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Abstract
The perception of individuals with low education about dietary assessments is not well explored and studying this may be beneficial to improve data col-
lection. The study builds on previous quantitative studies by providing explanations for the observed lower performance of the 24-h recall method among
low-educated individuals. A qualitative study was carried out in Brazil. First, trained interviewers attended a focus group via video conference. Next, indi-
viduals with low education, defined as less than 9 years of study, participated in semi-structured face-to-face interviews. Three main themes emerged from
the focus groups and were contrasted with the interviews. Summarising, the establishment of adequate communication during the interview is of utmost
importance among the low-educated population. Besides, the familiarity of individuals with food and nutrition favours the report of information. Lastly, the
use of photographs for food portion quantification helps the dietary assessment although further investigations to improve their use are also needed.
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Dietary assessment is a valuable source of information for
action planning in the food and nutrition field. However,
this is a complex task, as food intake may be under- or over-
estimated, resulting in the production of data that are not com-
patible with reality(1). Therefore, technological innovations,
such as the development of computer-based 24-h recalls
(R24h), have been proposed for data collection in epidemio-
logical and diet-monitoring studies(2–4), aiming to reduce
biases and to enhance the methods for dietary assessment(5).
As an example, the computer and interview-based R24h

GloboDiet was developed by the International Agency for
Research on Cancer (IARC) to standardise food intake data
of the adult population worldwide, including Latin
America(3,6). In Brazil, an adapted version of the software

together with a photograph manual for food portion sizes is
available(7). Nonetheless, when we assessed the ability of indi-
viduals to quantify some of those photographs, we noticed lar-
ger errors among low-educated individuals compared with
other population groups(8). Although individuals are cognos-
centi(9) and education level is usually considered not to be a
limiting factor for the R24h(10), the level of education seemed
to influence the ability of those interviewed to inform their
food intake.
Additionally, despite new technologies being considered

good initiatives for the collection of dietary intake(11), the
investigation of their use and validity in different population
groups is essential. Likewise, the assessment of qualitative
aspects to clarify the reasons why the performance of the
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methods is distinguished among different groups is useful,
especially in low- to middle-income countries. Since low edu-
cation is a characteristic still present in many contexts, studying
the perception of such individuals as well as analysing the per-
ceptions of the interviewers responsible for the application of
dietary interviews, including R24h, may improve the strategies
on the collection of dietary intake data. In Brazil, for instance,
more than half of its population aged 25 years or more are not
completing the compulsory basic education(12).
Therefore, our study aimed to assess the perception of indi-

viduals with low education and their interviewers when per-
forming a R24h interview using the GloboDiet software.

Methods

The present research is an exploratory qualitative study devel-
oped at the Federal University of Paraná (UFPR), in Brazil.
The study comprised a focus group including interviewers
responsible for the GloboDiet software application in Brazil
complemented with semi-structured interviews carried out in
individuals with low education, who had previously answered
a R24h GloboDiet interview in the university. Ethical clear-
ance was obtained from the Research Ethics Committee in
the Health Sciences Division (CEP/SD) of the UFPR,
under the number 363.816, according to the Normative
Ordinance no. 466/2012 of the National Health Council
(CNS). All of the participants provided their informed
consent.

Recruitment of interviewers

Trained interviewers with experience in the application of the
GloboDiet in Brazil were recruited. During the selection, there
were three Brazilian research centres located in the South
(Curitiba), Northeast (Sergipe) and Southeast (São Paulo) of
the country, with dietitians and nutrition students trained to
collect data using the software. The interviewers were first
contacted through email. Information about the study was

sent and a questionnaire was filled out, including questions
about their identity and their experience with R24h recalls
based on paper-and-pencil and/or computer as well as their
knowledge regarding the so-called multiple-pass method,
which is used to give structure to the interview on GloboDiet.
Out of the twelve interviewers who were contacted, nine of

them showed interest. Two of them participated in a first test-
ing focus group, one of them participated in a second testing,
and the others (two from each centre) participated in the offi-
cial focus group carried out in September 2017. Besides, the
testing of focus groups included other participants who did
not have experience in using the software.
The interviewers had different graduation levels at the time

the data were collected: two of them were undergraduates in
nutrition, and four of them were dietitians. Ages varied
between 20 and 34 years, with a median of 25 years. All inter-
viewers said they already knew the computer-based and the
paper-and-paper approach of R24h, and also reported that
they had applied both of them. All interviewers stated they
knew and had applied the multiple–pass method for R24h.
On average, the interviewers had 6 months of experience in
using the GloboDiet software, ranging from 3 to 18 months.

