Agreement between an online dietary
assessment tool (myfood24) and an
interviewer-administered 24-h dietary
recall in British adolescents aged 11-18
years
Albar, SA, Alwan, NA, Evans, CEL, Greenwood, DC, Cade, JE,
myfood24 consortium

Published PDF deposited in Coventry University’s Repository
Original citation:
Albar, SA, Alwan, NA, Evans, CEL, Greenwood, DC, Cade, JE, myfood24 consortium
2016, 'Agreement between an online dietary
assessment tool (myfood24) and an interviewer-administered 24-h dietary recall in
British adolescents aged 11-18 years' British Journal of Nutrition, vol 115, no. 9, pp.
1678-1686
http://dx.doi.org/10.1017/S0007114516000593
DOI 10.1017/S0007114516000593
ISSN 0007-1145
ESSN 1475-2662
Publisher: Cambridge University Press
This is an Open Access article, distributed under the terms of the Creative
Commons Attribution licence (http://creativecommons.org/licenses/by/4.0/),
which permits unrestricted re-use, distribution, and reproduction in any medium,
provided the original work is properly cited.
Copyright © and Moral Rights are retained by the author(s) and/ or other
copyright owners. A copy can be downloaded for personal non-commercial
research or study, without prior permission or charge. This item cannot be
reproduced or quoted extensively from without first obtaining permission in
writing from the copyright holder(s). The content must not be changed in any way
or sold commercially in any format or medium without the formal permission of
the copyright holders.

British Journal of Nutrition (2016), 115, 1678–1686
© The Authors 2016. This is an Open Access article, distributed under the terms of the Creative
Commons Attribution licence (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted
re-use, distribution, and reproduction in any medium, provided the original work is properly cited.

doi:10.1017/S0007114516000593

Agreement between an online dietary assessment tool (myfood24)
and an interviewer-administered 24-h dietary recall in British adolescents
aged 11–18 years
Salwa A. Albar1,2*, Nisreen A. Alwan3, Charlotte E. L. Evans1, Darren C. Greenwood4 and Janet E. Cade1
on behalf of the myfood24 Consortium Group1,2,3,4,5,6,7†
1

Nutritional Epidemiology Group, School of Food Science and Nutrition, Room G.07, Food Science Building, University of
Leeds, Leeds LS2 9JT, UK
2
School of Food Science and Nutrition, King Abdulaziz University, PO Box 42807, 21551 Jeddah, Saudi Arabia
3
Academic Unit of Primary Care and Population Sciences, Faculty of Medicine, University of Southampton, Southampton
SO16 6YD, UK
4
Division of Biostatistics, Leeds Institute of Genetics, Health and Therapeutics, University of Leeds, Leeds LS2 9JT, UK
5
Global eHealth Unit, Department of Primary Care and Public Health, London School of Public Health, Imperial College
London, London SW7 1NA, UK
6
Molecular Epidemiology Unit, Leeds Institute of Genetics, Health and Therapeutics, University of Leeds, Leeds LS2 9JT, UK
7
Nutrition and Dietetic Research Group, Department of Investigative Medicine, Hammersmith Hospital, Imperial College
London, London SW7 1NA, UK
(Submitted 13 July 2015 – Final revision received 6 January 2016 – Accepted 21 January 2016 – First published online 15 March 2016)

Abstract
myfood24 Is an online 24-h dietary assessment tool developed for use among British adolescents and adults. Limited information is available
regarding the validity of using new technology in assessing nutritional intake among adolescents. Thus, a relative validation of myfood24
against a face-to-face interviewer-administered 24-h multiple-pass recall (MPR) was conducted among seventy-ﬁve British adolescents aged
11–18 years. Participants were asked to complete myfood24 and an interviewer-administered MPR on the same day for 2 non-consecutive
days at school. Total energy intake (EI) and nutrients recorded by the two methods were compared using intraclass correlation coefﬁcients
(ICC), Bland–Altman plots (using between and within-individual information) and weighted κ to assess the agreement. Energy, macronutrients
and other reported nutrients from myfood24 demonstrated strong agreement with the interview MPR data, and ICC ranged from 0·46 for Na to
0·88 for EI. There was no signiﬁcant bias between the two methods for EI, macronutrients and most reported nutrients. The mean difference
between myfood24 and the interviewer-administered MPR for EI was −230 kJ (−55 kcal) (95 % CI −490, 30 kJ (−117, 7 kcal); P = 0·4) with limits
of agreement ranging between 39 % (3336 kJ (−797 kcal)) lower and 34 % (2874 kJ (687 kcal)) higher than the interviewer-administered MPR.
There was good agreement in terms of classifying adolescents into tertiles of EI (κw = 0·64). The agreement between day 1 and day 2 was as
good for myfood24 as for the interviewer-administered MPR, reﬂecting the reliability of myfood24. myfood24 Has the potential to collect
dietary data of comparable quality with that of an interviewer-administered MPR.
Key word: Myfood24: Online dietary assessment tools: Validation: Interviewer-administered 24-h recall: Adolescents

Assessing nutritional status in large prospective epidemiological
studies with the available traditional dietary assessment
methods is challenging. Therefore, such studies require a large
number of participants and repeated measures over a period of
time to account for changes in diet and to adequately reﬂect
usual long-term diet(1). Adolescents are considered to be one of
the most challenging age groups in terms of reporting dietary
data(2,3), as they are more likely to have unstructured eating

habits, they tend to eat away from home more than adults and
they ﬁnd the methods used to report food intake difﬁcult to
complete(3). As adolescents are often the most enthusiastic in
terms of adopting new technology and using the Internet(2),
using a novel approach to assess the food intake of this
age group through the use of technology may motivate and
engage adolescents in measuring individuals’ diet for research
or personal use(2,4).

