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Abstract

Objectives To estimate agreement between question-

naire-based frequency measures from the Health Behaviour

in School-aged Children study (HBSC) and 7-day 24-h

recall measures of breakfast, lunch and evening meals

among 11–15-year-olds, and examine whether disagree-

ment between the two methods varied by socio-

demographic factors.

Methods In one week 11–15-year-old Danish students

completed HBSC questionnaires including meal frequency

items. The following week they completed daily 24-h

recall questionnaire about their meals (response rate

88.4 %, n = 412).

Results Good to moderate agreement for the breakfast

measure: per cent agreement 0.70–0.87, kappa 0.43–0.65.

Fair agreement for the lunch measure: per cent agreement

0.53–0.84, kappa 0.26–0.54. High per cent agreement for

the evening meal measure (0.83–0.95) but poor kappa

agreement (0.14–0.19). Being immigrant predicted dis-

agreement between the two methods for week day

breakfast OR (95 % CI) 2.17 (1.16–4.04) and lunch 2.44

(1.33–4.48).

Conclusions We found good to moderate agreement

between frequency and 7-day 24-h recall measures for

breakfast, a fair agreement for lunch and for evening meal

the two agreement methods provided different results.

Migration status predicted disagreement between the two

methods.

Keywords Adolescents � Agreement �
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24-h recall measures

Introduction

Infrequent meal consumption is increasingly being consid-

ered a public health issue because of its associations with

poor nutritional intake (Nicklas et al. 2001; Pedersen et al.

2012; Rampersaud et al. 2005; Sjöberg et al. 2003; Storey

et al. 2009). Also, the literature indicates that infrequent

meal consumption is associated with overweight among

adolescents (Fabritius and Rasmussen 2008; Koletzko and

Toschke 2010; Nicklas et al. 2001; Rampersaud et al. 2005;

Toschke et al. 2005). According to Pereira et al. (2011)

breakfast consumption may increase satiety, resulting in

reduced energy intake and thereby lower the risk of devel-

oping overweight/obesity (Pereira et al. 2011). The existing

literature also suggests an association between infrequent

breakfast consumption and poor ability to concentrate

among adolescents (Cooper et al. 2011; Hoyland et al. 2009;

Rampersaud et al. 2005). From a prevention perspective, it

is important to know whether a particular health behaviour

in childhood and adolescence predicts similar behaviour in

adulthood. The existing literature documents that main meal

frequencies in adolescence predict main meal frequencies in

adulthood (Pedersen et al. 2013).
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Measures of main meal frequency such as breakfast,

lunch and evening meal among adolescents are broadly

used in population surveys such as the Health Behaviour in

School-aged Children study (HBSC). Increasing our

understanding of the validity of measures for estimating

adolescents’ meal habits is important to ensure that asso-

ciations identified in studies of adolescent meal habits are

not due to misclassifications of the applied measure of meal

habits. Only few studies address the validity of the applied

measures. Whereas a number of studies compare self-re-

ported frequency of consuming specific food-items with

24-h recall-data and diet records (Haraldsdottir et al. 2005;

Rockett et al. 2003; Vereecken et al. 2008, 2010; Ver-

eecken and Maes 2003), we have only identified three

studies which compare measures of main meal consump-

tion. One study by Persson Osowski et al. (2012) among

Swedish 10–12-year-olds found a moderate agreement

between children’s report of breakfast, lunch and evening

meal frequency compared to parents’ reports of their

children’s meal frequency (Persson Osowski et al. 2012).

Sjöberg and Hulthén (2004) compared a diet history and a

7-day record with regard to frequency of main meals

among Swedish 15–16-year-old girls. They found the best

agreement for breakfast (86 % had identical frequency,

lunch 69 %, and dinner 67 %) (Sjöberg and Hulthén 2004).

The HBSC breakfast frequency measure has been validated

in a test–retest and 7-day diary among 11–15-year-olds in

Flanders, Finland and Italy. Test–retest kappa statistics of

daily consumers versus less than daily consumers were

good (Flanders: week 0.71; weekend 0.60; Italy: week

0.71; weekend (not reported); Finland: week 0.78; weekend

0.58). Kappa statistics comparing daily consumption of

breakfast to diary measures in the Flemish population were

fair for weekends (0.34) and moderate for weekdays (0.47)

(Vereecken et al. 2014).