The focus group

Based on both testing focus groups, guiding questions and
sub-questions were improved before the official focus group
(Fig. 1). As the interviewers were from different places in
Brazil, the focus group meeting happened through video con-
ference, which required all the participants to be online at the
same time(13). During the video conference, sounds and
images were projected to all access points. Audio and video
of the focus group were recorded. In Curitiba, the interviewers
and researchers shared the video conference space. For that,
they had to be placed in a position where they could see the
screen and the other interviewers from the other centres. In
São Paulo and Aracaju, the rooms were organised on the
day of the conference by the participants, ensuring an adequate

Fig. 1. Guiding questions and sub-questions of the focus group with interviewers. R24h, 24-h recall
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view of the screen and good visual contact with the other
participants.
The focus group was moderated by one researcher and

included two other observers. The moderator was responsible
for leading the focus group, one observer took notes on the
statements of the participants, and the other observer took
notes on non-verbal communication as well as any possible
complication.

Recruitment of individuals with low education

Low-educated individuals with up to 9 years of study, and
who had been interviewed with the GloboDiet R24h in
another study in Curitiba, were invited to participate in
a new interview. These were subjects participating in a differ-
ent study. Thus, on the same day and after their R24h data
collection, the selected participants answered a face-to-face
semi-structured interview.
Two men and five women were interviewed, whose ages

varied between 33 and 52 years (median of 48 years). They
had a median of 5 years of study, ranging from 2 to 8 years.
Subjects’ occupations included: housemaid, babysitter, janitor,
maintainer and driver. Four of the respondents reported to be
outsourced employees and three were only visiting the
university.

The semi-structured interviews

All individuals interviewed could talk freely about the topic
proposed, without a correct answer or conditions imposed
by the interviewers. The face-to-face interviews happened
from November 2017 to April 2018, and they were carried
out according to pre-defined questions and sub-questions
(Fig. 2). The interviews were recorded with prior consent
from the respondents. The semi-structured interviews took
place in a room located in the university.

Data analysis

First, the content of both focus group and interviews recorded
was fully transcribed. After that, all data were analysed through
the content analysis proposed by Bardin(14), using a theme

analysis following three steps proposed by the authors: (1) pre-
analysis, (2) material study and (3) analysis, inference and inter-
pretation of the results.
During the pre-analysis step, we carried out the operationa-

lisation and systematisation of initial ideas based on explora-
tory data analysis. We also established operational goals,
which were based on issues proposed for both the focus
group and the semi-structured interviews, aiming to support
the establishment of analysis categories and justify our final
interpretation.
The analysis of the material comprised the organisation of

the data considering three main points: (1) the recording
units, which correspond to the segment of the content; (2)
the context units, which can be understood as the comprehen-
sion units necessary for coding the registry units; (3) the
themes, which represent the meaning units after naturally
releasing a text that was analysed(14). To have depth and com-
plementarity in the discussion of the results, the categories
from the focus group and the semi-structured interviews
were considered simultaneously.
In the last analysis step, the meaning of the material, as well

as its interpretation, were elaborated. It is important to high-
light that unlike the semi-structured interview, the material
from the focus group was considered to reflect the perceptions
of the group and not of a specific individual(15).

Results

All interviewers participated actively during the discussion of
the focus group, which lasted 73 min. In this discussion, we
could notice agreements and disagreements through non-
verbal communication among the interviewers, which were
considered in the interpretation of the results. The total dur-
ation of the individual interviews was 18 min and 35 s. All
interviewees were very cooperative.
The theme analysis of the focus group and the semi-

structured interviews resulted in three categories (Fig. 3).
These were: (1) challenges on the application of the R24h
GloboDiet interview; (2) relation of the individuals with
food and nutrition; and (3) use of the photograph manual
for food portion quantification.

