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Abstract
The present study aimed to assess the relative validity and reliability of a modified Food and Nutrition Literacy (M-FNLIT) questionnaire in primary
school children in the city of Mashhad. The study was conducted in four phases. In the first step, the content and face validity of the questionnaire
were evaluated by Delphi consensus as well as interviewing the students. Then, construct validity was examined using Confirmatory Factor
Analysis (CFA). The internal consistency and reliability of the questionnaire were also assessed using Cronbach α and Intraclass Correlation
Coefficient (ICC), respectively. Finally, a receiver operating characteristic analysis was performed to detect the cut-off scores of the M-FNLIT scale.
Findings of two rounds of Delphi showed satisfactory levels of Content Validity Ratio: 0·72 and 0·92, Content Validity Index (CVI): 0·92 and 0·98,
respectively. The results of CFA for domains and subscales of the M-FNLIT questionnaire including cognitive domain (understanding food and
nutrition information and nutritional health knowledge) and skill domain (functional, food choice, interactive, and critical skills) indicated accept-
able fit indices. M-FNLIT subscale-specific Cronbach α values ranged between 0·68 and 0·8 and ICC was 0·95 (95 % CI 0·93, 96). The final ques-
tionnaire included forty items (thirty-six Likert-type and four true-false items). FNLIT scores were categorized as low (≤ 58), medium (> 58–< 81),
and high (≥ 81). The M-FNLIT questionnaire has a good level of validity and reliability to measure food and nutrition literacy in primary school
children. The questionnaire can be applied in the evaluation of nutritional interventions in this age group.
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The high prevalence of non-communicable diseases (NCD),
including obesity, CVD, hypertension, and diabetes, has become
a persistent public health concern in both developed and devel-
oping countries(1). According to the WHO, modifiable behav-
iours such as unhealthy diet, physical inactivity, and smoking
are major risk factors for 80 % of NCD(2). Therefore, there has
been considerable interest in studying the role of nutrition in
the aetiology and prevention of NCD during the last decades(2).
Despite the focus of foodprogrammes andpolicies on the improve-
ment of diet quality, themajority of children and adolescents do not

meet most of the dietary recommendations(3). The transition into
late childhood and adolescence is usually accompanied by
increased independence that may bring about undesirable
changes in dietary behaviours(4–6).

It is well documented that the learned dietary behaviours and
food skills in childhood and adolescence are sustained in adult-
hood that may affect the risk of diet-related diseases lifelong(7).
Therefore, promoting healthy behaviours at these stages is a
unique opportunity to prevent and control long-term health
problems(8). To identify which factors may lead to unhealthy
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eating habits and subsequently diet-related diseases, assessment
of food and nutrition literacy levels among children and adoles-
cents is crucial(9).

Food literacy is an emerging term defined as the ‘collection of
inter-related knowledge, skills and behaviours required to plan,
manage, select, prepare and eat foods to meet needs and deter-
mine food intake’(10). This concept is growingly used in research,
policy and practice in tackling the causal link between health
problems and food choices. Hence, improving food literacy
and nutrition among children and adolescents has in particular
been the target of nutrition-based programmes and policies(11).

To measure food and nutrition literacy among Iranian chil-
dren, a Food and Nutrition Literacy (FNLIT) questionnaire was
primarily developed and validated in Tehran(12). Since food
literacy has a complex nature and has been affected by con-
textual influences such as geographical, socio-cultural and
racial factors(13,14), the applicability of this questionnaire to
children in other parts of Iran is limited. To ensure the effec-
tiveness of nutrition-related programmes and assess the link-
age between food literacy and eating habits among Iranian
children, a cross-cultural valid and comprehensible scale is
needed. With this regard, the present study aimed to modify
and update the previous version of the FNLIT questionnaire
using a mix-method approach and then evaluate its psycho-
metric properties in upper primary school children in
Mashhad.

Materials & methods

The validation study was conducted in 2018–2019 in Mashhad.
The questionnaire was adapted from a previously developed
questionnaire. This questionnaire consisted of forty-six items
within two cognitive and skill domains, which was validated
for children in fifth and sixth grade in Tehran, the capital city
of Iran(12). The research team included three nutritionists, one
pediatric psychologist, one health education and promotion spe-
cialist and one community medicine specialist. It was a mixed-
method study in which the relative validity and reliability of a
modified food and nutrition literacy (M-FNLIT) questionnaire
were assessed. The study was conducted in four distinct phases
including assessments of content and face validity, construct val-
idity, reliability and detecting cut-off scores (Fig. 1).