Meal habits vary by socio-demographic factors (Pearson

et al. 2009; Pedersen et al. 2012; Sjöberg et al. 2003; Utter

et al. 2010) and it is important to examine whether there are

socio-demographic variations in agreement. We have not

been able to identify studies of this issue.

The aim of this study was therefore to (1) investigate

agreement between the HBSC questionnaire-based main

meal frequency measures and a 7-day 24-h recall measures

of breakfast, lunch and evening meals among 11–15-year-

olds, and (2) examine whether disagreement between the

frequency and 24-h recall methods varied by socio-demo-

graphic factors.

Methods

This study is part of ‘‘The Meal Habits Validation Study’’

which is part of the on-going validation procedures

including qualitative and quantitative studies within the

cross-national Health Behaviour in School-aged Children

(HBSC) study (Currie et al. 2009). The Health Behaviour

in School-aged Children (HBSC) study is a cross-national

and cross-sectional WHO collaborative study. The overall

aim of the study is to monitor and describe young people’s

health and health behaviours and to gain further under-

standing of how health and behaviour relate to social

contexts (Currie et al. 2009). Data collection is conducted

every 4th year among students aged 11, 13 and 15 years (in

Denmark, equivalent to 5th, 7th and 9th grade) in a random

sample of schools (i.e., cluster sampling). The students

complete the self-administered, internationally standard-

ised, and anonymous HBSC questionnaire at school

(Roberts et al. 2009). In the absence of a golden standard

for measuring main meal frequencies we compared the

HBSC questionnaire-based main meal frequency measures

with a 7-day 24-h recall questionnaire. Data collection for

the present study was conducted in Denmark during the

autumn 2012.

The first step was to pilot test the 24-h recall question-

naire in one 5th grade, one 7th grade, and one 9th grade

class in one school, corresponding to the age groups 11-,

13-, and 15-year-olds. During one week the students

completed the 24-h recall questionnaire every school day.

The 24-h recall questionnaire and the procedure were

adjusted according to minor comments from the students

and teachers.

The second step was the main study ‘‘The Meal Habit

Validation Study’’ which took place in two strategically

selected schools, one school from a rural and medium

socio-economic area with low proportion of immigrants

and descendants of immigrants, and one school from an

urban and low socio-economic area with a high proportion

of immigrants. We included all students in 5th, 6th, 7th and

9th grade (21 classes). The students were asked to complete

a web-based version of the internationally standardised

HBSC questionnaire at school in one week (Roberts et al.

2009).

The following week they were each day asked to think

of the previous day and fill in a 24-h recall paper-version

questionnaire in their school class. To obtain data from the

weekend the students were on the first day Monday asked

to fill out for Friday, Saturday and Sunday. This approach

was chosen due to feasibility of the study. We invited 466

students to participate. Six students were excluded due to

request by parents. In total, 425 students responded to the

questionnaire, response rate 425/466 = 91.2 %. Of the 466

students invited 438 returned the 24-h recall questionnaire,

response rate 438/466 = 94.0 %. We had a comparable

match of 412 students with questionnaire and 24-h recall

data available, response rate = 412/466 = 88.4 %. The

validation study comprised 103 5th graders (mean age
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11.3, SD = 0.4), 121 6th graders (mean age 12.4,

SD = 0.4), 102 7th graders (mean age 13.4, SD = 0.4) and

86 9th graders (mean age 14.9, SD = 0.5). Total mean age

was 13.0 (SD = 1.5).

In Denmark, there is no ethical agency for approval of

non-invasive studies such as questionnaire-based studies in

the general population. Instead we asked for approval by

the school headmasters. Further, we informed parents about

the study and they had the opportunity to withdraw their

child from the study by returning a withdrawal note. The

students were informed that participation was voluntary

and anonymous. The study is completely anonymous as the

data file does not contain data which can be traced back to

individual students. Managing and storage of data are

approved by the Danish Data Protection Agency (Ref

2013-54-0461).