Abbreviations: EI, energy intake; CSD, Children’s Social Desirability; ICC, intraclass correlation coefﬁcient; interview (MPR), interviewer-administered 24-h
multiple-pass dietary recall; myfood24, Measure Your Food On One Day; YANA-C, Young Adolescents’ Nutrition Assessment on computer.
* Corresponding author: S. A. Albar, fax +44 113 343 2982, email ml09saa@leeds.ac.uk; salbar1@kau.edu.sa
† The myfood24 consortium members are listed in the Appendix.
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Using new technology for dietary assessment offers several
possible advantages. For instance, it has the potential to
improve data quality, it can help standardise the questions and
questioning sequence, it makes the processing of data easy, it
produces immediate results and it increases privacy and
conﬁdentiality(5,6,7). Recently, most technology-based selfadministered dietary assessment methods have been developed
speciﬁcally for adults(8–13), whereas a limited number have
been designed for adolescents. For instance, Food Intake
Recording Software System version 4(14), which is available now
as the Automated Self-Administered 24-hour dietary recall
(ASA24)-kids, was developed in the USA for self-completion by
children aged 10 years and older. In Belgium, the Young
Adolescents’ Nutrition Assessment on computer (YANA-C)(15,16)
was developed for use among 11–14-year-olds, and a
web-based version has been improved and adapted for use
among young adolescents – namely, the Children’s and
Adolescents’ Nutrition Assessment and Advice on the Web(17).
In the UK, the Synchronized Nutrition and Activity Program for
self-completion by 7–15-year-old children(18) provides similar
information to the FFQ, and the interactive portion size
assessment system has been adapted and extended for use
among 11–24-year-olds (INTAKE24). INTAKE24 is an online
multiple-pass 24-h dietary recall tool developed for use in the
Scottish food and nutrition survey(19).
Recently, Measure Your Food On One Day (myfood24) has
been developed(20). It is a UK online 24 h dietary assessment
tool designed to address the need for a valid, reliable, lowburden and user-friendly dietary assessment method suitable
for use among different age groups (adolescents and adults),
with the aim of standardising the method used for the whole
population. There is still limited knowledge regarding the
accuracy of fully automated 24-h dietary recalls, and
more research is therefore required to investigate their validity,
particularly among different age groups(6). Thus, this study
aimed to assess the agreement between myfood24 and an
interviewer-administered 24-h multiple-pass dietary recall
(interview (MPR)) for use among British adolescents aged
11–18 years.

Methods
Sample size
Sample size calculation was based on mean and standard
deviations of energy intakes (EI), of 7511 kJ (1795 kcal)
(SD 2100 kJ (502 kcal)), as reported by adolescents (11–18 years
old) in the National Diet and Nutritional Survey 2008/2011(21).
In all, seventy participants were required to obtain 90 % power
to detect a 10 % (837 kJ (200 kcal)) difference in mean EI
reported by the two methods at a signiﬁcance level of 0·05. This
number would also provide an adequate precision for the
Bland–Altman limits-of-agreement test(22). Allowing for 9 %
attrition, the aim was to recruit seventy-seven participants. To
ensure a representative sample of adolescents from each age
group, an effort was made to balance the sample in terms of
age and sex.
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Recruitment criteria
All adolescents were recruited from two high schools; thirty
participants were recruited from a high school in the centre of
Leeds and forty were recruited from a high school in the northwest of Leeds. The inclusion criteria were as follows: aged
11–18 years and being able to speak, read and write English;
exclusion criteria were having any limitation that could inhibit
the adolescent’s ability to recall their diet or use a computer.
Having experience of using the Internet or computers was not
required. Pupils who were interested in taking part were given
an information sheet and consent form. Written parental
consent was also obtained if the participants were younger than
16 years of age. Ethics approval for the study was granted by
the University of Leeds (Ethics reference: MEEC 11-046
(Phase 2)).

Measure Your Food On One Day (myfood24)
myfood24 Is an online self-administered 24-h dietary recall/
record tool, which has been developed to help researchers
collect multiple automated dietary data in large-scale epidemiological studies. To reduce completion time of the food
intake report, the myfood24 consortium chose not to pursue
the detailed Automated Multiple-Pass Method (AMPM). In
myfood24, users are requested to go through as few webpages
as possible to complete the food recall; pop-ups and prompts
were limited. myfood24 Has retained some aspects of the
AMPM by including an optional make-list function as the ﬁrst
pass, a detailed food search, prompts for commonly forgotten
foods and a ﬁnal review before submission.
myfood24 Has the advantage of being linked to an extensive
(approximately 50 000 items) branded electronic food composition database(23,24). myfood24 Has food portion images
that were obtained from the Young Person’s Food Atlas(25).
myfood24 Was developed with the ﬂexibility to be used as
either a food diary or to be self- or interviewer-administered as
required. More detailed information about myfood24’s design
and features has been provided in published reports(26).
In this study, myfood24 was used as a self-administered 24-h
dietary recall method, with free use of myfood24’s features and
functions (no instructions were given to adolescents about
how to use myfood24, only brief polite points were presented
on the ﬁrst webpage of myfood24 (project instructions)). We
wanted to reﬂect how the tool could be used in the future,
where individuals will receive an email to use the system by
themselves, with no additional guidance available.

Reference method: interviewer-administered 24-h
multiple-pass recall
Face-to-face interviews were administered for the 24-h dietary
recall with an identical time frame to myfood24 to ensure
that participants completed myfood24 on the same day as
the reference method. All interviewers were postgraduate
nutritionist students and they received training, a standardised
protocol and material to administer the multiple-pass
method(27). All the participants were interviewed at school in
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a separate area. The Young Person’s Food Atlas(25) was used to
estimate food portion size in the interview MPR. After collecting
the 24-h dietary recalls, the interviewer reviewed the report
once it was completed. Data generated from the interview MPR
were coded by one of the three trained coders using myfood24
in order to have the same database available. Each coder
received training and a standardised protocol for coding, which
was developed by the researchers to deal with missing or
ambiguous data. This was to increase consistency in coding
and to minimise measurement errors related to coding and
food composition databases. After coding all dietary recall
interviews, a detailed review and veriﬁcation for quality control
were carried out by two members of the research team where
any coding errors were corrected to match the reported
interview. No data have been excluded and no changes were
made to the student recalls from myfood24.

