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Abstract 

Cooking skills are defined as a combination of individuals' confidence, attitude 

and knowledge in carrying out cooking tasks, involving planning, buying and 

preparing food. Developing these skills is fundamental to promote better food 

choices throughout life. Adolescents, who are at a key age for developing healthy 

behaviours, represent an important target group. It is therefore essential to plan 

Health Education interventions with this focus, requiring appropriate assessment 

phases and tools. Therefore, this study aimed to develop and validate an 

instrument to assess cooking skills in Portuguese adolescents. Given the lack of 

validated instruments for this population, we decided to translate, cross-culturally 

adapt and validate a tool for assessing cooking skills in adolescents. In addition, 

the study explored the associations between cooking skills, sociodemographic 

data and diet quality. 

The cooking skills questionnaire “Cooking with a Chef” (CWC) was translated and 

adapted for use in Portuguese and administered to 146 high school students, with 

a two-week interval between assessments. Reproducibility analysis showed 

significant test-retest differences only in the Availability and Accessibility of Fruits 

and Vegetables Index (AAFV) section (p = 0.006), while all other sections 

demonstrated satisfactory to excellent intraclass correlation coefficients. Internal 

consistency was generally acceptable, except for the AAFV (α = 0.507), Cooking 

Behaviour (α = 0.479), and Knowledge of Cooking Terms and Techniques 

Evaluation sections (α = 0.244), which had lower values. 

Construct validity was assessed through exploratory factor analysis (EFA) and 

the known-groups approach. EFA identified underlying factors in each section. 

Regarding the known-groups, the study found that girls (p = 0.039) and those 
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highly adhering to the Mediterranean Dietary Pattern (p = 0.006) displayed 

superior cooking skills. No significant associations were found with parents' 

education levels or Body Mass Index. However, lower cooking skills were linked 

to increased soft drink consumption (ρ=-0.218; p = 0.008). 

In summary, this study successfully translated, adapted, and validated a 

Portuguese version of a cooking skills tool for adolescents. The questionnaire 

demonstrated acceptable reproducibility and validity. This tool shows promise for 

future research and interventions aimed at enhancing cooking skills among 

Portuguese adolescents. 

 

Keywords: cooking skills, assessment tool; cross-cultural adaptation; 

reproducibility; validity; adolescents; Portugal 
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Resumo 

 

As capacidades culinárias são definidas como uma combinação da confiança, 

atitude e conhecimento dos indivíduos na execução de tarefas culinárias, 

envolvendo o planeamento, a compra e a preparação de alimentos. O 

desenvolvimento destas capacidades é fundamental para promover melhores 

escolhas alimentares ao longo da vida. Os adolescentes, que se encontram 

numa idade fulcral para o desenvolvimento de comportamentos saudáveis, 

representam um grupo-alvo importante. É, por isso, essencial o planeamento de 

intervenções em Educação para a Saúde com este foco, exigindo fases de 

avaliação e ferramentas adequadas. Sendo assim, este estudo teve como 

objetivo desenvolver e validar um instrumento de avaliação das capacidades 

culinárias em adolescentes portugueses. Dada a falta de instrumentos validados 

para esta população, optou-se por traduzir, adaptar transculturalmente e validar 

uma ferramenta de avaliação de capacidades culinárias em adolescentes. Além 

disso, o estudo explorou as associações entre as capacidades culinárias, os 

dados sociodemográficos e a qualidade da alimentação. 

O questionário de capacidades culinárias “Cooking with a Chef” (CWC) foi 

traduzido e adaptado para uso em português e aplicado a 146 estudantes do 

ensino secundário, com um intervalo de duas semanas entre as avaliações. A 

análise da reprodutibilidade mostrou diferenças significativas no teste-reteste 

apenas na secção do Índice de Disponibilidade e Acessibilidade de Frutas e 

Produtos Hortícolas (AAFV) (p = 0,006), enquanto todas as outras secções 

demonstraram coeficientes de correlação intraclasse satisfatórios a excelentes. 

A consistência interna foi geralmente aceitável, exceto para as secções AAFV (α 
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= 0,507), Escala de Comportamentos sobre preparação e confeção de alimentos 

(α = 0,479) e na Avaliação do Conhecimento sobre Termos e Técnicas de 

Cozinha (α = 0,244), que apresentaram valores mais baixos. 