Measures

The meal frequency items in the HBSC questionnaire were

formulated separately for weekdays and weekend: ‘‘On

weekdays/weekend: How often do you usually eat break-

fast (more than a glass of milk or juice)/lunch (a proper

meal in the middle of the day)/evening meal (a proper meal

in the evening)’’. The response categories were for week-

days: ‘‘I never eat breakfast/lunch/evening meal in the

weekdays’’, ‘‘One day’’, ‘‘Two days’’, ‘‘Three days’’, ‘‘Four

days’’, ‘‘Five days’’. For weekend: ‘‘I never eat breakfast/

lunch/evening meal in the weekend’’, ‘‘Breakfast/lunch/

evening meal one day in the weekend’’, ‘‘Breakfast/lunch/

evening meal both Saturday and Sunday’’. We use the term

‘‘frequency’’ about these measures in the manuscript.

The 24-h recall questionnaire included the following

questions: ‘‘Did you have breakfast (more than a glass of

milk or juice)/lunch (a proper meal in the middle of the

day)/an evening meal (a proper meal in the evening) yes-

terday’’. Response categories were yes and no. We use the

term ‘‘24-h recall measures’’ about these measures in the

manuscript. To compare the frequency measures with the

24-h recall measures the 24-h recall measures were cate-

gorized into ‘‘Never eat breakfast/lunch/evening meal in

the weekdays’’, ‘‘One day’’, ‘‘Two days’’, ‘‘Three days’’,

‘‘Four days’’, ‘‘Five days’’. For weekend: ‘‘Never eat

breakfast/lunch/evening meal in the weekend’’, ‘‘Breakfast/

lunch/evening meal one day in the weekend’’, ‘‘Breakfast/

lunch/evening meal both Saturday and Sunday’’. In the

agreement analyses of e.g., weekday breakfast only stu-

dents who had answered the 24-h recall breakfast for all

5 weekdays were included in the agreement analyses and

the same procedure was used for the other meal types. In

the analyses of agreement between frequency measures and

24-h recall measures we compared the ordinal measures

and two dichotomizations: ‘‘Daily’’ versus ‘‘Not daily’’ and

‘‘Three days or less’’ versus ‘‘Four or more days’’. Table 1

shows the response categories and response distribution.

In the disagreement analyses we constructed variables of

disagreement (yes/no) for the dichotomized daily versus

not daily meal measures.

Prior to the present quantitative part of ‘‘The Meal

Habits Validation Study’’ we conducted a qualitative part.

Hereby face and content validity of the frequency items

were tested in a qualitative validation study among students

in three age groups (11-, 13- and 15 year olds). In total we

conducted 20 gender divided focus groups at five schools

with 2–5 students in each group. The objective was to learn

about the students’ perceptions and experiences of the

measures immediately after they had answered the ques-

tionnaire. Further, to understand how they understood the

concepts breakfast, lunch and evening meal. We found

generally high face validity as the students found it easy to

answer the items and the terms breakfast and evening meal

were generally used concepts. For some few it was difficult

to define the term lunch. To clarify the content validity the

students were asked about the concept of a proper meal for

lunch and evening meal. In general the students found it

more difficult to define a proper meal for lunch than for

evening meal. The students mentioned both healthy and

unhealthy foods and good tasting, but in general the stu-

dents answered that a proper meal had to make you full

(unpublished report from the qualitative part of the study).

The analyses included four socio-demographic variables

as predictors of disagreement: gender, grade, family social

class and migration status. According to prior studies, these

variables are associated with meal frequency (Pedersen

et al. 2012; Sjöberg et al. 2003; Utter et al. 2010). Family

social class was measured by the students’ information

about parents’ occupation. The research group coded the

information according to the standards of the Danish

National Institute of Social Research (Christensen et al.

2014; Hansen 1986) which is almost identical to the UK

Registrar General’s classification (Galobardes et al. 2006).

We categorised the students by the highest ranking parent

into: high family social class (social classes I ? II), med-

ium (III ? IV), low (V ? economically inactive), and

missing/non-classifiable. The measure of migration was

constructed from the respondents’ reports of their own and

their parents’ country of birth, categorised into natives and

immigrants/descendants of immigrants (Table 2).

