement of habitual dietary intake would represent a considerable boon for 

researchers(11), as well as for society as a whole, considering the important repercussions that the 

results and conclusions of studies in nutritional epidemiology can have on the general 

population(12).  

The focus of this study was not on the characterization of complete diet, but on the assessment of 

the consumption of key food groups(13-16). For numerous epidemiologic investigations, a detailed 

estimation of total food intake may lead to the collection of much redundant data, and this 

substantial collection of redundant information places an unnecessary burden on research 

participants and uses already scarce research resources(17). However, the classification of 

individuals into categories of habitual intake of specific food groups is adequate to assess the 

relationships between relative rankings and noncommunicable diseases(2,4,11,13,15,18-20), and to 

evaluate the effectiveness of personalized measures that are implemented to promote changes in 

dietary patterns with respect to selected food groups(2,11.13,15,18).  
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Traditional self-reporting instruments that evaluate dietary intake need to be replaced by new 

solutions or nutritional research and treatments for nutritional problems will remain restricted and 

deficient(21). The use of mobile technologies could provide new opportunities for the design and 

development of more accurate tools to classify individuals according to the habitual consumption 

of selected food groups. For that, these new tools would allow the consumption of selected food 

groups over a large number of days to be collected for an individual subject, but at the same time 

with a reduced burden of time/work for him/her. The widespread use of the Internet on mobile 

phones in Spain (88.2% of all Spaniards have accessed the Internet using their mobile phones in 

the last 3 months)(22) could facilitate the introduction of new methods of evaluation of usual 

dietary intake that include mobile technologies and the Internet(7).  

When researching groups with regards to dietary habits, it is important to be aware of factors 

influencing the accuracy of collected data. Factors that could possibly affect reporting accuracy in 

dietary assessment are gender, age, education level, occupation, socioeconomic position, body 

mass index (BMI), health-related behaviors, and psychological factors(7,16,23,24). These factors may 

moderate accuracy in a number of ways. For example, BMI may impact social desirability and 

self-reported dietary intake (under-reporting or over-reporting); age may impact recall; and 

literacy may impact the ability of the respondent to understand and interpret dietary 

instruments(24).  

The research team has developed a new method known as “current day dietary recall” (current day 

recall), which is based on an application for mobiles phones called electronic 12-hour dietary 

recall (e-12HR). The aim of this study was to compare the current day recall against a previously 

validated short paper FFQ and verify that the consumption data regarding a list of key food groups 

from both methods are comparable, in the whole sample and in different sociodemographic and 

health-related behavior strata thereof (age group, gender, occupation, smoking status, physical 

activity status, and BMI). 

 

Methods 

Study subjects 

The comparison of the current day recall with a previously validated short paper FFQ was 

conducted in two centers, as described by Bejar et al(12): The Medical and Pharmaceutical Schools 

at the University of Seville (Andalusia, Spain, Southern Europe). Different events were organized 

in which the research team personally presented the project to the students and employees from 

both faculties. Of the 291 individuals that were interested, 207 were eligible. 194 individuals 
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decided to participate in the study and, of these, 187 completed both the application e-12HR and 

the short paper FFQ.  

The period of participant recruitment spanned from October 2014 to December 2016. Participants 

were recruited to the study during the entire period of research, so that all days of the week and all 

seasons were included in the sample.  

The inclusion criteria were the following: one, being over 18 years of age; two, being a University 

of Seville student or employee from the Medical or Pharmaceutical Schools; and three, owning a 

mobile phone with access to the Internet and an Android operating system. 

All of the personal data collected in this study remained anonymous and confidential and were 

treated according to current Spanish legislation(25). To that end, each participant was assigned a 

personal alphanumeric code, so that no one, not even the research team, could link personal 

information to the results obtained.  