Data collection
After identifying adolescents who were willing to take part in
the study, participants were asked to attend one of the fourteen
groups at their school. They were asked to attend one session
on 2 non-consecutive days over the course of 2 weeks for each
session. The 2 d were selected based on the availability of
students in school. As the interview was not conducted
on Saturday or Sunday, the recall only covered Monday to
Thursday and Sunday (week and weekend days). In each
session, participants were asked to report all foods and drinks
consumed in the previous day in myfood24 using the school’s
computer and then attend an interview with one of the two
trained nutritionist interviewers in order to complete the
interviewer-administered multiple-pass 24-h recall for the same
day. The interviewers were blind to what the participants had
entered into myfood24 and each participant was interviewed
separately. All participants were given a unique username and
password to use myfood24.
For logistical reasons, in order to manage the research in
schools, each group of students was randomly assigned to
attend a 1-h session, three of them were asked to start with
myfood24 (in order to avoid the learning effect with myfood24)
and two with the interviewer-administered MPR ﬁrst. Next, they
were swapped over when they had completed their ﬁrst tool.
On the 2nd day, participants who started with the interviews on
the 1st day were asked to start with myfood24 and vice versa.
When students asked for help, the researcher advised them to
check the instructions on the website, and encouraged them to
select the most appropriate food they consumed (no help was
given in selecting food or portion size). The target reference
period was from midnight to midnight the previous day, with an
identical time frame for both methods.
On the 2nd day, after conducting the two tests, the participants completed an anonymous questionnaire to identify their
backgrounds, attitudes towards technology, evaluation of
myfood24 and tendencies to respond in a socially desirable
way, using the Children’s Social Desirability (CSD) scale, which
contains fourteen items (online Supplementary Table S1). At the
end of the study, each participant received a £5 voucher as a
token of appreciation for their time and effort.

Statistical analyses
Analyses were performed using Stata statistical software release
11 (StataCorp LP)(28), and for all analyses the signiﬁcance level
was two-sided and set at 0·05. Descriptive statistics (mean
values and standard deviations) were used to deﬁne sample
characteristics. The method of Bland and Altman was used to
measure the extent of agreement between the two dietary
assessment methods(29), of which there are two components:
bias and precision. These were assessed by using the limit of
agreement between methods. Both aspects of agreement were
assessed using information from two observations of each
method per individual, assuming that the within-subject
variance is constant and the two measures for the same
subject on different days are independent(30). The intraclass
correlation coefﬁcient (ICC) between myfood24 and interview
(MPR) was also calculated using a two-way mixed-effects
ANOVA model, with a subject-by-method interaction(31). In
order to assess whether myfood24 agrees with interviewer MPR
in ranking individuals in the same category, dietary intake was
classiﬁed into tertiles for both methods. A linear weighted
kappa (κw)(32) was used to evaluate the level of agreement over
and above that which would be expected by chance and to take
into account the amount of disagreement between the methods.
This analysis was carried out for the average of the 2 d.
Secondary analyses were carried out to investigate whether
there was a signiﬁcant difference between the differences in EI
(myfood24–interview (MPR)) for the average of the 2 d and sex
or age group (younger adolescents to older adolescents)
using regression models; the difference in EI was the dependent
variable, and sex (model-1) and age group (model-2) were
the independent variables. Furthermore, a CSD score was
calculated and possible scores ranged from 0 to 14, with higher
scores indicating a higher tendency towards socially desirable
responses(33). A Spearman rank correlation was used to
measure the association between the CSD score and the
differences in EI. All secondary analyses were carried out with
the average of EI for the 2 d. Analyses were conducted on key
nutrients presented by the myfood24 summary ﬁle.

Results
Characteristics of the study sample
In total, seventy-ﬁve adolescents took part in this study: thirtyeight girls (51 %) and thirty-seven (49 %) boys, aged between
11 and 18 years. In all, sixty-six (88 %) of them were of white
ethnicity. An effort was made to balance the sample in terms of
age and sex in each age group. Only ﬁve adolescents (7 %),
three girls and two boys were unable to complete the 2nd
round. The recall covered 2 d including weekdays (Monday
to Thursday) and a weekend day (Sunday). From the 2 d,
26 (18 %) weekend days were included in the study (Table 1).
The mean social desirability score was 5·3 (95 % CI 4·8, 5·6), and
there were no signiﬁcant differences in adolescents’ CSD scores
between older adolescents and younger adolescents (mean
difference 0·02; 95 % CI −1·2, 1·1, P = 0·1) or between girls and
boys (mean difference 0·3; 95 % CI −1·4, 0·9, P = 0·6).
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Table 1. General characteristics of all adolescents (11–18 years)
(Mean values and 95 % confidence intervals; number and percentage)
General characteristics (n 75)
Age (years)
Child social desirability score*(n 70)†

Sex (girls)
Ethnicity (white)
Asian
Black or black British
Academic year (age range)
Year 7 (11–12 years)
Year 8 (12–13 years)
Year 9 (13–14 years)
Year 10 (14–15 years)
Year 11 (15–16 years)
Year 12 (16–17 years)
Year 13 (17–18 years)
Access the Internet (daily)
Access the Internet at home (yes)
Completed 2-d food recall
Food intake is similar to usual intake (yes)
Recall days
Weekdays
Weekend day
Day 1
Day 2

Mean

95 % CI

14·6
5·3

14·1, 15·1
4·8, 5·9

n

%

38
66
2
7

50·7
88·0
2·7
9·3

10
11
10
11
10
12
11
65
74
70

13·3
14·7
13·3
14·7
13·3
16·0
14·7
86·7
98·7
93·3

119
26
56
57

82·1
17·9
74·7
76·0

* Possible scores range from 0 to 14; higher scores indicate higher socially desirable
responses.
† Number of children who completed the questionnaire.

Reported nutrient intakes by myfood24 and the
interviewer-administered 24-h dietary recall multiple-pass
method for each day
Table 2 illustrates the daily intake of energy (kJ (kcal)),
macronutrients (g) and some nutrients (g), as reported by
myfood24 and the interview (MPR) for day 1 and day 2 separately. Daily EI, macronutrients and most nutrients were similar
on day 1 and day 2, with SFA and sugars being slightly lower on
the 2nd day. In general, the interview (MPR) appeared to record
slightly higher EI and macronutrient values than myfood24.

Agreement between myfood24 and the
interviewer-administered 24-h dietary recall
multiple-pass method for each day
Table 3 shows the limits of agreement and ICC for EI (kJ (kcal)),
macronutrients (g), ﬁbre (g), SFA (g), Na (g), sugars (g), total
vegetables (g) and total fruits (g). myfood24 Underestimated EI
compared with the interview (MPR); the mean difference was
−230 kJ (−55 kcal) (95 % CI −490, 30 kJ (−117, 7 kcal), P < 0·398),
with a limit of agreement of −3336 to 2874 kJ (−797 to 687 kcal).
This difference was equivalent to 2·8 % of the average EI, and
the limit of agreement ranged from an underestimation of 39 %
to an overestimation of 34 % for an average EI (Fig. 1). Although
there are signiﬁcant differences between the two methods in
the reported ﬁbre and sugars intakes, the ICC was high at 0·76
and 0·75, respectively. The ICC for EI and other reported
nutrients were high between the two methods, and ranged from
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0·46 for Na to 0·88 for EI. The ICC between the time points
(day 1 and day 2) for the two methods were similar (Table 4).
It was 0·5 (95 % CI 0·37, 0·63) for myfood24 and 0·49
(95 % CI 0·36, 0·62) for the interview (MPR) for the reported EI,
and similar ICC were also found for all other nutrients.