Statistical analysis

We used SAS statistical software package (v. 9.3, SAS

Institute, Cary NC, USA). We defined agreement as using

completely comparable categories and applied three

agreement measures for the variables presented in Table 1:

(1) Per cent agreement calculated from the cross-tabulation.
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(2) Weighted kappa (Cicchetti-Allison’s weighting method)

for variables with ordinal categories. (3) Kappa for the

dichotomized variables. Per cent agreement and kappa

statistics provide different information about agreement.

The kappa coefficient takes into account the agreement

expected by chance, which is not the case for the percentage

agreement (Altman 1991), but the kappa coefficients are

misleading in case of asymmetric appearance of disagree-

ment (Cicchetti and Feinstein 1990; Fayers and Machin

2007; Feinstein and Cicchetti 1990). We therefore apply

both approaches to complement each other. We applied the

Altman guidelines (slightly adapted from Landis and Koch

1977) for interpretation of kappa coefficients: 0.81–1.00

very good, 0.61–0.80 good, 0.41–0.60 moderate, 0.21–0.40

fair and\0.21 poor (Altman 1991; Landis and Koch 1977).

The agreement analyses were conducted for the total sample

and stratified on gender and age.

Analyses of missing values were conducted by chi2 test

comparing respondents and non-respondent on the main

meal frequency measures with respondents and non-re-

spondent on the 24-h recall main meal measures.

In the disagreement analyses we used univariate logistic

regression to investigate how disagreement varied by socio-

demographic factors. We used the socio-demographic

variables as predictors for disagreement between the two

methods and modelled against disagreement for breakfast

weekday, breakfast weekend, lunch weekday, lunch week-

end, evening meal weekday and evening meal weekend.

Generally, we used multilevel analyses to account for the

cluster-design of the study (students within school classes

and classes within schools). In few of the analyses the model

did not converge and these analyses were conducted without

the random effects of school class and school. Table 2

shows the proportion of students with disagreement.

Results

Table 1 shows per cent agreement, kappa, and weighted

kappa. The level of agreement varied by variable and

applied agreement measure. The breakfast measure had

high per cent agreement (range 0.70–0.87) and good to

moderate kappa agreement (range 0.43–0.65). For lunch

the per cent agreement was medium (range 0.53–0.84) and

kappa agreement fair (range 0.26–0.54). The evening meal

measure had a high per cent agreement (range 0.83–0.95)

while the kappa agreement was poor (range 0.14–0.19).

The agreement was better for the dichotomized than the

ordinal variables. The highest per cent agreement was

found for evening meal (0.95). The lowest per cent

agreement was found for ordinal data on lunch in weekends

(0.53). Gender and age stratified analyses showed similar

patterns (data not shown). Table 1 also shows proportion of

missing responses. Missing was highest in the 24-h recall

questionnaire and especially for lunch in weekdays

(23.3 %). Analyses of missing data showed that a signifi-

cant larger proportion of adolescents with missing 24-h

recall data reported not eating breakfast (18.8 %,

p = 0.022) and evening meal (35.3 %, p = 0.006) every

weekday in the frequency measure compared to adoles-

cents with data available.

Table 2 illustrates the distribution of the included socio-

demographic variables. Table 2 also illustrates the pro-

portion of adolescents with disagreement between

frequency and 24-h-recall measures by socio-demographic

variables. The proportion of disagreement for weekday and

weekend lunch is high among immigrants (38.2 and

42.9 %).

Table 3 presents the results of the disagreement analy-

ses. Socio-demographic predictors for the disagreement

between the two methods are illustrated for each meal type.

Adolescents with missing data on family social class had

higher odds for disagreement on breakfast in the weekdays

compared to adolescents from high social class (OR, CI

95 % 2.51, 1.13–5.54). Further, immigrants had higher

odds for disagreement on breakfast and lunch in the

weekdays compared to natives (OR, CI 95 %. breakfast

2.98, 1.45–6.11, lunch 2.48, 1.08–5.70).