 

The e-12HR mobile phone application 

Participants downloaded the application e-12HR (previously called e-EPIDEMIOLOGY) to their 

personal mobile phones. The structure and functions of the application have been described by 

Bejar et al in detail(12). In brief, this application permitted the recording of each participant’s daily 

consumption of a list of key food groups. This list consisted of 12 items which referred to 10 

different food groups: fruit, vegetables, legumes, chicken/turkey, fish, red meat (lamb, beef, and 

pork), soft drinks, sweets, prepared foods, and alcoholic beverages (see online supplementary 

material 1 for the twelve screen captures of the application e-12HR). These key food groups were 

selected for the study because they provide consumption patterns ranging from nearly daily to 

sporadic, for the general population(1). These were also considered to be markers for healthy (fruit, 

vegetables, legumes, and fish) and unhealthy (soft drinks, sweets, and prepared foods) dietary 

habits(26). At the end of each recording day, after all meals were consumed, the participant could 

access the application and register the number of standard portions/servings that had been 

consumed during that day. After finishing the task on e-12HR, the data was automatically saved 

and sent to the research administrator's Website via Wi-Fi or 3G/4G, after which time the user 

could not change their answers to the questionnaire. Participants were instructed in the use of e-

12HR with a personal demonstration of how to use the application, as well as an estimation of 

standardized portion/serving sizes, and were reminded to maintain their habitual diet. The 

recording of food group intake was to be completed during 28 consecutive days using the 

application. 
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The application can be modified (varying the food groups selected, standardized portions/servings, 

the time periods to be recorded by the application, etc.) to accommodate different sociocultural 

needs around the globe.  

The current day recall uses e-12HR and was designed to rank participants into categories of 

habitual intake regarding a series of key food groups, without recording the complete diet(13-16,27) 

(see the “Codification of data” subsection). The current day recall was designed as a dietary recall 

yet includes elements of a FFQ, as recording is focused on a selected list of food groups. The 

current day recall is basically a simplified dietary recall which is completed at the end of the day 

and repeated many times (once per day) during the 28-day study period(12). 

The application used to register daily consumption of selected food groups was based on a semi-

quantitative short FFQ previously validated for the Spanish population(28). 

As a reference, a short paper FFQ was filled out at the end of the study period, through personal 

interviews and at the convenience of the participants (see online supplementary material 2 for a 

copy of the short paper FFQ). All of the participants completed the short paper FFQ within 1-4 

days of finalizing the e-12HR application, with the exception of one participant who did so after 8 

days. The short paper FFQ that was utilized was based on the same semi-quantitative short FFQ 

previously validated for the Spanish population(28). 

All participants completed a questionnaire during these personal interviews, in which 

sociodemographic (date of birth, gender, and occupation), and anthropomorphic data, as well as 

smoking and physical activity status were collected. The anthropomorphic data were collected 

using a standard procedure (with these data, BMI (Kg/m2) was calculated using categories defined 

by the WHO)(29). Also, during the personal interviews, the participants were asked how much 

time, on average, was necessary to complete the application each day. Participants could choose 

from one of the following options: approximately (1/2/3/4/5 or more) minutes per day. 168 

participants (89.8%) selected the option “approximately 1 minute per day” and the remaining 19 

(10.2%) chose “approximately 2 minutes per day”. Thus, the time necessary to complete e-12HR 

was about 1 minute per day.  

Both the questionnaires used in the application and the short paper FFQs had the same items (see 

online supplementary material 1 and 2), the only difference being that in e-12HR, the 

questionnaire refers to daily consumption during 28 consecutive days(12) while the short paper 

FFQ refers to consumption over the previous 28 days(13,18,30-32). In order to make comparisons 

about the usefulness of each method, it was desirable to keep food records during the same period 

of time with each tool(7,30,33). The period of time selected (28 days) is similar to that of previous 

comparison / validation studies(13,18,30-32). 
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Revision of data 

Data collected from e-12HR were saved without modifications in a database. Subsequently, three 

sets of data were removed due to obvious inconsistencies: one participant had registered the 

consumption of 200 standardized portions of legumes in one day, another had registered the 

consumption of 250 standardized servings of soft drinks in one day, and another had registered the 

consumption of 88 standardized servings of alcoholic beverages in one day. 

The data collected from the short paper FFQ were manually introduced without modifications into 

a separate database by the research team.  