A validade de construto foi avaliada através da análise fatorial exploratória (AFE) 

e da abordagem dos grupos conhecidos. A AFE identificou fatores subjacentes 

em cada uma das secções. No que diz respeito aos grupos conhecidos, o estudo 

concluiu que as raparigas (p = 0,039) e os indivíduos com elevada adesão ao 

Padrão Alimentar Mediterrânico (p = 0,006) apresentavam capacidades 

culinárias superiores. Não foram encontradas associações significativas com os 

níveis de educação dos pais ou com o Índice de Massa Corporal. No entanto, as 

capacidades culinárias inferiores estavam associadas a um maior consumo de 

refrigerantes (ρ=-0,218; p = 0,008). 

Em resumo, este estudo traduziu, adaptou e validou com sucesso uma versão 

portuguesa de um instrumento de capacidades culinárias para adolescentes. O 

questionário demonstrou reprodutibilidade e validade aceitáveis. Este 

instrumento é promissor para futuras investigações e intervenções destinadas a 

melhorar as capacidades culinárias dos adolescentes portugueses. 

 

Palavras-chave: capacidades culinárias; instrumento de avaliação; adaptação 

transcultural; reprodutibilidade; validade; adolescentes; Portugal 
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Introduction 

Health education and cooking skills 

Chronic non-communicable diseases, such as Diabetes Mellitus and cerebro-

cardiovascular diseases, are the main cause of death in Portugal and at 

European level. (1, 2)  

At a national level, in 2021, inadequate eating habits were among the five main 

risk factors contributing to mortality (11.4%) and loss of healthy life years (7.3%). 

In addition, there are other relevant risk factors where diet plays a determining 

role and action is urgently needed, including increased plasma glucose and high 

body mass index. (3, 4) 

Such evidence highlights the enormous importance of health education and the 

promotion of food literacy among the Portuguese population. Particularly at 

school age, educating individuals about healthy and balanced eating is 

fundamental, as small changes can have a big impact on their present and future 

health;  (5, 6) the habits acquired can be maintained in adult life, thus reducing 

the risk of obesity and promoting overall health. (7)  

Food education in young people is usually worked through classroom sessions, 

promoting their knowledge about food and nutrition. However, it is also important 

to 'get hands on' and empower adolescents so that the theory is reflected in their 

behaviour and attitudes. (8) Indeed, promoting health literacy and empowering 

individuals to make healthy food choices is a strategic area defined by the 

National Programme for the Promotion of Healthy Eating (PNPAS) for 2022-

2030. (9) Furthermore, the national Integrated Strategy for the Promotion of 
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Healthy Eating (EIPAS) defines food education strategies as actions to develop 

food preparation and cooking skills in the school environment. (10) 

Thus, the development of cooking skills, defined as a combination of confidence, 

attitude and knowledge of individuals in performing cooking tasks, involving 

planning, purchasing and preparing food, is an interesting strategy to promote 

healthy eating habits. (11, 12)  

The European Food and Nutrition Action Plan 2015-2020 has long been 

considering that interventions and initiatives focusing on the capacities of the 

individual, such as cooking skills, should be valued as they improve 

simultaneously knowledge, skills and attitudes. (13) 

Some studies have shown that its development and application can have 

numerous health benefits, such as improved dietary quality, weight control, and 

even longevity. (14-18) 

In addition, it promotes a sense of achievement and empowerment in both adults 

and children. In younger people, in particular, greater participation in meal 

preparation can lead to a greater sense of empowerment, independence and 

satisfaction from learning new skills. (18, 19) 

The development of cooking skills is important in all age groups, but learning 

them early in life seems to be associated with better food quality, namely higher 

intake of vegetables, and cooking habits. (20, 21) 

 

Cooking skills in adolescents and their importance 

In the results obtained by the last National Food and Physical Activity Survey 

2015/16 (IAN-AF), adolescents had high levels of inadequate intake of fruit and 

vegetables (78%) and a high average daily intake of snacks, savouries and 



3 
 

pizzas (30.9g/day), sweets, cakes and biscuits (89.8g/day) and soft drinks 

(161.4g/day). (22) 

Bearing in mind that young people are at a pivotal age for developing healthy 

behaviours with the potential to carry over into adult life, it is important to act to 

change their eating habits. (23) Moreover, they are at a time in their lives when 

most of them live with relatives and, in a few years, with the entry into the labour 

market or university life, they may be faced with their first moment of 

independence in which they will make their own food and meal choices. In 

Portugal, in 2019, around 120,000 students were displaced from their homes to 

study in Higher Education, showing the importance of acting early. (24) 

This transition period is also characterised by changes in eating behaviours and 

an increased risk of weight gain, mainly due to individual factors, including 

already acquired knowledge and eating habits. (25) 

This provides important reasons to assess and develop the cooking skills of 

young people and to understand their impact on current and future diet quality. 