Agreement on ranking of energy and macronutrients
Table 5 presents the strength of agreement between myfood24
and the interview (MPR) on ranking of EI and macronutrients
into the same tertiles for the average of the 2 d. The percentage
agreement between the two methods was good, with the
percentage classiﬁed into the same or adjacent tertiles ranging
from 80 % for proteins (κw = 0·55) to 86 % for carbohydrates
(κw = 0·71).

Secondary analyses
Although girls had a greater difference in EI between the two
methods than boys, no signiﬁcant difference was found
between the differences (−414·6 kJ (−99·1 kcal); 95 % CI −207,
9·3; P = 0·07). Moreover, no signiﬁcant differences were found
in younger adolescents compared with older adolescents
in terms of the difference in EI between the two methods
(41 kJ (9·8 kcal); 95 % CI −101, 120; P = 0·86). Furthermore, the
correlation between CSD score and the difference in reporting
EI between the two methods was tested to investigate whether
the differences in reporting EI were related to the adolescents’
social desirability. Adolescents’ CSD was not associated with
the difference between the two methods (Spearman rank
correlation r −0·07; 95 % CI −0·29, 0·17; P = 0·58).

Discussion
This study demonstrates that myfood24 is an appropriate,
reliable and easy-to-use(20,34) tool among British adolescents
aged 11–18 years. myfood24 Has the potential to collect dietary
data of comparable quality to that of an interview (MPR), which
is considered to be the gold standard in the USA and is the most
widely used method. There were strong ICC between
myfood24 and the interview (MPR) for EI and most of the
reported nutrients. The relative bias in EI between the two
methods was small and not important.
There are a limited number of studies that have assessed the
validity or relative validity of ‘interactive computer-based’ and
‘web-based’ 24-h recalls(10,11,35–37) and speciﬁc limitations exist
when adolescents are the target age group. Studies comparing
self-administered with interviewer-administered computerised
24-h recalls have observed a small but signiﬁcant underestimation of energy and fat intake with the self-administered
tool in general(6).
Most of the studies comparing a computerised approach to
an interview or food diary have found larger differences and
considerably wider variation between the methods for key
nutrients compared with self-reported recalls in our study. For
example, the EI reported by the computerised 24-h recall
YANA-C was higher by 13 % (1096 kJ (262 kcal)) when it was
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Table 2. Some nutrient intakes reported by myfood24 and the interviewer-administered 24-h multiple-pass dietary recall
(interview (MPR))*
(Mean values and standard deviations)
myfood24
Nutrients intake/d
Day 1 (n 75)
Energy (kJ)
Energy (kcal)
Protein (g)
Carbohydrate (g)
Fat (g)
SFA (g)
Fibre (g)
Na (g)
Sugars (g)
Total vegetables (g)
Total fruits (g)
Day 2 (n 70)
Energy (kJ)
Energy (kcal)
Protein (g)
Carbohydrate (g)
Fat (g)
SFA (g)
Fibre (g)
Na (g)
Sugars (g)
Total vegetables (g)
Total fruits (g)

Interview (MPR)

Mean

SD

Mean

SD

8514·3
1999·9
70
272·2
73·2
28·1
14·8
2·9
126·5
98·3
153·7

4020·2
925·9
37·7
135·4
41·8
20·3
6·9
1·7
97·0
90·1
207·9

8745·2
2058·1
72·1
283·2
74·3
28·6
15·4
2·7
134·2
89·5
163·1

3813·7
871·2
39·4
125·5
37·9
16·9
7·2
1·3
83·7
85·9
213·7

7820·3
1869·1
66·2
256·6
63·4
23·8
13·8
2·4
104·2
80·3
164·9

2745·5
656·2
26·2
98·3
30·3
14·1
6·1
1·2
52·9
91·9
210·3

8035·4
1920·5
68·0
267·8
68·3
27·7
14·9
2·7
125·7
82·4
153·0

2561·4
612·2
22·7
99·3
26·6
13·7
7·3
1·6
65·8
80·6
184·8

myfood24, Measure Your Food On One Day.
* Daily intake of energy (kJ and kcal) and macronutrients such as proteins, carbohydrates and fats (g) as recorded by myfood24 and the interview
(MPR) for the equivalent day.

Table 3. Agreement between myfood24 and the interviewer-administered 24-h multiple-pass dietary recall (interview (MPR)) with
multiple observations per individual*
(Mean differences, intraclass correlation coefficients (ICC) and 95 % confidence intervals)
myfood24-Interview (MPR) (n 75, using both days)
Limit of agreement
Nutrients intake
Energy (kJ)
Energy (kcal)
Protein (g)
Carbohydrate (g)
Fat (g)
SFA (g)
Fibre (g)
Na (g)
Sugars (g)
Total vegetables (g)
Total fruits (g)

Mean differences
229·90
−54·95
−1·62
−11·13
−2·92
−2·10
−0·92
−0·02
−14·35
3·67
0·89

95 % CI
30·1,
7·2,
2·0,
22·8,
1·2,
0·2,
−0·1,
0·2,
−0·3,
15·8,
28·1,

−489·9
−117·1
−5·2
−0·5
−7·0
−4·2
−1·7
−0·3
−28·4
−8·5
−26·3

Intraclass correlation between
myfood24 and interview (MPR)

P

Lower

Upper

ICC†

0·40
0·40
0·60
0·10
0·16
0·05
0·03
0·84
0·02
0·62
0·95

− 3335·9
− 797·3
−44·6
−152·1
−51·7
−27·5
−10·2
−2·9
−120·8
−141·4
−324·1

2874·4
687·3
41·4
129·8
45·9
23·3
8·4
2·9
92·1
148·7
325·9

0·88
0·88
0·77
0·81
0·75
0·70
0·76
0·46
0·75
0·47
0·67

95 % CI
0·84,
0·84,
0·70,
0·74,
0·67,
0·60,
0·68,
0·35,
0·68,
0·30,
0·57,

0·92
0·92
0·83
0·86
0·81
0·77
0·82
0·59
0·82
0·57
0·76

* Daily intake of energy (kJ and kcal) and macronutrients such as proteins, carbohydrates and fats (g) as recorded by myfood24 and the interview (MPR)
for all days.
† Intraclass correlation coefficients (ρ) between myfood24 and interview (MPR).