 

Codification of data  

e-12HR: For each of the 10 key food groups, the data from the 28 days of e-12HR use were 

recorded as daily consumption. These data were later used to calculate the average consumption of 

said items in that period.     

Short paper FFQ: For the same food groups, the frequency of consumption was categorized into 

six categories ranging from “Less than once a week” to “3 times or more a day” (see online 

supplementary material 2).  

In order to compare the data from the e-12HR and the short paper FFQ, and taking into account 

that the current day recall was designed to rank participants into categories of habitual intake, the 

data from the e-12HR were transformed to include them in one of the same categories of habitual 

consumption from the FFQ. For example, suppose that a participant consumes an average of 0.45 

standard rations of vegetables daily during 28 days using e-12HR. This average consumption 

represents 3.15 standard portions per week (0.45 x 7 = 3.15), which would be classified in the 

category “3-4 times a week.” This was made possible because both the short paper FFQ and e-

12HR used the same standardized portion/serving sizes (see online supplementary material 1 and 

2). 

 

Statistical analysis 

The association between dietary intake methods (current day recall and short paper FFQ) was 

assessed using Spearman’s correlation coefficients (SCC)(34). Cohen’s cut-offs were used to 

interpret the SCC values. According to these cut-offs, r = ± 0.5 is considered strong, r = ± 0.30 

moderate and r = ± 0.10 is weak(35). 

The relative agreement between the two methods was assessed using cross-classification 

analysis(34). The particpants were classified by the two methods into quintiles of “exact 
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agreement”, “exact agreement + adjacent”, “slight disagreement”, “strong disagreement”, and 

“extreme disagreement”(30-32) (see Table 3 and online supplementary material 3.) 

The inter-rater agreement of two assessment methods was analyzed by weighted kappa statistic(34), 

assigning partial credit to scores using the Stata prerecorded weights(36): if there was complete 

agreement, a weight of 1.00 was assigned; for cases cross-classified into adjacent categories, 0.80 

was assigned; cases cross-classified 2 categories apart, 0.60; 3 categories apart, 0.40; 4 categories 

apart, 0.20; and cases cross-classified into extreme categories, 0.00. Values of kappa over 0.80 

indicate very good agreement; between 0.61 and 0.80, good agreement; 0.41-060, moderate 

agreement; 0.21-0.40, fair agreement; and < 0.20, poor agreement(37). 

All statistical analysis was performed using STATA version MP 13.1 (Stata Corp LP, Texas, 

USA) and a P value < 0.05 was considered statistically significant(36). 

 

Results 

194 individuals participated in the study, but 7 participants did not complete the application and 

the FFQ. These individuals’ data were not used for posterior analysis.  

Information on the number of days completed with the e-12HR application can be consulted in 

Table 1. 

Among the participants, the mean age was 28.2 years. 55.1% were < 25 years and 44.9% were ≥ 

25 years. 64.2% were females and 35.8% were males. 63.6% were students and 36.4% were 

employees. 19.3% were smokers and 80.7% were non smokers. 32.1% with a physical activity 

status of 150 minutes or more/week(38) and 67.9% with less than 150 minutes/week(38). The mean 

BMI was 23.6 kg/m2, with 5.3% of the participants in the underweight range (BMI < 18.5), 64.7% 

in the healthy weight range (BMI: 18.5-24.9), 22.4% being overweight (BMI: 25.0-29.9), and 

7.5% obese (BMI > 30.0) (Table 1).  

No significant statistical differences were found in any of the variables studied between the 

participants who completed the study and those who did not. 

For all particpants, for all food group intakes, the mean SCC was 0.70, [by strata, ranging from 

0.62 (≥ 25 years) to 0.75 (< 25 years)] (Table 2).  