In adolescence, it is possible to positively associate better cooking skills and 

habits with adherence to the Mediterranean Dietary Pattern (MDP), considered a 

healthy eating pattern. (26) In fact, there is a positive correlation between high 

adherence to this pattern and the adolescents' quality of life (27), demonstrating 

the proximity of MDP to healthy habits. 

With regard to maintaining healthy habits, it is possible to associate the learning 

of cooking skills in adolescents with greater confidence and frequency in cooking 

meals when they reach adulthood, greater openness to new foods, greater 

knowledge of food safety and less consumption of fried foods, chocolates or salty 

foods. (20) It is also interesting to note that among 30-35 year olds with children, 
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those with better cooking skills at a younger age consume less fast food and have 

more family meals. (28) 

 

Development of cooking skills in adolescents 

Learning cooking skills seems to take place between mother and child, according 

to several studies, and obtaining information only through the mother is related 

to better cooking practices and eating habits. (20, 29, 30) However, a reduction 

in the number and level of meal preparation skills of individuals has been 

observed, suggesting a reduction in the transfer of learning between mother and 

child. (20, 31, 32) 

A key factor in this reduction is related to social change, where women have more 

limited time for housework and therefore are less willing to let the child participate 

in meal preparation. (18, 33) In addition, the frequent consumption of pre-

prepared meals and ultra-processed foods reduces cooking skills and, 

consequently, the transition of knowledge to the new generation. (12) 

A study evaluated the cooking habits of adolescents between the seventh and 

ninth grade in a public school in Portugal, showing that nearly half of the 

adolescents had never cooked vegetables, fish and soup. (26) 

Not allowing young people to experiment and learn how to cook may compromise 

the acquisition of important skills for their adult and independent life. Therefore, 

it is crucial to find alternatives to ensure the empowerment of young people in the 

acquisition and development of these skills, where health education projects can 

play an important role. 

Well-being, health and environment are considered as core competence areas in 

the profile of students in compulsory education in Portugal, inserted in the 
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Citizenship and Development curriculum. Students are expected to be 

responsible and aware that their actions and decisions affect their health, and to 

take increasing responsibility for taking care of themselves. (34) Therefore, the 

development of cooking skills can be considered a fundamental foundation for 

adult life that can be developed in a school context.  

In China, a school-based cooking intervention showed important results. 

Adolescents revealed an improvement in their ability to follow a recipe, prepare 

and cook food. (35) 

It is also interesting to understand that the effects of these projects go beyond 

food and nutrition. They have the potential to develop social and team-building 

skills and to involve family and community. (11) 

Therefore, there is solid evidence of the importance of implementing health 

education projects focused on developing cooking skills in young people. 

However, the construction of an intervention project requires a diagnostic 

evaluation and an assessment of the results of the interventions implemented. 

(36) 

 

Methodologies for assessing cooking skills 

Currently, there are some questionnaires that assess cooking skills. Most of the 

existing questionnaires were created to evaluate the impact of specific 

interventions in this area, and not all of them are validated for the population in 

question. As an example, the Create Your Own Kai intervention with New 

Zealand adolescents (37) and the Teen Cuisine intervention for American 

adolescents (38) used non-validated questionnaires as part of their evaluation 

process.  
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Nevertheless, to offer the best possible health evidence and to enable 

comparisons between groups using a standardised measure designed and 

adapted to quantify a phenomenon cross-culturally, it is crucial to use validated 

instruments. This level of specificity provides more assurance that a disease's or 

its’ treatment impacts are reported similarly across international trials or outcome 

evaluations. (39-43) 

There are already some questionnaires validated for different populations, such 

as in children (44, 45), in adults (46, 47) and in university students (48, 49).  

Specifically in Portugal, there are translated and validated questionnaires for 

university students (50, 51).  However, to the best of our knowledge, there is no 

questionnaire that made the assessment of cooking skills in a comprehensive 

way and that was used and validated in Portuguese adolescents. 