Phase 1) content and face validity

Content validity. Content validity of the scalewas assessed by a
two-round Delphi during summer and fall, 2018. A total of
twenty experts, involved in the field of nutrition-related research,
were invited to participate as panelists of the Delphi via email.
For qualitative content validity, panelists were asked to examine
the initial questionnaire in terms of age appropriateness and cul-
tural and socio-economic considerations. To calculate the
Content validity Index (CVI), the experts were asked to assess
individual questions regarding relevancy, clarity, and simplicity.
Questions on the necessity of each item were asked to calculate
the Content Validity Ratio (CVR). After revising items based on
the feedback of the first round, the revised questionnaire was
sent to the panelists for further feedback.

Face validity. To assess the qualitative face validity of the scale,
a convenience sampling of ten (five girls, five boys) aged 9–12
years, who did not take part in the main study, were interviewed
to ascertain whether there were any ambiguity, irrelevancy and
complexity for each item. The children were asked if they com-
prehended each question. Then they were requested to say their
opinions on the overall test instrument, particularly content and
format. To evaluate quantitative face validity, Impact Score was
calculated. In the second round of Delphi, experts were asked to
evaluate the importance of each item based on a five-point Likert
scale ranging from one (not important at all) to five (highly
important). The Impact Score was calculated for each item
using the following formula in which scores higher than
1·5 were considered acceptable. Impact score = frequency
(%) × importance(15).

Phase 2) construct validity

Subjects. To assess construct validity, a total of 325 children
aged 9 to 12 years were selected from the upper primary schools
in the city of Mashhad, north-east of Iran. Data collection con-
ducted fromDecember 2018 to March 2019. Study subjects were
chosen using a multistage random sampling method. Of the
seven educational districts of Mashhad, three districts were
selected randomly. To maximise the generalisability of the sam-
ple, two schools were randomly chosen based on the socio-
economic level of each district, including affluent, semi-affluent

Fig. 1. Study flow chart.
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and deprived that resulted in the selection of six schools in this
stage. In the second stage of random sampling, students were
selected from the schools. Fourth, fifth and sixth graders, who
did not have any chronic or acute diseases and did not follow
special diets, were eligible to participate in the study. The sample
size was determined based on the instrument’s items(16). Bentler
and Chou suggested the ratio of 5:10 participants per itemwould
be suitable for structural equationmodelling(17). In this study, we
considered seven samples for each item of scale.

Socio-demographic data, including child’s age, birth order,
parents’ age, parental education, and employment, were
obtained through interviewing students’ parents or caregivers
by experienced interviewers. Anthropometric data were mea-
sured based on standard methods by a trained dietitian using
the calibrated equipment(18). BMI was calculated as weight
in kilograms divided by the square of height in meter. The
BMI Z-score for age and sex was calculated based on the
World Health Organization Child Growth Standards software
(AnthroPlus, World Health Organization, Geneva, Switzerland,
2007)(19). The weight status of children was reported in four
categories, including underweight (z-score < 2 standard devi-
ations (SD), normal (z-score ≥–2 SD and ≤ 1 SD), overweight
(z-score > 1 SD and ≤ 2SD) and obese (z-score > 2 SD).

During January and February 2019, The M-FNLIT, a paper-
based self-administrative questionnaire, was filled out by stu-
dents under the study team’s supervision. The average length
of time for completion of the questionnaire was 15 min.

Confirmatory factor analysis. To confirm the construct valid-
ity, Confirmatory Factor Analysis (CFA) was performed to exam-
ine whether the existing data set fitted the measurement model,
which was developed with a priori hypothesis(12). Goodness-of-
fit index (GFI), adjusted goodness of fit index, root mean square
error of approximation, X2/DF and comparative fit index were
used to confirm the fitness of the suggested model.