For all participants, for all food group intakes, the mean percentage of individuals in categories of 

“exact agreement” was 56.6%, [by strata, ranging from 47.6% (employees) to 63.9% (< 25 

years)]; the mean percentage of participants cross-classified into categories of “exact agreement + 

adjacent” was 90.1%, [by strata, ranging from 87.8% (employeess) to 91.8% (< 25 years)]; the 

mean percentage of participants misclassified was 9.8% [“slight disagreement” (7.6%), “strong 

disagreement” (2.2%) and “extreme disagreement” (0.0%)]. “Slight disagreement”, by strata, 
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ranging from 6.6% (males) to 8.7% (≥ 25 years). “Strong disagreement”, by strata, ranging from 

1.4% (< 25 years and students) to 3.7% (employees) (Table 3) (see the online supplementary 

material 3 for full details). 

For all participants, for all food group intakes, the average weighted kappa statistic was 0.55, [by 

strata, ranging from 0.45 (≥ 25 years) to 0.63 (< 25 years)] (Table 4).  

 

Discussion 

The present study demonstrates the development of a new method for the assessment of habitual 

dietary intake, called current day recall, which is based on e-12HR, and compares this method 

with a previously validated short paper FFQ, in the whole sample and in different 

sociodemographic and health-related behavior strata thereof (age group, gender, occupation, 

smoking status, physical activity status, and BMI).  

For all particpants, for all food group intakes, the mean SCC was 0.70 (high correlation were 

observed for all strata, SCCs ≥ 0.62). Cross-classification analysis showed that 56.6% of the 

participants were correctly classified into the same category (percentages ≥ 47.6% were observed 

for all strata) and 90.1% were classified into categories of “exact agreement + adjacent” 

(percentages ≥ 87.8% were observed for all strata). Just 2.2% were misclassified into categories of 

“strong disagreement” (percentages ≤ 3.7% were observed for all strata) and 0.0% were 

misclassified into an opposite category. For all particpants, for all food group intakes, the average 

weighted kappa statistic was moderate (k = 0.55), [by strata, the values showed moderate 

agreement for all strata (k = 0.45-0.60), except “< 25 years” with a good agreement (k = 0.63)], (k 

≥ 0.53 in 10 of the 12 strata). The data collected through both methods could have been analyzed 

on a continuous scale (using another type of statistical analysis). However, as the current day 

recall has been designed to rank individuals according to their habitual intake of selected food 

groups rather than to assess their absolute level of intake, the research team preferred to analyze 

the collected data by organizing them into categories(12). The cross-classification analysis and the 

weighted kappa statistic are dependent on the number of categories used. In order to limit this 

dependence when evaluating agreement and misclassification, the six original categories could 

have been reorganized into three(34). In any case, the research team preferred to use the six original 

categories for the analysis instead of three, since the presentation of information classified in the 

original six categories provides more compact and precise information on the capability of both 

methods to assign individuals according to the distribution of food consumption, when compared 

to reorganizing the information using only three categories. 
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In the comparison of both methods (current day recall and short paper FFQ), the results are 

satisfactory in the sample groups and strata. However, the lower values in the different analysis 

that were used (Spearman’s correlation coefficients, cross-classification analysis and weighted 

kappa statistic) were found among the group of ≥ 25 years and employees. A large proportion of 

employees are 25 or older. Taking this into account, there are a number of possible reasons that 

explain the values observed: on the one hand, age can affect memory(24); on the other, as compared 

to adults, young people and adolescents are more comfortable and efficient with the use of mobile 

technologies, and they have expressed their preference for these methods(39,40); also, in another 

study performed with university students, the results suggested that there was no fatigue effect 

when using an application for collection of food consumption during 3 weeks(40), an effect which 

was indeed noticed among older participants in a 28-day monitoring study. 