Fig. 2. Guiding questions and sub-questions of the semi-structured interviews.
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Challenges in the application of the 24-h recall GloboDiet
interview

Among the challenges derived from the perceptions of inter-
viewers and interviewees, stood out some problems to under-
stand questions and to establish adequate communication as
well as the importance of individual context regarding food
access.
According to all interviewers, problems with understanding

were very noticeable among individuals with a lower education
level. This was due, especially, to the way the questions were
made. All interviewers agreed that they needed to pay attention
during the interview to make the necessary adjustments to the
questions to better address these individuals.
The context regarding food access of low-educated indivi-

duals seems also to influence the R24h interview. The inter-
view carried out with socio-economically vulnerable groups
may be hampered due to discomfort to report what they eat,
as it may expose their socio-economic situation and make
them feel uncomfortable.

Relationship of individuals with food and nutrition

In this category, we highlight a few aspects of the relationship
of individuals with food and nutrition, which seems to improve
the dietary assessment. In particular, all interviewers agreed that
familiarity with food and its preparations and the interest of
individuals in food and nutrition will influence the ability of
low-educated individuals in reporting what they eat. In particu-
lar, five interviewers pointed out that the lack of familiarity
interferes negatively in the moment of quantification. Some
interviewers suggested that men with lower education levels,

who have little contact with the preparation of their food,
have more difficulty in detailing information. Furthermore,
the interviewers stated that individuals who have been dieting
in the past and/or were generally interested in food or nutrition
knowledge appeared to quantify foods more easily.

Use of the photograph manual for food portion quantification

The photographs of food portions used during the R24h seem
to improve the interview with GloboDiet, as they allow the
interviews to be faster. This was confirmed by all interviewers.
Moreover, two interviewers noticed that the photographs pro-
vided greater agility in the interview of individuals with lower
education levels, and facilitated the quantification step during
their experience. As for the perception of those interviewed,
they all stated that it was ‘easy’ to quantify the foods they
had consumed when using the photographs.
However, some difficulties were observed by the inter-

viewers during the use of the photographs by individuals
with lower education levels, as well as in the use and analysis
of the photographs. Three interviewers pointed out problems
in the use of the photographs to quantify thickness and food
shapes. Two interviewers also identified the lack of comprehen-
sion in the analysis of the photographs. However, it was also
stressed by the interviewers that dietary measurement involves
a subjective assessment and it will never be free from errors,
regardless of any methodology or instrument used.

Discussion

In the present study, interviewers and individuals with low
education discussed their perception when performing a

Theme Quote 
(1) Challenges on the 
application of the R24h 
GloboDiet interview 

‘The questions must be detailed so the individual with low education can understand’  
‘When asking a question, we must be very careful in the way we do it’  
‘If, for example, you ask “The milk is preserved by which method?”, I think no one ever answered - or will answer - ‘‘It is UHT” because they do not know. 
Instead of asking ‘‘Was it UHT?”, we should ask ‘‘What was the package of the milk like? Was it a box or a plastic bag? Or it was powdered milk?”. This way, 
the person being interviewed can have a better understanding. These are the adjustments we have to make during the interviews.’  
‘[...] Sometimes you can see that the interview gets a bit difficult. I had some cases in which the software question “ Did you have a second helping of food?”
was asked, and the participant said “No, there is a lot of people in my house, so we cannot have a second helping of food” [...]’ (highlights added by the authors). 

(2) Relation of the 
individuals with food and 
nutrition 

.'[...] The key point is to identify who has the most contact with the preparation of meals, more contact with food because then the quantification will be easier 
for them’ 
‘Well, they were all easy [to quantify]... Because it is a food that is consumed daily. There is not something different, it' s the same amount. The same food that 
I consumed with you here, I consume at home.’(Individual 4, 52 years old)  
‘It was normal…because these were foods that we are used to eat ing daily.’ (Individual 7, 33 years old)  
'[...] If in addition to lower education levels, the individual is a man, then the difficulty increases […], because often these men do not make the food, sometimes 
it is not even them who put the food on the plate, so they experience difficulty [...] when quantifying and talking about the preparation.' (one of the statements) 
‘I think that the people who easily quantify food are those who have a relation with nutrition, or those who are interested in food  or who have already done 
some dieting.’  