Phase 3) reliability assessment

Internal consistency. To determine internal consistency,
Cronbach’s α for Likert-type items and Kuder Richardson 20
(KR-20) for dichotomous scales (correct = 1, wrong = 0) were
assessed(20). The reliability of M-FNLIT item scores was esti-
mated by determining a question should be removed based
on the impact on α of removing it.

Test–Retest reliability. To assess reproducibility, the test–retest
procedurewas performed on a convenience sample of sixty-four
students aged 9–12 years, which were estimated using the
following formula:

n ¼
z1��

2
þ z1��

� �
2

1
2 lnð1þr

1�rÞ
þ 3

Z1� �=2 ¼ 2=57 r ¼ 0=5 Z1� � ¼ 1=28

Two-way mixed-effects Intraclass Correlation Coefficient (ICC)
for the absolute agreement was evaluated to assess the agree-
ment on a scale level for each subscale and the total M-FNLIT
score with an interval of 4 weeks. The level of agreement

indicated by ICCwas interpreted as 0·00–0·10: virtually no agree-
ment, 0·11–0·40: slight agreement, 0·41–0·60: fair agreement,
0·61–0·80: moderate agreement and 0·81–1·0: substantial agree-
ment(21). The Kappa coefficients were also calculated for true-
false items.

Phase 4) The scoring

Items scoring. The total raw scores of the M-FNLIT question-
naire ranged between 40 and 200, which were proportionately
transformed to 0–100. The items 1–36 were rated on a five Likert
scale. The scores of 1 to 5 were allocated to the responses of
items except for items 9 to 15 which were scored inversely.
The items related to ‘food label literacy’ (items 37 to 40) were
dichotomous and ranged between 4 and 20. The scoring
method of the finalised M-FNLIT questionnaire is attached
as Supplementary Material.

Determining cut-offs for the scores. To determine the optimal
FNLIT cut-off score, a receiver operating characteristic (ROC)
analysis was performed. The ROC curve demonstrated the rela-
tionship between sensitivity (the proportion of true low FNLIT)
and specificity (proportion of true high FNLIT) across the full
range of FNLIT values. The sum score with the highest combina-
tion of sensitivity and specificity (Youden, 1950) was identified
as the optimal cut-off score.

Since there is no ‘gold standard’measurement as a criterion to
assess food and nutrition literacy in children, this analysis com-
pared the performance of the M-FNLIT scale against the mea-
surement of Healthy Eating Index, which is validated for
Iranian adolescents(22). To collect dietary intake data, sixty-three
students were randomly selected from each grade level at each
school to be contacted for 24-h dietary recalls. Three 24-h dietary
recalls (two weekdays and one holiday) were collected through
interviewing the studentswith a 2-week interval. A food amounts
booklet was distributed among students and used to estimate
serving sizes during recalls and parents and/or guardians of stu-
dentswere allowed to assist with recalls if needed. The data qual-
ity of completed dietary recalls was supervised by additionally
trained nutritionists. After data entry in Nutritionist IV (First
Databank Inc., Hearst Corp.) by an expert nutritionist, the
Healthy Eating Index scores were calculated using a mean of
each participant’s three dietary recalls by its’ scoring algorithm
method(23).

Statistical analysis

The total value of CVR was determined by Lawshe Table(24).
Based on Lawshe table, the minimum acceptable CVR depends
on the number of experts providing feedback which was 0·45 in
our study. The CVI of each item was computed according to the
number of experts who scored each item 3 or 4 for the relevancy,
clarity and simplicity divided by the total number of experts.
Based on the approach, CVI scores of> 0·79 were appropriate,
between 0·70 and 0·79 were needed to be modified according to
the panelists’ recommendations and less than 0·70 were unac-
ceptable and would be omitted(25). CFA was performed with
the Weighted Least Squares estimation method. The asympto-
matic covariance matrix was considered as a weighted matrix.
GFI and reasonable threshold levels of these indices for CFA
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were considered as relative χ2/df< 3, root mean square error of
approximation < 0·08, CFA> 0·9, GFI> 0·9 and adjusted good-
ness of fit index > 0/8(26). The Cronbach’s alpha coefficient and
KR-20 values equal to 0·7 and above were considered satisfac-
tory. Before Cronbach’s α calculation, coding for reverse items
was reversed. The ICC and Cohen kappa coefficient values
greater than 0·75 were defined as acceptable(15). To examine
the high and low cut-off of the total score of FNLIT, two ROC
analyses were conducted. The statistical analyses were per-
formed using SPSS 25.0, AMOS 24.0 and MedCalc 19.0.