The ability of a method to discriminate among individuals is most directly evaluated by comparing 

individual estimates of food group intake based on this method with those measured by another 

more accurate method, that is, a gold standard. But there is no perfect measure of dietary intake, 

with the implication that validation studies are not possible(2-4,6,8-10). Thus, validation studies never 

compare an operational method with absolute truth; rather, they compare one method with another 

method that is judged to be superior. Given that neither method is perfect, it is crucial that errors 

from both methods be as independent (i.e., uncorrelated) as possible to avoid spuriously high 

estimates of validity(2,6,7,11,13,41). For this reason, from the outset the research team discounted 

using a 24-hour dietary recall as a reference method in this study, since the current day recall is 

basically a simplified dietary recall. Among the available comparison methods for validating a 

dietary recall (such as the current day recall), food records are likely to have the least correlated 

errors. However, in this study, the research team did not consider the option of using a food record 

as a reference method. Validation of a long-term method utilizing a short-term method is 

challenging when the reference method does not accurately reflect the usual food intake. In 

addition, a food group that is not consumed on a daily basis is more critical when episodically 

consumed foods are related and compared (the key food groups in e-12HR were selected for 

analysis because they provide consumption patterns ranging from nearly daily to sporadic)(1). 

When used as a standard to assess the validity of the current day recall method, food records 

should, in principle, be kept for a sufficient number of days to represent average intake and cover 

the interval of time corresponding to the method being evaluated (28 days in this study). The 

process of keeping a food record multiple times is that it is both burdensome and time-consuming 

for study participants and habitual food intake may be altered as a result; to the extent that this is a 

departure from usual food habits, this will tend to reduce the correlation between the two methods. 
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Other problems with food records are low compliance and low participation rates in dietary 

studies(2,4-9). Additionally, keeping a food record will heighten awareness of food and thus might 

increase the accuracy in completing the e-12HR application(2,7,11,33). An alternative to the use of 

the food records as a standard for evaluating the current day recall may be a FFQ. Because errors 

are more likely to be correlated with this method (both rely on memory and perception of 

portion/serving sizes), it is probably suboptimal. However, in many situations, such as when 

subjects are less than highly motivated or the amount of work for study participants may be 

excessive (for example, e-12HR during a period of 28 days and 3-7 weighed or estimated food 

records over the same time period), FFQ may be the only reasonable option(2,30). Moreover, FFQs 

may provide a more realistic instrument to assess long-term intake because they also capture 

infrequently consumed foods, while short-term instruments like food records have presumably less 

bias, they must be repeated many times(42). Therefore, although not an established reference 

method, the research team considered the previously validated short paper FFQ to be an 

appropriate reference in this first evaluation of the current day recall(26,30).  

While the current day recall demonstrated good agreement with the reference method (for the 

whole sample and for all strata thereof), some disagreement was observed between the two tools: 

cross-classification analysis showed that 9.8% of the participants were incorrectly classified by 2-

4 categories [by strata, ranging from 8.2% (< 25 years) to 12.2% (employees)]. Several factors 

must be taken into account. On the one hand, both methods present some similarities: one, the 

same difficulties in the precise estimation of portion/serving size, although it has been reported 

that frequency of consumption seems to have a greater impact on dietary intake than portion 

sizes(2); two, the same difficulties in the interpretation of questions, since both methods use the 

same questions to measure the frequency of consumption. For example, both ask: '-How many 

portions of vegetables have you eaten? (1 portion = approx. 150 g).' However, there are important 

differences between both methods. First, with e-12HR, this question is answered at the end of each 

day during the study period, while the short paper FFQ is completed at the end of 28 days. This 

minimizes dependence on the memory of the participant in e-12HR (this method relies on short-

term memory) in comparison to the FFQ (this method relies on long-term memory), keeping in 

mind that the recollection of past consumption of foods can be influenced by more recent food 

consumption(2,4,8,9). Second, the current day recall is not limited by day-to-day variability in 

dietary intake and may accurately assess intakes of foods that are eaten infrequently. This day-to-

day variability interferes with the precise determination of habitual dietary intake(43), especially in 

the case of FFQs, where data is collected only once at the end of an extended time period. 
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One inherent limitation to most FFQs is that they are paper-based forms. Thus, errors such as 

skipped questions or multiple marks are common. Furthermore, data from paper forms must be 

entered into analysis software. Web-based FFQ offer straightforward solutions to these limitations 

of paper FFQ(11,19). In their most simple application, paper FFQ match Web-based FFQ(6,44); this 

allows the flexibility of using either a paper or computerized questionnaire interchangeably, but 

the benefits from computer administration are limited to direct data entry, real-time error checking 

and rapid analysis(41). Other advantages include reducing paper waste, postage costs, and the 

space, security, and organization required for paper file storage(45). FFQs may be administered 

according to the needs of the study and the target population. The research team considered that in 

this study the potential disadvantages of developing a Web-based FFQ, in comparison with a 

paper-based FFQ, outweighed its potential benefits, keeping in mind two inherent characteristics 

of this study: one, the paper-based FFQ used is very short and simple (containing only 12 items), 

and two, the sample is made up of students and employees from the Medical and Pharmacy 