(3) Use of the photograph 
guide for food portion 
quantification 

'I think it's nice to also emphasise that regarding  the photo manual of food portions and utensils, this was something that added a lot to the interview. The 
photos broaden the possibilities that GloboDiet already presents and assisted the participants in recalling effectively how much was consumed in their meals.’  
 ‘I think the manual offers support because the individual with a low education level can observe it and it facilitates their comprehension [...].’ 
‘Well, it was easier to explain, it’s easier. Because then you have the option to point it out.' (Individual 1, 39 years old)  
‘ It was easier, way easier... Because we see it there. It’s just like a movie, the same thing that you’re seeing in your head, looking at it you think about what 
you have made.’  (Individual 5, 51 years old) 
‘ It was not difficult. Because we know the size. I know the size of what I made [...] the "coxinha” was tiny' (Individual 2, 44 years old)
‘Often the individual will bring their food or have their meal in a lunch box ["Marmitas: traditional lunch box where the foods are often mixed”]. We would 
show the [photo] and more than two, three times, we had to try to go back to the household measurements because they couldn’t understand or realize that the 
photo and the lunch box could have the same amount.’  
‘The photos of the ladles, in my opinion, do not help, because the way they are arranged in the photo, there is the size and the measurement in centimetres, 
which hinders the observation a bit, the medium, small and big sizes cannot really be identified [...] we have had situations in which these photos helped neither 
the individual nor the interviewer.’  
‘ I think there will always be difficulties, such as underreporting and overreporting, because we are working with different groups. The elderly have a memory 
issue and this is inevitable; the obese tend to underreport; the patient that is thin tends to overreport; hypertensive patients, for example, will say that what they 
consumed ‘‘had very little salt”; diabetics will say "look, I put a little bit, I can't even have coffee with sugar, but, look, I put just a little bit”. So, this will always 
exist, and I think that's regardless of the use of the manual.’ 
‘ [...] It is good to be more critical at trying to understand if that individual can understand the manual, and this is not about their difficulty in reporting the truth, 
but about the ability to conceptualize or perceive that image as it is being presented.’  
‘Thickness was very difficult to quantify, the manual helps in most of the foods, but there are some that could be improved and reviewed.’ 
‘Concerning the shape pictures, people have a lot of trouble, I think because it’s a two-dimensional image; especially the shapes that are round.’ 
‘[...] Some photos in the manual have two o ptions of food presentation, such as the meatball, which has two options and may generate confusion.’  

Fig. 3. Emerging themes and sample quotes relating to the focus groups and interviews. R24h, 24-h recall
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R24h interview using the GloboDiet software. This research
builds on previous quantitative studies by providing context
and explanations for the observed lower performance of the
method among low-educated individuals.
The observed challenges in the application of the R24h

interview in individuals with low education call attention to
the need for changing the way of questioning food consump-
tion to improve communication. Popular terminologies seem
to be favoured over technical ones, as it can reduce compre-
hension problems and enhance the achievement of more reli-
able results. Individuals that live in contexts of social
inequality, such as low education, may be unable to access
the meaning of linguistic terms for a good understanding of
the question and, therefore, give a good answer(9). In addition,
we need to understand how the person interviewed under-
stands the question. By understanding this, the interviewer
might learn about implied problems in his/her questions
and try to fix them(16).
Although problems are not always understood and their

respective corrections made, we expect the interviewer to con-
firm if the interviewee is ready to carry out the interview(17).
Furthermore, supporting questions might minimise problems
faced by those interviewed and favour the obtaining of more
reliable statements(18). However, even though a good commu-
nication is established with the interviewees and it shows posi-
tive results during the R24h interview, the interviewer must be
careful when trying to help to not induce the answers, which
would also cause errors(10). This is not a simple task but we
suggest that the investment in training is fundamental so inter-
viewers can get acquainted with the instrument and the tar-
geted group, especially the low-educated one.
Another important aspect, which will require attention and

questioning adjustments by the interviewer, relates to the con-
text of food access the interviewees have. Some of the
observed statements may reveal the desire of the individuals
to have a better diet or even their prejudgment about what
they consume, coupled with the fear of possible criticism
from the interviewer. Thus, it is important to understand the
context in which the individual is inserted(19) and that the
responsibility of the interviewer is not only to extract informa-
tion for answering technical–scientific questions but also to
consider that the individuals are exposed while trying to
answer them.
Furthermore, the level of knowledge about food and nutri-