compared against a 1-d food record (n 136), with a limit of
agreement ranging from 86 % (7033 kJ (1681 kcal)) to 60 %
(−4841 kJ (−1157 kcal)). However, the EI reported in YANA-C
was higher by 5·5 % (427 kJ (102 kcal)) with a limit of agreement
ranging from 68 % (5276 kJ (1261 kcal)) to -57 % (−4427 kJ
(−1058 kcal)) when compared with the interview (n 101), and

the researcher guided the pupils when completing YANA-C(15).
When YANA-C was compared with the intervieweradministered YANA-C data for (n 236) adolescents from eight
European cities, the EI was higher compared with the interview
by 3 % (255 kJ (61 kcal)), with a limit of agreement ranging from
41 % (3778 kJ (903 kcal)) to −47 % (–4289 kJ (–1025 kcal))(16).
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Fig. 1. Bland and Altman plot for energy intake for the two methods (myfood24
and interviewer-administered 24-h multiple-pass dietary recall (MPR)),
including both days of measurements (n 75, using both days).

A recent study compared INTAKE24 (un-aided) with an
interviewer-administered 24-h recall on the same day for 4
non-consecutive days conducted among 11–16-year-old
adolescents. The ﬁndings showed that the average EI reported
by INTAKE24 was lower than the interviewer-administered
24-h recall by 3 %, with a mean ratio of 0·97; the limit of
agreement ranged from 82 % (upper mean ratio 1·82) to −48 %
(lower mean ratio 0·52)(38). Findings from the YANA-C and
INTAKE24 studies were consistent in terms of absolute differences with the results for myfood24. However, the limits of
agreement were narrower in myfood24 compared with other
tools, possibly reﬂecting the additional information provided
by using brand-speciﬁc nutrients. ASA24-Kids-2012 was less
accurate than the interviewer-administered 24-h dietary recall
when compared with observed intakes; nonetheless, both
methods performed poorly among children aged 9–11 years(39).
However, in a feeding study in which the true intake for
three meals was known, eighty-one adults (20–70 years old)
completing the ASA24 reported 80 % of the foods and drinks
actually consumed compared with 83 % in AMPM(40).
Adolescents in this study tended to underestimate ﬁbre and
sugar intakes using myfood24 compared with the interview
MPR. Similarly, with INTAKE24, adolescents underestimated
non-milk intrinsic sugar by 11 %, and it was found that
high-sugar drinks were one of the most commonly omitted
food items in the tool(38). Furthermore, it was noticed that
adolescents in this study, particularly young adolescents,
found it difﬁcult to estimate both the amount of corn ﬂakes
consumed and the amount of milk consumed with the corn
ﬂakes, as the food photographs available in myfood24 only
included bowls of cereal without milk. Therefore, adding some
information in ‘project instruction’ (ﬁrst screen in myfood24)
about how to estimate corn ﬂakes portion size would be useful
(e.g. give an example for the standard portion size of corn
ﬂakes with and without milk), as well as emphasise the
importance of reporting all sugary drinks and added sugar
(extrinsic sugars).
In this study, Na and total vegetables had the lowest ICC and
this is likely to be related to the choice of different food codes
between the two methods that did not match well (far matches)
or omissions/intrusions. In INTAKE24, for example, the
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vegetable group had the largest percentage of food omissions
(17 %) among adolescents aged 11–16 years(38). Alternatively, it
may relate to food items with a greater number of options,
with respondents selecting items closer to the top of the list of
search results rather than scrolling through the whole list to
ﬁnd the best match. This was suggested as being the case in
an assessment of adults’ responses to the ASA24(40). Similar
mechanisms may explain the lower ICC for some nutrients
and food groups.’
In this study, no signiﬁcant differences were found between
males and females in the differences in terms of reported EI
between the two methods. This may highlight an advantage of
using new technology in a dietary assessment method, as most
adolescents nowadays share the same social characteristics,
particularly regarding their use of the internet(41). Moreover,
boys and girls have become similar in terms of their computer
activities(42). In addition, no signiﬁcant differences were found
between younger adolescents and older adolescents in the
differences between the two methods when reporting EI.
Despite there being no statistically signiﬁcant differences
between younger and older adolescents, some difﬁculties were
noticed in our study among year 7 adolescents (11 years old)
when they were reporting their food intake, particularly
when identifying certain types of food, such as whole milk or
semi-skimmed milk, or the cooking method used. This corresponds with other studies(17,43) that have found that adolescents
aged 11–12 years should complete the tools with assistance
from an adult. Owing to adolescents’ limited knowledge of food
names and types, their ability to self-report their food intake
without support is limited(3). Therefore, we recommend that
adolescents <12 years of age would require assistance from the
researcher or parents to obtain more accurate data, regardless
of the dietary assessment method used (traditional methods or
an online dietary assessment method, especially if the new
method contains a large database). However, the assistance
could be provided at a group level (e.g. at school classes) when
using an online dietary assessment tool, as there is no difference
between 11–12-year-old adolescents and adults in technical
understanding of websites(44).
Self-reporting of dietary intake is susceptible to social
desirability bias, which is rarely evaluated in the development
of new dietary assessment tools(45). The association between
CSD score and the differences in EI between the two methods
has been investigated in this study. The CSD score was developed based on the Marlowe–Crowne Social Desirability
(MCSD) scale for adults(46). Higher scores on the MCSD scale
were related to lower accuracy of reporting EI, with under
reporting of fats, sweets and total EI(47). In this study, the mean
tendency towards social desirability among adolescents was
5·3 out of 14 and it was not associated with the difference EI
between the two methods.
Regarding study strengths, this study has followed the general
principles of an appropriate relative validity study design, as the
test method and the reference method have measured the same
underlying concept over the same time period(48). Moreover,
2 d were used to ensure the accuracy and reproducibility of
myfood24. There are considerable advantages in collecting
replicate observations, so that the repeatability of the methods
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Table 4. Agreement between day 1 and day 2 using the same method
(Intraclass correlation coefficients (ICC) and 95 % confidence intervals)
myfood24
Nutrient intake