Schools at the University of Seville. The simplicity of the short paper FFQ reduced the chance for 

errors, the amount of paper consumed, and storage space issues. The relatively easy access to the 

sample population made it possible to complete the short paper FFQ in person, making it 

unnecessary to mail it. In this case, the costs associated with data entry were minimal compared 

with the potential costs of developing a Web-based FFQ(12). In recent years, many well-established 

FFQs have been developed into Web-based versions and there is a growing body of evidence 

demonstrating that data from Web-based FFQs are comparable with data from printed versions(30). 

Since the use of paper-FFQ, instead of food record or 24-hour dietary recall, was the preferred 

method of reference in this study, the research team considered this to be an evaluation study 

rather than a validation study of the current day recall. Once the results indicate that, for the whole 

sample and for all strata thereof, the current day recall has reasonable ranking ability for selected 

food group intake estimates(34), and is highly comparable with the previously validated short paper 

FFQ(30), the research team will plan a validation study in which both methods (current day recall 

and short paper FFQ) will be compared to a 3-7 day weighed or estimated food records(30,31), 

although assuming lower compliance and participation rates in this future study. This will help 

more thoroughly evaluate the potential validity of e-12HR as a research tool for habitual intake 

estimation of key food groups.  

 

Strengths and limitations 

The strengths of this study include using more than one statistical method in order to give 

credence to the results(34). In addition, the recording of food group intake was to be completed 
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during 28 consecutive days using the application and at the end of this period using the short paper 

FFQ, minimizing the likelihood of changes in dietary intake(7,30,46). Repeated applications of 

traditional short-term instruments, such as food records and 24-hour dietary recalls, can modify 

habitual intake due to the excessive workload for participants(7). Despite repeated use, the 

modification of habitual intake seems unlikely through the use of e-12HR, due to the reduced 

workload that using this application presents (1 minute/day).  

The small number of individuals in some of the subgroups is one limitation of this study, for 

example, “non smokers” (n = 36). Other limitations of this study are that the population was 

highly educated, which may limit the generalizability of this study to other populations. 

Additionally, although the use of a FFQ was the preferred choice of reference method, it 

introduces several limitations discussed above, such as difficulty in the precise estimation of 

portion/serving size and reliance on memory. It is important to emphasize that the high association 

and agreement between the current day recall and the validated short paper FFQ scores does not 

indicate that the current day recall is ‘accurate’ since there is no ‘true’ measure of dietary intake(1). 

Ideally, validation studies would include the use of nutritional biomarkers, but currently few 

biomarkers exist for specific foods(47).  

In future studies of the current day recall, a third version of e-12HR will be used (the second 

version is currently in use) which includes several improvements, such as an adaptation to iOS 

(which will help increase the sample size), and the inclusion of photographs to help participants 

estimate portion size(12). 

 

Conclusions 

The fact that the results in this study differed between strata indicates that there can be no single 

measure of agreement of a given method for all subjects. The good agreement with the reference 

method (for the whole sample and for all strata thereof) indicated the utility of the current day 

recall for ranking individuals according to their consumption of the food groups selected for the 

study. The current day recall can be a useful tool to analyze possible associations with risks for 

chronic diseases and for evaluating the effects of intervention studies, when the characterization of 

complete diet is not required. With the growing popularity of mobile phones among Spaniards, 

this instrument is likely to be accepted by the population. However, future studies should explore 

the potential validity of the current day recall in more representative samples and employ 3-7 day 

weighed or estimated food records as a reference method.    
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Table 1. Characteristics of participants in the study. 