Ethics consideration

The study protocol was approved by the Ethics Committee
of Mashhad University of Medical Sciences, Mashhad, Iran
(approval code: IR.MUMS.fm.REC.1396·732). All experts pro-
vided informed consent for each round of the Delphi panel.
The objectives of the study were fully explained to the children’s
parents/guardians, and those who wished to participate in the
study signed the written informed consent.

Results

Phase 1) content and face validity

The response rate for Delphi was 85 %; of twenty invited panel-
ists, seventeen completed the survey, which were experts in the
field of eight nutrition, two food science, one health promotion
and education, two medical education, two social medicine and
two paediatric psychology. Through qualitative content validity,
items were modified based on the panel recommendations. The
CVR for the total scale at the first and second rounds were 0·72
and 0·87, respectively. The satisfying agreement between the
panelists suggested an acceptable content validity of the M-
FNLIT questionnaire (CVI for the first and the second rounds
were 0·92 and 0·98, respectively). On the whole, nine items of
the questionnaire were removed and three were added. In this
way, the final number of the questions decreased to 40 (v. 46
items of the former version).

Based on the results of face validity, some items and the
instruction of the questionnaire were needed to be revised.
Modifications were made based on the panelists’ feedback in
which age appropriateness (especially for fourth grade) and
the cultural and socio-economic considerations were emphas-
ised. No item was deleted in this step as all items had an impact
score of more than 1·5.

Phase 2) construct validity

A total of 319 students, aged 9–12 years, participated in the con-
struct validity study. Participants were from grades 4 (34·1%), 5
(33·1%) and 6 (32·8 %(. Socio-demographic characteristics of the
participants are reported in Table 1. Based on the results of
confirmatory factor analysis, the first-order factor loadings
for the cognitive domain and the skills domain of the question-
naire ranged between 0·29 to 0·70 and 0·23 to 0·78, respec-
tively (Fig. 2 and 3). All factor loadings were statistically
significant (P < 0·001). The standardised factor loadings for
the second-order factor model in the construct validity study
are displayed in Fig. 4. The results of the model fit for the

first- and second-order factor structure of the questionnaire
are reported in Table 2, which indicates the acceptable fitness
of the proposed models.

Phase 3) reliability assessment

The Cronbach’s α coefficients and ICC were calculated for total
M-FNLIT and each of the subscales (Table 3). Cronbach’s α
showed a proper internal correlation for the total scale (0·88)
and ranged between 0·22 and 0·80 for various domains. KR-20
reliability index for the true v. false responses of food label liter-
acy was also acceptable (0·71). Since removing any items did not
change the total values of internal consistency substantially, all
items were kept.

Table 1. Demographic characteristics of 9–12-year-old students
participated in construct validity study in the city of Mashhad, 2018
and 2019
(Mean values and standard deviations, n 319)

Boys (n 163) Girls (n 156) P-value*

Mean SD Mean SD

Age 10·56 0·98† 10·54 1·03 0·86‡
Weight 39·79 13·2 41·66 12·9 0·20
Height 145·1 9·07 145·39 9·53 0·78
Father’s age 42·06 5·88 41·72 5·64 0·59
Mother’s age 37·93 5·42 37·02 5·2 0·13
Birth Order
1 66 40·7§ 84 53·8 0·01
≥ 2 96 59·3 72 46·2

Grade
4th 57 35 52 33·3 0·75
5th 51 31·3 55 35·3
6th 55 33·7 49 31·4

BMI z-score
Underweight 11 6·7 9 5·8 0·02||
Normal 97 59·5 88 56·4
Overweight 21 12·9 39 25
Obese 34 20·9 20 12·8