ICC

Energy (kcal)
Protein (g)
Carbohydrate (g)
Fat (g)
SFA (g)
Fibre (g)
Na (g)
Sugars (g)
Total vegetables (g)
Total fruits (g)

0·50
0·49
0·48
0·52
0·52
0·45
0·30
0·39
0·27
0·54

Interview (MPR)
95 % CI
0·37,
0·31,
0·34,
0·39,
0·39,
0·31,
0·20,
0·24,
0·12,
0·42,

0·63
0·59
0·60
0·65
0·65
0·59
0·45
0·53
0·42
0·66

ICC

95 % CI

0·49
0·44
0·46
0·47
0·46
0·51
0·30
0·35
0·27
0·51

0·36,
0·30,
0·33,
0·34,
0·33,
0·38,
0·20,
0·21,
0·12,
0·38,

0·62
0·58
0·60
0·61
0·60
0·64
0·46
0·50
0·43
0·64

myfood24, Measure Your Food On One Day; Interview (MPR), interviewer-administered 24-h multiple-pass dietary recall.

Table 5. Agreement on ranking of energy and macronutrient intakes into tertiles of intake for the average of the 2 d
(Linear weighted κ (κw) and 95 % confidence intervals; n 70)
Nutrients
Energy
Protein
Carbohydrate
Fat

Same or adjacent* (%)

κw

83
80
87
81

0·62
0·55
0·71
0·58

95 % CI
0·59,
0·52,
0·67,
0·48,

0·74
0·58
0·76
0·68

Agreement†
Substantial
Moderate
Substantial
Moderate

* Percentage of adolescents classified into same or adjacent quintile.
† Strength of agreement: 0·00–0·20 (slight), 0·21–0·40 (faire), 0·41–0·60 (moderate), 0·61–0·80 (substantial), 0·81–1·00 (almost perfect).

can be observed. The present study has also examined whether
social desirability response bias is a source of measurement
error in validation.
In terms of the limitations of this study, ‘relative’ instead of
‘absolute’ validity was applied by comparing myfood24 with a
face-to-face interview MPR; thus, measurement error may have
occurred as the two methods are not totally independent from
each other, and the subject is not totally independent on the
2 different days. However, measurement error cannot be
independent in all dietary assessment methods and it is difﬁcult
to measure the absolute validity of dietary intake(49). The main
validation study for myfood24 is being conducted in a large
sample of adults against reference measures (an intervieweradministered MPR) and biomarkers of nutritional exposure
including urinary N (for protein), K, sucrose and fructose and
total energy expenditure (TEE).
The process of collecting dietary information using one
method may affect the response to the other method, as
participants may become more conscious about their diet
and improve their recall in the second method(1). In order to
limit this effect on the use of myfood24 and to test the tool in a
way that will be used in practice, we had intended that
all students would complete myfood24 before the MPR.
However, owing to the availability of the interviewers,
computers and students, a pragmatic approach was taken.
An unbalanced design was used in the order of administration
of the two methods, with more participants completing
myfood24 ﬁrst than the interviewer-administered MPR. However, no statistical differences were found in the order of the

administration of the two methods, which was explored in
a subsample analysis (online Supplementary Table S2).
An alternative approach would have been to randomise the
order of the two instruments, as it is possible that students
would be more conscientious about completing the ﬁrst
instrument and perhaps would have lost interest for the second
method. However, the mode of delivery of the two methods
was different, and thus potentially minimising any such effect.
The aim of this study was to evaluate adolescents aged
11–18 years and their ability to use myfood24, rather than their
ability to use any underlying database. Therefore, the same
food database has been used in the two methods, which may
enhance the agreement and correlation between them, but
provides a clearer comparison of the tool itself.
Limited numbers of dietary assessment methods have been
found to be reproducible and valid for use among adolescents(50). A review by Forrestal(51) of twenty-eight studies found
that retrospective methods, especially 24-h dietary recalls, are
preferred for use among adolescents. In general, there is a
tendency for a higher estimate of EI by two non-consecutive
24-h recalls compared with a 5-d estimated food record. The
24-h recall is a valid method for assessing dietary intake at the
group level, and even young children could estimate their EI
with 78 % accuracy when compared with food records(50,52,53).
At the group level, the multiple-pass 24-h recall accurately
reﬂected mean EI with no difference between the mean of 3 d
EI and TEE estimated by doubly labelled water(54).
Although using new technology for reporting dietary intake
has many advantages, using new technology for recall seems not
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to rectify the issue of potential under-reporting of EI among
adolescents or adults(3,6). This may be due to the cognitive
processes involved in dietary recall. It has been suggested that
what one eats is stored in the generic memory and rarely
encoded into long-term memory(3). In addition, adolescents
underestimate EI by 18–42 % when using a food record(55).
Findings from a focus group study found that adolescents preferred to report their food intake at the end of the day as they still
remembered what they had consumed, rather than via a 24-h
recall or food record(56). However, that was not possible for the
validation study; although myfood24 has the option to be used as
a recall or food record, it would have been impractical to perform
the interview at the end of the day. Therefore, further studies are
required to investigate the accuracy of reported adolescents’ food
intakes using myfood24 at the end of the day, comparing the
ﬁndings with estimated energy expenditure.

Conclusion
myfood24 Is an online 24-h dietary assessment method
developed to meet the need for an accurate national online
dietary assessment tool. The ﬁndings of this study conﬁrm
that myfood24 has the potential to collect accurate dietary
data that are comparable in quality with an intervieweradministered 24-h recall (MPR) among adolescents aged
11–18 years, while being less laborious in terms of the data
collection method. However, using an online dietary assessment tool may not be feasible for adolescents <12 years of
age without assistance. myfood24 Is currently being validated
in adults against nutritional biomarkers. Further research is
required to test the feasibility of using myfood24 in a large
epidemiological study with different age groups so as to
standardise and automate dietary measurement within the
UK population.