 
Characteristics 

 

 n (%) Mean  SD 

Participants who completed the study  187 (100)   

Number of days completed through the e-12HR     

 28 days 123 (65.8)   

 26 days 31 (16.6)   

 25 days 9 (4.8)   

 24 days 14 (7.5)   

 23 days 4 (2.1)   

 22 days 2 (1.1)   

 20 days 4 (2.1)   

Age (year)   28.2  10.9 

Age group     

 < 25 year 103 (55.1)   

 ≥ 25 year 84 (44.9)   

Gender     

 Females 120 (64.2)   

 Males 67 (35.8)   

Occupation     

 Students 119 (63.6)   

 Employees 68 (36.4)   

Smoking status     

 No 151 (80.7)   

 Yes 36 (19.3)   

Physical activity status (minutes/week)     

 150 or more 60 (32.1)   

 Less than 150 127 (67.9)   

BMI (kg/m2)   23.6  4.9 

 Underweight 10 (5.3)   

 Normal range 121 (64.7)   

 Overweight 42 (22.4)   

 Obese 14 (7.5)   

 

SD, standard deviation. 
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Table 2. SCC derived from e-12HR and the short paper FFQ. 
 

Comparison SCC 

 

  Sociodemographic strata 

 

 All Age group (year) Gender Occupation 

 

  < 25 ≥ 25 Females Males Students Employees 

 

Fruit 0.81 0.83 0.79 0.78 0.86 0.81 0.81 

Vegetables 0.76 0.86 0.63 0.77 0.75 0.84 0.61 

Legumes 0.55 0.60 0.49 0.52 0.60 0.57 0.51 

Chicken/turkey 0.65  0.70 0.52 0.67 0.61 0.67 0.53 

Fish 0.62  0.75 0.47 0.64 0.61 0.72 0.43 

Red meat 0.68  0.71 0.66 0.63 0.67 0.69 0.68 

Soft drinks 0.76  0.79 0.71 0.76 0.76 0.77 0.75 

Sweets 0.69  0.78 0.57 0.67 0.73 0.73 0.60 

Prepared foods 0.61  0.65 0.56 0.53 0.73 0.61 0.60 

Alcoholic beverages 0.82  0.86 0.78 0.76 0.80 0.85 0.77 

Average  0.70 0.75 0.62  0.67 0.71 0.73 0.63 

   

Health-related behavior strata 

 

 All  Smoking Physical activity (minutes/week) BMI (kg/m2) 

 

  No Yes ≥ 150 < 150 < 25 ≥ 25 

 

Fruit 0.81 0.82 0.72 0.78 0.81 0.78 0.87 

Vegetables 0.76 0.77 0.72 0.83 0.72 0.74 0.79 

Legumes 0.55 0.54 0.54 0.65 0.49 0.55 0.54 

Chicken/turkey 0.65  0.63 0.77 0.68 0.65 0.70 0.53 

Fish 0.62  0.61 0.66  0.53 0.68 0.60 0.67 

Red meat 0.68  0.65 0.77 0.80 0.63 0.68 0.68 

Soft drinks 0.76  0.73 0.84 0.78 0.75 0.76 0.75 

Sweets 0.69  0.72 0.57 0.78 0.64 0.70 0.67 

Prepared foods 0.61  0.62 0.56 0.63 0.60 0.60 0.62 

Alcoholic beverages 0.82  0.78 0.80 0.80 0.83 0.84 0.77 

Average  0.70 0.69 0.70 0.73 0.68 0.70 0.69 

 

SCC, Spearman’s correlation coefficient. 

FFQ, food frequency questionnaire. 

P < 0.001 for all data. 
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Table 3. Cross-classification analysis derived from e-12HR and the short paper FFQ. 
 