Father education
Illiterate or≤ 5 years 24 14·9 17 11·3 0·35
6–9 years or diploma 67 41·6 74 49·3
Associate’s degree or

higher
70 43·5 59 39·3

Mother education
Illiterate or≤ 5 years 16 10 13 8·5 0·30
6–9 years or diploma 77 48·1 87 56·9
Associate’s degree or

higher
67 41·9 53 34·6

Father job position
Worker 49 30·4 56 36·6 < 0·001||
Employee/clerk 62 38·5 32 20·9
High-rank employee/clerk 1 0·6 11 7·2
Retired 1 0·6 3 2
Self-manager 48 29·8 46 30·1
Unemployed 0 0 5 3·3

Mother employment
Working 55 34·4 45 29·4 0·34
Housewife 105 65·6 108 70·6
Residential area
Affluent 40 24·5 39 25 0·92
Semi-affluent 60 36·8 60 38·5
Deprived 63 38·7 57 36·5

* P-values obtained from χ2 test unless indicated.
† Data are shown as mean ± standard deviation.
‡ P-value obtained from independent-samples t test.
§ Data are shown as frequency (percentage).
|| Significant at the level of P< 0·05.
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For test–retest reliability, Kappa coefficients for each pair of
dichotomous responses (items 37–40) were at acceptable levels
of 0·95, 0·96, 0·88 and 0·73, respectively. The ICC (0·95) indi-
cated that theM-FNLIT questionnaire had excellent reproducibil-
ity (ICC above 0·8).

Phase 4) the scoring

According to ROC curve analysis, the AUC for low and high cut-
off of the total score of M-FNLIT were 0·89 (CI 95 %: 0·79, 0·96)
and 0·75 (CI 95 %: 0·63, 0·85), respectively, which were consid-
ered to be moderately predictive (Fig. 5 and 6). Results of ROC
analyses for high and low cut-offs of the M-FNLIT questionnaire
are presented in Table 4. ROC analysis indicated a cut-point
of≥ 81 for differentiating respondents with a high level of
FNLIT v. low level of FNLIT (< 81). It also indicated a cut-point
of≤ 58 for differentiating respondents with the low level of
FNLIT v. the high level of FNLIT (> 58). Based on the analysis,
participants were ranked into three categories of low (≤ 58),
moderate (> 58–< 81) and high (≥ 81) FNLIT.

Discussion

Results of the study confirm that theM-FNLIT questionnaire has a
good level of validity and reliability formeasuring food and nutri-
tion literacy in primary school children in Mashhad. This study is
one of the first attempts to assess the psychometric properties of
the FNLIT questionnaire in children. Most of the previous studies
have focused on nutritional knowledge in adults(27,28). Also, a

limited number of studies have addressed only nutritional liter-
acy or food literacy among children(29,30) or have emphasised
certain aspects of food literacy such as preparation skills and
food labelling(31,32). Therefore, providing multi-dimensional
tools that represent a wide range of items to assess individual,
interpersonal and social factors relating to children’s food and
nutrition literacy seems necessary. This study aimed to modify
the previously developed FNLIT questionnaire(12) and then vali-
dated it among upper primary school children in Mashhad.

The content validity of this questionnaire was determined by
both qualitative and quantitativemethods. Some specific items in
the original FNLIT questionnaireweremerely familiar to children
in the area of origin; hence, during the qualitative content valid-
ity, the panelists were asked to evaluate them from a socio-cul-
tural as well as age appropriateness points of view. In the
quantitative content validity, twenty experts from different geo-
graphic locations were invited to maximise the generalisabil-
ity of the study and ensure if the items adapted to the social
context of children, as well. There is no agreement on the
number of experts or any criteria that indicate the correct
number of panelists; however, the number of experts neces-
sary for evaluation of content validity has been recommended
from 2 to 20(33). It is worthy of note that increasing the number
of the knowledgeable experts in relevant disciplines who par-
ticipate in the panel could reduce the impact of personal views
and leads to more realistic and unbiased results. After two
rounds of Delphi in the current study, a satisfactory level of
Content Validity Ratio was found among seventeen partici-
pants (CVI 1:0·72, Content Validity Ratio 2:0·87). In a similar

Fig. 2. First-order confirmatory factor analysis factor loadings construct validity study for modified Food and Nutrition Literacy (M-FNLIT) scale of 9–12-year-old students
in the city of Mashhad, 2018 and 2019. n 319; all factor loadings are standardised and are statistically significant, P< 0·001.
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study in the USA, the Content Validity Ratio values were 0·4
and 0·7 in the first and second round of Delphi which was held
with sixteen and thirteen experts, respectively(29).