Discussion

The present agreement study of breakfast, lunch and eve-

ning meal measures presents a good to moderate agreement

between HBSC frequency measures and 24-h recall mea-

sures with regard to breakfast and a fair agreement for

lunch. For evening meal we found high per cent agreement

and low kappa. The agreement between frequency data and

24-h recall data was better for dichotomous than ordinal

variables and differed by agreement method used. The

existing agreement studies on meal measures differ in

methods and measures. Sjöberg and Hulthén (2004) com-

pared a diet history and a 7-day record with regard to

frequency of main meals among Swedish 15–16-year-old

girls and found a similar pattern of per cent agreement as

found in our study (Sjöberg and Hulthén 2004). The HBSC

breakfast frequency measure was previously validated by a

7-day diary among 11–15-year-olds in Flanders. Their

agreement was poor compared to our study (Vereecken

et al. 2014). The methods applied in the Flanders study are

briefly described, and comparisons with the methods

applied in the present study are therefore difficult. Our

results indicate that students may find the lunch measure

difficult to define whereas breakfast and evening meal

measures might be easier to interpret. This could be due to

the setting of the different meals. Breakfast and evening

948 T. P. Pedersen et al.
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Table 1 Distribution of main meal variables and agreement analyses of frequency and 24-h recall measures, Denmark 2012

Frequency main

meal measure

N (%)

24-h recall main

meal measure

N (%)

Categorizations applied in

analyses of agreement

Per cent

agreement

Weighted kappa/

kappa (95 % CI)

Breakfast weekday,

n = 358

Never 50 (12.1) 28 (6.8) All categories (ordinal) 0.70 0.63 (0.56–0.70)

One day 14 (3.4) 20 (4.9)

Two days 18 (4.4) 16 (3.9)

Three days 24 (5.8) 24 (5.8)

Four days 22 (5.3) 31 (7.5) 4–5 days versus 0–3 days 0.87 0.65 (0.56–0.74)

Five days 283 (68.7) 239 (58.0) Daily versus not daily 0.84 0.62 (0.53–0.70)

Missing 1 (0.2) 54 (13.1)

Breakfast weekend,

n = 379

Never 10 (2.4) 17 (4.1) All categories (ordinal) 0.85 0.43 (0.31–0.54)

One day 36 (8.7) 48 (11.7)

Two days 348 (84.5) 332 (80.6) Daily versus not daily 0.87 0.46 (0.33–0.59)

Missing 18 (4.4) 15 (3.6)

Lunch weekday,

n = 313

Never 25 (6.1) 9 (2.2) All categories (ordinal) 0.54 0.35 (0.27–0.42)

One day 13 (3.2) 17 (4.1)

Two days 25 (6.1) 17 (4.1)

Three days 38 (9.2) 20 (4.9)

Four days 47 (11.4) 50 (12.1) 4–5 days versus 0–3 days 0.84 0.54 (0.42–0.65)

Five days 261 (63.4) 203 (49.3) Daily versus not daily 0.71 0.37 (0.26–0.47)

Missing 3 (0.7) 96 (23.3)

Lunch weekend,

n = 379

Never 59 (14.3) 85 (20.6) All categories (ordinal) 0.53 0.26 (0.18–0.34)

One day 116 (28.2) 100 (24.3)

Two days 222 (53.9) 208 (50.5) Daily versus not daily 0.65 0.29 (0.19–0.38)

Missing 15 (3.6) 19 (4.6)

Evening meal

weekday, n = 342

Never 6 (1.5) 0 (0.0) All categories (ordinal) 0.83 0.14 (0.03–0.24)

One day 2 (0.5) 2 (0.5)

Two days 5 (1.2) 2 (0.5)

Three days 3 (0.7) 8 (1.9)

Four days 18 (4.4) 36 (8.7) 4–5 days versus 0–3 days 0.95 0.15 (-0.07–0.38)

Five days 375 (91.0) 297 (72.1) Daily versus not daily 0.85 0.19 (0.05–0.32)

Missing 3 (0.7) 67 (16.3)

Evening meal

weekend, n = 376

Never 3 (0.7) 5 (1.2) All categories (ordinal) 0.90 0.17 (-0.01–0.34)

One day 8 (1.9) 31 (7.5)

Two days 384 (93.2) 357 (86.7) Daily versus not daily 0.90 0.15 (-0.01-0.30)

Missing 17 (4.1) 19 (4.6)

Agreement is defined as using completely comparable categories
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Table 3 Unadjusted OR (95 % CI) for disagreement between frequency and 24-h recall main meal measures by socio-demographic predictors,