Comparison Agreement (%). Average (10 different food groupsa) 

 

  Sociodemographic strata 

 

 All Age group (year) Gender Occupation 

 

  < 25 ≥ 25 Females Males Students Employees 

 

Exact agreementb 56.6 63.9 47.7 55.8 58.2 61.8 47.6 

Exact agreement + adjacentc 90.1 91.8 88.1 90.0 90.3 91.5 87.8 

Slight disagreementd 7.6 6.8 8.7 8.3 6.6 7.1 8.5 

Strong disagreemente 2.2 1.4 3.2 1.8 3.1 1.4 3.7 

Extreme disagreementf 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

 

  

Health-related behavior strata 

 

 

All  Smoking Physical activity (minutes/week) BMI (kg/m2) 

 

 

 No Yes ≥ 150 < 150 < 25 ≥ 25 

 

Exact agreementb 56.6 56.7 59.2 58.3 55.8 57.4 54.8 

Exact agreement + adjacentc 90.1 90.5 88.9 90.7 89.8 90.4 89.5 

Slight disagreementd 7.6 7.5 8.3 7.0 8.0 7.6 8.0 

Strong disagreemente 2.2 2.1 2.8 2.3 2.2 2.1 2.5 

Extreme disagreementf 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

 

FFQ, food frequency questionnaire. 

a10 different food groups: fruit, vegetables, legumes, chicken/turkey, fish, red meat (lamb, beef, and pork), soft drinks, 

sweets, prepared foods, and alcoholic beverages. 

bExact agreement: cases cross-classified into the same category. 

cExact agreement + adjacent: cases cross-classified into the same or adjacent category. 

dSlight disagreement: cases cross-classified 2 categories apart. 

eStrong disagreement: cases cross-classified 3-4 categories apart. 

fExtreme disagreement: cases cross-classified into extreme categories. 
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Table 4. Weighted kappa statistic derived from e-12HR and the short paper FFQ. 
 

Comparison Weighted kappa 

 

  Sociodemographic strata 

 

 All Age group (year) Gender Ocupation 

 

  < 25 ≥ 25 Females Males Students Employees 

 

Fruit 0.67 0.70 0.64 0.64 0.73 0.67 0.67 

Vegetables 0.62 0.71 0.51 0.62 0.62 0.68 0.50 

Legumes 0.45 0.56 0.33 0.42 0.50 0.52 0.34 

Chicken/turkey 0.53 0.60 0.40 0.55 0.50 0.58 0.41 

Fish 0.51 0.66 0.34 0.50 0.53 0.61 0.35 

Red meat 0.57 0.63 0.49 0.55 0.51 0.59 0.51 

Soft drinks 0.58 0.63 0.49 0.57 0.59 0.61 0.51 

Sweets 0.49 0.59 0.35 0.45 0.57 0.55 0.35 

Prepared foods 0.50 0.57 0.41 0.42 0.61 0.54 0.43 

Alcoholic beverages 0.60 0.68 0.52 0.54 0.60 0.67 0.50 

Average  0.55 0.63 0.45 0.53 0.58 0.60 0.46 

   

Health-related behavior strata 

 

 All  Smoking Physical activity (minutes/week) BMI (kg/m2) 

 

  No Yes ≥ 150 < 150 < 25 ≥ 25 

 

Fruit 0.67 0.69 0.57 0.70 0.65 0.64 0.74 

Vegetables 0.62 0.63 0.56 0.68 0.58 0.59 0.66 

Legumes 0.45 0.44 0.50 0.50 0.43 0.45 0.45 

Chicken/turkey 0.53 0.52 0.59 0.57 0.51 0.58 0.42 

Fish 0.51 0.49 0.59 0.38 0.58 0.52 0.48 

Red meat 0.57 0.55 0.59 0.65 0.52 0.58 0.52 

Soft drinks 0.58 0.55 0.64 0.62 0.55 0.55 0.62 

Sweets 0.49 0.50 0.44 0.57 0.45 0.49 0.47 

Prepared foods 0.50 0.51 0.45 0.53 0.49 0.52 0.46 

Alcoholic beverages 0.60 0.57 0.61 0.56 0.62 0.61 0.56 

Average  0.55 0.55 0.55 0.58 0.54 0.55 0.54 

 

FFQ, food frequency questionnaire. 

P < 0.0001 for all data. 