Qualitative face validity in the current study helped further
revision of the questionnaire more than a pure assessment of
psychometric properties, which resulted in alteration of length,
font size, formatting and ease of reading. This approach helped
to ensure that the under study population comprehended what
was being asked and were familiar with the terminology and
the subject of the questionnaire. CFA by using the maximum
likelihood method was applied to assess whether all items of
the M-FNLIT questionnaire were matched to the theoretical

frameworks. The results of CFA showed that all model fit indi-
ces had acceptable values for the first-order models of cognitive
and skill domains of the M-FNLIT questionnaire. Therefore, the
two-factor structure of cognitive domain and four-factor struc-
ture of skills domains were confirmed. However, in the second-
order model, the GFI was lower than the acceptable cut-point
(GFI: 0·87). This finding was consistent with the result of
Doustmohammadian et al., which also reported that the GFA
index was lower than the standard value in both first- and
second-ordermodels of the FNLIT questionnaire (GFI: 0·83)(12).
It should be noted that the GFI index is influenced by external
factors such as sample size, the number of parameters and the

Fig. 3. First-order confirmatory factor analysis factor loadings construct validity study for modified Food and Nutrition Literacy (M-FNLIT) scale of 9–12-year-old students
in the city of Mashhad, 2018 and 2019. n 319; all factor loadings are standardised and are statistically significant, P< 0·001.

Validity of modified food and nutrition literacy 1593

https://doi.org/10.1017/S0007114521001586  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S0007114521001586


Fig. 4. Second-order confirmatory factor analysis factor loadings construct validity study for modified Food and Nutrition Literacy (M-FNLIT) scale of 9–12-year-old
students in the city of Mashhad, 2018 and 2019. n 319; all factor loadings are standardised and are statistically significant, P< 0·001.
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degree of freedom to sample size(34). The degree of freedom
was more than the sample size in our study; thus, to minimise
the effects of external factors, the result of adjusted goodness of
fit index was also represented(35). Regarding the acceptable
results of other model fitness indices, particularly the ones that
were considered the main factors in structural equation

modelling (SEM) analysis such as root mean square error of
approximation and relative χ2, the structural validity of the
six-factor model of the M-FNLIT questionnaire was confirmed.

The overall M-FNLIT questionnaire and all of the subscales
demonstrated satisfying test–retest reliability and their internal
consistency reliabilities met the acceptable value of 0·70, except

Table 2. Results of confirmatory factor analysis of modified Food and Nutrition Literacy (M-FNLIT) scale in 9–12-year-old primary schoolchildren in city of
Mashhad, 2018 and 2019

X2 Df X2/df≤ 3 P-value GFI≥ 0/9 AGFI≥ 0/8 CFI≥ 0/9 RMSEA ≤ 0/08

First-order model
Cognitive domain 91·61 77 1·19 0·12 0·96 0·94 0·98 0·02
Skill domain 291·82 167 1·74 <0·001 0·92 0·89 0·92 0·04

Second-order model 817·56 545 1·50 <0·001 0·87 0·85 0·90 0·04

GFI, goodness-of-fit index; AGFI, adjusted goodness-of-fit index; CFI, comparative fit index; RMSEA, root mean square error of approximation.

Table 3. Results of internal consistency and test–retest reliability of modified Food and Nutrition Literacy (M-FNLIT) scale in 9–12-year-old primary
schoolchildren in the city of Mashhad, 2018 and 2019

Number of items Cronbach’s α (n 319) ICC* ICC 95% CI

n 64
Cognitive domain
Understanding food and nutrition information 11 0·71 0·91* 0·87, 0·94
Nutrition health knowledge 4 0·76 0·87* 0·81, 0·91

Skill domain
Functional 12 0·80 0·87* 0·83, 0·91
Interactive 3 0·68 0·88* 0·84, 0·92
Food choice literacy 4 0·68 0·85* 0·78, 0·90
Critical 2 0·22 0·73* 0·60, 0·82

Modified Food and Nutrition Literacy Scale (total) 36 0·88 0·95* 0·93, 0·96

* P< 0·001.