Acknowledgements
The authors acknowledge the postgraduate nutritionists who
conducted the 24-h MPR: M. Kamar, M. Morris, C. Rycroft,
E. Vargas-Garcia. Also, the authors acknowledge those involved
in coding the interview (MPR) in myfood24.
This study was funded by the Medical Research Council
(MRC) (ref: G1100235/1). S. A. A. is in receipt of a scholarship
from King Abdul-Aziz University, Jeddah, Saudi Arabia.
The authors’ contributions are as follows: S. A. A. designed
the study, analysed and interpreted the data, and wrote the
manuscript. D. C. G. assisted in analysing the data. J. E. C.,
C. E. L. E., D. C. G. and N. A. A. assisted in designing the study
and interpreting the data. All the authors reviewed and
approved the ﬁnal version of the manuscript.
None of the authors has any conﬂicts of interest to declare.

Supplementary material
For supplementary material/s referred to in this article, please
visit http://dx.doi.org/10.1017/S0007114516000593

1685

References
1. Willett W (2013) Nutritional Epidemiology. New York, NY:
Oxford University Press.
2. Boushey C, Kerr D, Wright J, et al. (2009) Use of technology in
children’s dietary assessment. Eur J Clin Nutr 63, S50–S57.
3. Livingstone MBE, Robson PJ & Wallace JMW (2004) Issues
in dietary intake assessment of children and adolescents.
Br J Nutr 92, S213.
4. Vereecken C, Dohogne S, Covents M, et al. (2010) How
accurate are adolescents in portion-size estimation using the
computer tool Young Adolescents’ Nutrition Assessment on
Computer (YANA-C)? Br J Nutr 103, 1844–1850.
5. Ngo J, Engelen A, Molag M, et al. (2009) A review of the use of
information and communication technologies for dietary
assessment. Br J Nutr 101, Suppl. 2, S102–112.
6. Illner A-K, Freisling H, Boeing H, et al. (2012) Review and
evaluation of innovative technologies for measuring diet in
nutritional epidemiology. Int J Epidemiol 41, 1187–1203.
7. Brener ND, Billy JOG & Grady WR (2003) Assessment of
factors affecting the validity of self-reported health-risk
behavior among adolescents: evidence from the scientiﬁc
literature. J Adolesc Health 33, 436–457.
8. Subar AF, Kirkpatrick SI, Mittl B, et al. (2012) The Automated
Self-Administered 24-hour dietary recall (ASA24): a resource
for researchers, clinicians, and educators from the National
Cancer Institute. J Acad Nutr Diet 112, 1134–1137.
9. Roberts K (2010) Dietary Surveillance and Nutritional
Assessment in England: What Is Measured and Where Are the
Gaps?. Oxford: National Obesity Observatory.
10. Touvier M, Kesse-Guyot E, Méjean C, et al. (2011) Comparison
between an interactive web-based self-administered 24 h
dietary record and an interview by a dietitian for large-scale
epidemiological studies. Br J Nutr 105, 1055.
11. Liu B, Young H, Crowe FL, et al. (2011) Development and
evaluation of the Oxford WebQ, a low-cost, web-based method
for assessment of previous 24 h dietary intakes in large-scale
prospective studies. Public Health Nutr 14, 1998–2005.
12. Carter M, Burley V & Cade J (2013) Development of ‘My Meal
Mate’ – a smartphone intervention for weight loss. Nutr Bull
38, 80–84.
13. Hillier FC, Batterham AM, Crooks S, et al. (2012) The development and evaluation of a novel internet-based computer
program to assess previous-day dietary and physical activity
behaviours in adults: the Synchronised Nutrition and Activity
Program for Adults (SNAPATM). Br J Nutr 107, 1221–1231.
14. Baranowski T, Islam N, Douglass D, et al. (2012) Food Intake
Recording Software System, version 4 (FIRSSt4): a self‐
completed 24‐h dietary recall for children. J Hum Nutr Diet
27, Suppl. s1, 66–71.
15. Vereecken CA, Covents M, Matthys C, et al. (2005) Young
adolescents’ nutrition assessment on computer (YANA-C).
Eur J Clin Nutr 59, 658–667.
16. Vereecken C, Covents M, Sichert-Hellert W, et al. (2008)
Development and evaluation of a self-administered computerized 24-h dietary recall method for adolescents in Europe.
Int J Obes (Lond) 32, S26–S34.
17. Vereecken C, Covents M, Maes L, et al. (2014) Formative
evaluation of the dietary assessment component of Children’s
and Adolescents’ Nutrition Assessment and Advice on the
Web (CANAA-W). J Hum Nutr Diet 27, 54–65.
18. Moore HJ, Ells LJ, McLure SA, et al. (2008) The development
and evaluation of a novel computer program to assess
previous-day dietary and physical activity behaviours in
school children: the Synchronised Nutrition and Activity
Program™ (SNAP™). Br J Nutr 99, 1266–1274.

Downloaded from https:/www.cambridge.org/core. Coventry University, on 05 Apr 2017 at 11:11:49, subject to the Cambridge Core terms of use, available at https:/www.cambridge.org/core/terms.
https://doi.org/10.1017/S0007114516000593