Denmark 2012

Breakfast

weekdays

Breakfast

weekend

Lunch weekdays Lunch weekend Evening meal

weekdays

Evening meal

weekend

OR (95 % CI) OR (95 % CI) OR (95 % CI) OR (95 % CI) OR (95 % CI) OR (95 % CI)

Gender

Girls 1.00 1.00 1.00 1.00 1.00 1.00

Boys 1.47 (0.83–2.61) 1.59 (0.84–3.01) 0.97 (0.59–1.59) 0.95 (0.62–1.45) 1.07 (0.60–1.93)a 1.22 (0.61–2.44)a

Age group

11-year-olds 1.00 1.00 1.00 1.00 1.00 1.00

12-year-olds 1.18 (0.46–3.01) 1.19 (0.33–4.27) 1.67 (0.68–4.08) 0.57 (0.30–1.11) 1.96 (0.74–5.20) 0.75 (0.25–2.25)

13-year-olds 0.72 (0.26–2.01) 1.62 (0.43–6.07) 1.41 (0.55–3.59) 0.75 (0.38–1.48) 1.60 (0.60–4.30) 0.99 (0.33–2.94)

15-year-olds 1.02 (0.37–2.80) 2.47 (0.67–9.16) 1.15 (0.45–2.97) 1.05 (0.53–2.08) 1.07 (0.40–2.85) 1.27 (0.43–3.73)

Family social class

High 1.00 1.00 1.00 1.00 1.00 1.00

Medium 0.91 (0.41–2.02) 0.70 (0.32–1.55) 1.30 (0.69–2.44) 0.85 (0.49–1.47) 0.76 (0.37–1.55) 1.95 (0.73–5.20)

Low 1.20 (0.49–2.97) 0.84 (0.33–2.13) 0.96 (0.44–2.09) 1.33 (0.70–2.53) 0.71 (0.29–1.71) 1.72 (0.55–5.39)

Missing 2.51 (1.13–5.54) 0.80 (0.31–2.06) 1.24 (0.58–2.63) 0.91 (0.47–1.74) 0.42 (0.16–1.13) 1.59 (0.51–4.98)

Migration status

Natives 1.00 1.00 1.00 1.00 1.00 1.00

Immigrants 2.98 (1.45–6.11) 1.44 (0.61–3.41) 2.48 (1.08–5.70) 1.43 (0.77–2.67) 1.42 (0.63–3.16) 1.06 (0.39–2.87)a

Disagreement for the dichotomized variables daily versus not daily
a Logistic regression without random effects of school and school class

Table 2 Distribution of socio-demographic variables and per cent disagreement between frequency and 24-h recall main meal measures,

Denmark 2012

N (%) Disagreement

breakfast

weekdays

(yes) N (%)

Disagreement

breakfast

weekend

(yes) N (%)

Disagreement

lunch

weekdays

(yes) N (%)

Disagreement

lunch

weekend

(yes) N (%)

Disagreement

evening meal

weekdays

(yes) N (%)

Disagreement

evening meal

weekend

(yes) N (%)

Gender

Girls 200 (51.5) 24 (13.8) 20 (10.7) 44 (29.0) 67 (36.0) 25 (14.8) 16 (8.7)

Boys 212 (48.5) 35 (19.0) 29 (15.1) 47 (29.2) 67 (34.7) 27 (15.6) 20 (10.4)

Age group

11-year-olds 103 (25.0) 14 (16.7) 7 (8.0) 16 (23.2) 36 (40.5) 9 (11.5) 9 (9.7)

12-year-olds 121 (29.4) 21 (19.3) 12 (10.7) 33 (34.7) 31 (27.9) 13 (12.4) 8 (7.5)

13-year-olds 102 (24.8) 11 (12.5) 13 (13.5) 23 (30.3) 32 (33.7) 14 (17.3) 9 (9.7)

15-year-olds 86 (20.9) 13 (16.9) 17 (20.5) 19 (26.0) 35 (41.7) 16 (20.5) 10 (12.1)

Family social class

High 102 (24.8) 13 (13.7) 15 (15.2) 23 (26.4) 35 (36.1) 18 (19.4) 6 (6.3)