tion can influence the ability of individuals in quantifying food
consumption. It is suggested that the fact that individuals have
little contact with food and nutrition can lead to the produc-
tion of answers considered to be less satisfactory. This may
reflect the context of the individual, and do not necessarily
represent a difficulty or have a relationship with the level of
education. As a practical suggestion, it seems to be important
to get to know those who are being interviewed and under-
stand the limitations and potentialities that emerge from the
individuals’ characteristics to allow interviewers to better
guide the dietary interview.
As an important example, male individuals with a lower

education level, who do not have contact with food prepar-
ation, appear to have more difficulties in quantifying food

consumption. This result may be related to the fact that the
presence of women still seems to be more representative in
kitchen spaces and that women are still identified as great
holders of knowledge about food(20). We suggest, therefore,
that the quality of food consumption quantification depends
on the proximity that individuals have with food and this
can be independent of sex, as long as both women and men
are acquainted with food knowledge.
Regarding the use of the photographs for food portion esti-

mations, quantitative studies usually suggest benefits in the use
of photographs or lower performance in groups of lower edu-
cation levels when compared with those of higher education
levels(21). In this perspective, studies have been and are
being developed to improve the R24h method, including the
use of additional visual aid resources, such as photographs,
to reduce errors in diet measurement(2,6).
In Brazil, the manual of photographs for food portion

quantification was adapted to the reality of the Brazilian popu-
lation. Even though the manual has been adapted and its use
meets a significant demand for improving the quality and
accuracy of quantitative data collected with 24 h recalls, the
present results suggest that it is still necessary to have a deeper
understanding of the difficulties and limitations encountered
when using the photographs. In particular, further research
is suggested about the use of the photographs in different
population groups, along with investment in training and
acquaintance of the interviewers with the targeted population.
Moreover, to minimise the difficulties encountered when

using the photograph manual, the interviewers are encouraged
to take the following measures: to study the photographs
before conducting the interviews; adopt a standard use of
the photographs when possible; allow those being interviewed
to choose the photographs that help them the most, which
may include household measurements, food portions, stand-
ard units or food shapes.
As a major strength of the study, we highlight that this is the

first qualitative study to examine the perception of individuals
about the assessment of diet in the low-education population
and a low- to middle-income country. Among the limitations,
the development of a single focus group may have produced
only part of the considerations and reflections of the inter-
viewers, and therefore limited the collection of new findings
that would explain the perceptions in-depth. Furthermore,
the interviewers did not have much experience with the soft-
ware, as compared with professionals from other countries.
However, they were the only trained interviewers at the time
of the study in the country, limiting the inclusion of more par-
ticipants. In addition, it could be questioned whether the focus
group done via video conference presented different results
from what would have been presented if the discussions
were face-to-face. In fact, the use of video conferencing for
focus groups has been an option given for performing qualita-
tive research(13). With that in mind, we tried to assure that the
structure of the video conference focus group would be as
similar as possible to the face-to-face one. There were no dif-
ficulties, all equipment worked continuously during the discus-
sion and everyone could see and hear each other, with the
addition of voice and video recording for checks. The

5

journals.cambridge.org/jns
ht

tp
s:

//
do

i.o
rg

/1
0.

10
17

/jn
s.

20
20

.6
 P

ub
lis

he
d 

on
lin

e 
by

 C
am

br
id

ge
 U

ni
ve

rs
ity

 P
re

ss

https://doi.org/10.1017/jns.2020.6


moderator was also trained to conduct the conversation keep-
ing up with the interaction among the different centres. As the
most positive aspect of using video conferencing, we point out
that most probably the reality of three different regions of
Brazil would not have been captured otherwise. Lastly, the
low education level of those interviewed in this study is likely
to differ from the level of education of the population from
other regions within Brazil and between other countries. We
highlight, however, that the interviews were face-to-face and
due to logistic constrictions, we did not interview individuals
from other regions. Therefore, the results could have been dif-
ferent, which leaves room for further research on the subject.

Conclusion

There are challenges to be considered when collecting infor-
mation from individuals with low education, especially to
make them understand what is being asked. It is important
to mention that some aspects of the relationship of individuals
with food and nutrition, such as familiarity, apparently favour
the performance of the subjects when reporting food amounts.
The use of the photograph manual during the R24h interview
seemed to have provided improved dietary information col-
lected with the software. However, interviewers also expressed
concerns about the use of some pictures from the manual.
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