1686

S. A. Albar et al.

19. Food Standards Agency (2013) Development of a web-based
24-hour dietary recall tool for use by 11–24 year olds:
INTAKE24. Newcastle University. http://www.food.gov.uk
20. Carter M, Albar S, Morris M, et al. (2015) Development of a UK
online 24-hour dietary assessment tool: myfood24. Nutrients
7, 4016–4032.
21. Bates B, Lennox A, Prentice A, et al. (2012) National diet
and nutrition survey; headline results from year 1, 2 and 3
(combined) of the rolling programme (2008/2009–2010/11).
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/
PublicationsStatistics/DH_128166 (accessed January 2013).
22. Altman DG (1991) Practical Statistics for Medical Research.
London: Chapman & Hall.
23. Cade J, Hancock N, Carter M, et al. (2014) PP38 development
of a new UK food composition database. J Epidemiol
Community Health 68, A62–A63.
24. Carter M, Wark P, Alwan N, et al. (2013) Development of a
UK online 24-hour dietary recall assessment tool: myfood24.
In European Journal of Clinical Nutrition, pp. S50 [A Hofman,
editor]. Aarhus, Denmark: European Journal of Epidemiology,
Springer.
25. Foster E, Hawkins A & Adamson A (2010) Young Person’s Food
Atlas Secondary. London: Food Standards Agency Publications.
26. Carter M, Albar S, Morris M, et al. (2015) Development of a UK
online 24-hour dietary assessment tool: myfood24. Nutrients 7,
4016–4032.
27. Conway JM, Ingwersen LA & Moshfegh AJ (2004) Accuracy of
dietary recall using the USDA ﬁve-step multiple-pass method
in men: an observational validation study. J Am Diet Assoc
104, 595–603.
28. StataCorp (2009) Statistical Software Release 11. College
Station, TX: StataCorp LP.
29. Bland JM & Altman DG (1986) Statistical methods for assessing
agreement between two methods of clinical measurement.
Lancet 327, 307–310.
30. Bland JM & Altman DG (2007) Agreement between methods
of measurement with multiple observations per individual.
J Biopharm Stat 17, 571–582.
31. Rabe-hesketh S & Skrondal A (2012) Multilevel and Longitudinal Modeling Using Stata. College Station, TX: A Stata
Press Publication StataCrop LP.
32. Viera AJ & Garrett JM (2005) Understanding interobserver
agreement: the kappa statistic. Fam Med 37, 360–363.
33. Baxter SD, Smith AF, Litaker MS, et al. (2004) Children’s
social desirability and dietary reports. J Nutr Educ Behav 36,
84–89.
34. Albar SA, Carter MC, Alwan NA, et al. (2015) Formative evaluation
of the usability and acceptability of myfood24 among adolescents:
a UK online dietary assessments tool. BMC Nutr 1, 29.
35. Baranowski T, Baranowski JC, Watson KB, et al. (2010)
Children’s accuracy of portion size estimation using digital
food images: effects of interface design and size of image on
computer screen. Public Health Nutr 14, 418.
36. Zoellner J, Anderson J & Gould SM (2005) Comparative validation of a bilingual interactive multimedia dietary
assessment tool. J Am Diet Assoc 105, 1206–1214.
37. Arab L, Tseng C-H, Ang A, et al. (2011) Validity of a multipass,
web-based, 24-hour self-administered recall for assessment of
total energy intake in blacks and whites. Am J Epidemiol 174,
1256–1265.
38. Foster E, Delve J, Simpson E, et al. (2014) Comparison study:
INTAKE24 vs Interviewer Led Recall Final Report,
https://www.food.gov.uk/scotland/news-updates/news/2014/
13135/intake24 (accessed October 2015).
39. Diep CS, Hingle M, Chen T-A, et al. (2015) The automated
self-administered 24-hour dietary recall for children, 2012

40.

41.

42.
43.

44.

45.

46.
47.

48.

49.
50.

51.

52.

53.

54.

55.

56.

version, for youth aged 9 to 11 years: a validation study.
J Acad Nutr Diet 115, 1591–1598.
Kirkpatrick SI, Subar AF, Douglass D, et al. (2014) Performance of the automated self-administered 24-hour recall
relative to a measure of true intakes and to an intervieweradministered 24-h recall. Am J Clin Nutr 100, 233–240.
Loranger H & Nielsen J (2005) Teenagers on the Web: Usability
Guidelines for Creating Compelling Websites for Teens.
Fremont, CA: Nielsen Norman Group.
Gross EF (2004) Adolescent internet use: what we expect,
what teens report. J Appl Dev Psychol 25, 633–649.
Baranowski T, Islam N, Baranowski J, et al. (2012) Comparison of a web-based versus traditional diet recall among
children. J Acad Nutr Diet 112, 527–532.
Yan Z (2006) What inﬂuences children’s and adolescents’
understanding of the complexity of the Internet? Dev Psychol
42, 418–428.
Hebert JR, Clemow L, Pbert L, et al. (1995) Social desirability
bias in dietary self-report may compromise the validity of
dietary intake measures. Int J Epidemiol 24, 389–398.
Crandall VC, Crandall VJ & Katkovsky W (1965) A children’s
social desirability questionnaire. J Consult Psychol 29, 27.
Taren D, Tobar M, Hill A, et al. (1999) The association of
energy intake bias with psychological scores of women. Eur J
Clin Nutr 53, 570–578.
Gleason PM, Harris J, Sheean PM, et al. (2010) Publishing
nutrition research: validity, reliability, and diagnostic test assessment in nutrition-related research. J Am Diet Assoc 110, 409–419.
Lennernas M (1998) Dietary assessment and validity: to measure what is meant to measure. Food Nutr Res 42, 63–65.
Rankin D, Hanekom SM, Wright HH, et al. (2010) Dietary
assessment methodology for adolescents: a review of reproducibility and validation studies: review article. S Afr J Clin
Nutr 23, 65–74.
Forrestal SG (2011) Energy intake misreporting among children and adolescents: a literature review. Matern Child Nutr
7, 112–127.
Kruger R, Kruger H & MacIntyre U (2006) The determinants of
overweight and obesity among 10- to 15-year-old schoolchildren in the North West Province, South Africa – the
THUSA BANA (Transition and Health during Urbanisation of
South Africans; BANA, children) study. Public Health Nutr 9,
351–358.
Lytle LA, Nichaman MZ, Obarzanek E, et al. (1993) Validation
of 24-hour recalls assisted by food records in third-grade
children. J Am Diet Assoc 93, 1431–1436.
Johnson RK, Driscoll P & Goran MI (1996) Comparison of
multiple-pass 24-hour recall estimates of energy intake with total
energy expenditure determined by the doubly labeled water
method in young children. J Am Diet Assoc 96, 1140–1144.
Rankin D, Hanekom SM, Wright H, et al. (2010) Dietary
assessment methodology for adolescents: a review of reproducibility and validation studies. S Afr J Clin Nutr 23, 65–74.
Albar S, Alwan N, Evans C, et al. (2014) Adolescents’ preferences in developing a UK online dietary assessment tool
(myfood24): focus group study. Proc Nutr Soc 73, E100.

Appendix: The myfood24 Consortium members
Salwa A. A., Helen C. Brown, J. E. C., Michelle C. Carter, C. E. L. E.,
D. C. G., Neil Hancock, Laura J. Hardie, Michelle A. Morris,
Kay L. White from the University of Leeds, Leeds; N. A. A. from
University of Southampton, Southampton, and, Heather E. Ford,
Gary S. Frost, U. Zeinab Mulla, Katerina A. Petropoulou,
Petra A. Wark from Imperial College, London, UK.

Downloaded from https:/www.cambridge.org/core. Coventry University, on 05 Apr 2017 at 11:11:49, subject to the Cambridge Core terms of use, available at https:/www.cambridge.org/core/terms.
https://doi.org/10.1017/S0007114516000593