Medium 148 (35.9) 16 (12.6) 16 (11.5) 37 (33.0) 46 (32.2) 19 (15.3) 16 (11.5)

Low 77 (18.7) 10 (15.6) 9 (12.9) 14 (25.0) 29 (42.7) 9 (14.8) 7 (10.3)

Missing 85 (20.6) 20 (27.8) 9 (12.7) 17 (29.3) 24 (33.8) 6 (9.4) 7 (9.6)

Migration status

Natives 355 (86.2) 44 (14.2) 38 (11.5) 78 (28.0) 113 (34.2) 43 (14.5) 31 (9.5)

Immigrants 57 (13.8) 15 (31.9) 11 (22.9) 13 (38.2) 21 (42.9) 9 (19.6) 5 (10.0)

Disagreement for the dichotomized variables daily versus not daily
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meal are often consumed in the home and lunch could be

consumed in different settings such as the e.g., the home or

school. Further, we found that immigrants had higher odds

of disagreement than native adolescents. To our knowl-

edge, no other studies of socio-demographic predictors for

disagreement have previously been published. Our findings

suggest that the understanding of questions or meal culture

may be different among native Danish adolescents and

immigrants. Additional research involving analyses of both

qualitative and quantitative data is needed to examine the

exact reasons underlying the difference in agreement by

immigrant status.

There is no golden standard for measuring meal fre-

quencies and this study compare frequency measures with

7-day 24-h recall measures. The lack of agreement between

the two methods for some of the measures could therefore

be due to limitations of both methods. The present study

would have benefitted from 24-h recall data covering more

than 7 days thereby providing a better measure of habits. In

line with previous studies (Sjöberg and Hulthén 2004;

Vereecken et al. 2014) and due to the feasibility of the

study we chose the 7-day approach as 7 days reflect a

normal week.

Per cent agreement and kappa statistics provide different

information about agreement. The advantage of the kappa

coefficient is that it takes into account the agreement

expected by chance. One example is the findings regarding

evening meal: few adolescents skip this meal and their

reporting of the meal is similar in both methods. Therefore

the observations are mainly placed in one cell. Conse-

quently, the per cent agreement was high but some of this

high agreement appears by chance. The kappa coefficients

are however misleading in case of asymmetric appearance

of disagreement (Cicchetti and Feinstein 1990; Fayers and

Machin 2007; Feinstein and Cicchetti 1990). The guideli-

nes for interpretation of kappa coefficients have been

criticized for being arbitrary but they are commonly used

(Fayers and Machin 2007).

Generally we found more missing data in the 24-h recall

data than in the meal frequency data. This observation

could suggest that completing the 24-h recall questionnaire

is time demanding and that adolescents may find it easier to

report a habit in a frequency questionnaire.

The participants’ interpretation of the term ‘meal’ may

compromise the validity of the study. Adolescents tend to

snack more and may be subject to constant eating rather than

eating meals, although this does not seem to be the case for

Danish adolescents (Lund and Gronow 2014). Also, our

initial qualitative observations suggest no such significant

problems. Still, our results indicate that the term ‘‘meal’’ may

be interpreted differently depending of migration status.

The current agreement study have been conducted among

Danish adolescents but the HBSC main meal measures have

been developed in the international HBSC study and are

suitable for capturing meal habits internationally.

The present study has a relatively large study population

which covers the age range from 11 to 15 years. The

response rate was high, and the socio-economic composi-

tion of the study population was diverse and therefore

appropriate for the study of socio-demographic variations.

Future research would benefit from qualitative valida-

tion studies exploring the perception of the term meal

among adolescents characterised by different socio-demo-

graphic profiles. Such qualitative studies would help clarify

adolescents’ definitions of a proper meal. Future validation

efforts should also include observational studies comparing

agreement between observations at school with question-

naire frequency measures.

Conclusions

We found a good to moderate agreement between the

HBSC frequency measures and 24-h recall measures for

breakfast and a fair agreement for lunch. For evening meal

we found a high per cent agreement. Immigrants had

higher odds of disagreement between the two methods than

native Danes. Until more insight into the validation of meal

frequency measures is available, we recommend the use of

questionnaire based meal frequency measures.
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