Fig. 5. High cut-off receiver operating characteristic (ROC) curves of modified
Food andNutrition Literacy (M-FNLIT) scale of 9–12-year-old students in the city
of Mashhad, 2018 and 2019.

Fig. 6. Low cut-off receiver operating characteristic (ROC) curves of modified
Food andNutrition Literacy (M-FNLIT) scale of 9–12-year-old students in the city
of Mashhad, 2018 and 2019.
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for the critical skill subscale. Similarly, in previous studies, the
internal consistency value of Critical food Literacy was reported
lower than the standard value(12,30). However, the internal con-
sistency reliability values depend on the number of items in the
questionnaire and since the critical skill subscale consisted of
two items, this could have resulted in lower internal consistency
values in our study(36).

The time interval between the two tests in test–retest should
be selected in a way that not only the instrument phrases are
forgotten but also no change occurs in the phenomenon-
being measured(37). Evidence recommended taking a period
of 1–4 weeks to examine test–retest reliability of items(38,39).
Therefore, the time interval of 4 weeks was chosen to minimise
a ‘learned’ response to the questions of the questionnaire. The
high ICC scores, which implied excellent reliability, showed that
the tool would produce repeated food skill domain measure-
ments that would be consistent for a given individual.

While there is no gold standard to assess food and nutrition
literacy among children, the Healthy Eating Index was used to
determine the cut-off points of M-FNLIT. Previous studies dem-
onstrated that the index reflected the quality of diet and was pos-
itively correlated with the risk reduction of NCD(40). In fact, it can
evaluate the adherence to the dietary guidelines and considered
the most appropriate indicator to identify the categorisation of
food literacy and nutritional scales(41).

The results of ROC analysis revealed three levels of low,
moderate and high food and nutrition literacy whose scores
were almost higher than those of the previous version of
the FNLIT questionnaire(14). Considerable attempts were
done to make the questionnaire more convenient for self-
administering; therefore, the higher levels of cut-points are
not surprising.

Children in fourth grade were included in the validation
phase of M-FNLIT for the first time as it was evident from the pre-
vious studies that children who are nine years old are cognitively
able to participate in studies related to health and can fill in self-
administered questionnaires(29,42). The study focused on chil-
dren in grades 4–6 because this age group would be considered
as a crucial stage for changes in food and nutrition literacy,
including food-related behaviours and skills. Also, narrowing
the age group ascertained that the M-FNLIT was developmen-
tally appropriate.

The main strength of this study was the modification and
evaluation of a food and nutrition literacy questionnaire with a
holistic approach. Although the current questionnaire has been
developed in Iran, its modification for usage in other parts of the
country with different socio-economic status and cultural

backgrounds is highly recommended. However, the study had
some limitations. First, the validation study of M-FNLIT was per-
formed in only one city of Iran. To validate the questionnaire,
further investigations in the whole country are needed.
Second, due to the lack of gold standard assessing food and
nutrition literacy among children, we were unable to conduct
criterion validity. Third, we used the self-report method that
may influence the validity of the study, and it is possible that
the respondents overestimate or underestimate their food
consumption and overstate their nutrition literacy. Although
recall bias and social desirability bias are in the nature of
the dietary recall method, to minimise such errors we used vis-
ual aids and common household measures. Both Persian and
English versions of the questionnaire are available
(Supplementary materials).

Conclusions

The results suggested an acceptable validity and reliability of the
M-FNLIT questionnaire to measure food and nutrition literacy
in upper primary school children in Mashhad. It can be used to
evaluate educational interventions in similar settings and age
groups.
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Table 4. Results of receiver operating characteristic (ROC) analyses for the high cut-off and low cut-off of themodified Food and Nutrition Literacy (M-FNLIT)
scale in 9–12-year-old primary schoolchildren in the city of Mashhad, 2018 and 2019

Indices Sensitivity Specificity Cut-off score* AUC 95% CI P value

Low cut-off of the M-FNLIT scale 75 92·45 58·75 0·89 0·79, 0·96 < 0·001
High cut-off of the M-FNLIT scale 88·89 71·15 81·25 0·75 0·63, 0·85 0·002

AUC, area under the curve.
* Cut-off score with the highest Youden’s Index value.
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