Among the existing questionnaires, the one developed for the "Cooking with a 

Chef” (CWC) questionnaire (49) stands out for assessing a multitude of 

components which encompass cooking skills, namely attitudes, behaviours, 

frequency and degree of confidence in planning and cooking healthy meals, as 

well as cooking knowledge.  

In Brazil, this questionnaire was used for the translation, cross-cultural adaptation 

and validation process in university students. (42)  

Although it was developed and validated for university students, the 

questionnaire proved to be the best fit for evaluating the population of our study 

since it provided for the most thorough evaluation of cooking skills. This might be 

helpful in the context of an intervention since it would allow for the understanding 

of the target population's reality and the ability to tailor the intervention to meet 

their needs. 
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“Cooking with a Chef” questionnaire  

Based on an extensive review of the literature, no validated questionnaires were 

found to evaluate cooking skills of adolescents in Portugal. 

The CWC questionnaire was originally created for the impact evaluation of a food 

education intervention project called CWC at Clemson University, United States, 

developed with university students. Michaud also validated this tool in this 

population. (52)  

This tool was subsequently improved by adding new questions suggested after 

Michaud’s validation process. (52) It was used as one of the evaluation tools in 

the studies by Kerrison (2014) and Kerrison, Condrasky and Sharp (2017). (53, 

54) Also, Warmin validated this new version in university students, but in an 

online format. (49, 55)  

The most recent and complete version of the questionnaire was the one utilized 

in the present research. (49) The questionnaire presents sections built for the 

CWC programme and based on other already existing instruments. It contains six 

scales, a short index and a knowledge evaluation section, comprising a total of 

62 items. Each section aims to assess different behaviours and attitudes towards 

cooking skills, as described in Table 1. The response options vary between 

yes/no, Likert scales of agreement ("Strongly disagree" - "Strongly agree"), 

frequency ("Not at all" - "About everyday") or confidence ("Not at all confident" - 

"Extremely confident") and multiple choice. 

 

Table 1. Cooking with a Chef questionnaire (CWC)*. 

Instruments 
Response 

options 

Number 

of items 
Summative scores 
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Availability and 

Accessibility of Fruits 

and Vegetables Index 

Yes/ No 8 

A lower score is 

indicative of greater 

availability or 

accessibility. 

Cooking Attitudes 

Scale 

Strongly 

disagree 

To strongly 

agree 

7 

A higher score is 

indicative of a more 

positive attitude toward 

cooking activities. 

Cooking Behaviors 

Scale 

Not at all to 

about everyday 
10 

A higher score is 

indicative of more 

frequent at-home 

cooking activities. 

Produce 

Consumption Self-

Efficacy Scale 

Not very 

confident to 

extremely 

confident 

3 

A higher score is 

indicative of a greater 

degree of self-efficacy. 

Cooking Self-Efficacy 

Scale 

Not very 

confident to 

extremely 

confident 

6 

Self-Efficacy for 

Using Basic Cooking 

Techniques Scale 

Not very 

confident to 

extremely 

confident 

12 
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Self-Efficacy for 

Using Fruit, 

Vegetables, and 

Seasonings Scale 

Not very 

confident to 

extremely 

confident 

8 

Knowledge of 

Cooking Terms and 

Techniques 

Evaluation 

Multiple choice 8 

A higher score is 

indicative of higher 

knowledge. 

* Adapted from Warmin, A. (2009). Cooking with a chef: A culinary nutrition 

intervention for college aged students. (Master Thesis). Clemson University. 

Objectives 

The general aim of this study was to provide a validated tool for assessing 

cooking skills in Portuguese adolescents. 

In a sample of Portuguese adolescents, it was intended to perform the following 

specific objectives: 

- Cross-cultural adaptation of the CWC questionnaire into European Portuguese; 

- Evaluation of reproducibility and validity of the Portuguese version of the CWC 

questionnaire; 

- Association of the level of cooking skills obtained with the Portuguese version 

of the CWC questionnaire with socio-demographic data and diet quality.
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Methodology and Results 
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ABSTRACT  

This study aimed to develop and validate a tool for assessing cooking skills in 

Portuguese adolescents, focusing on their confidence, attitude, and knowledge 

related to cooking tasks. Given the lack of validated tools for this population, the 

"Cooking with a Chef" questionnaire was translated, adapted, and validated. 

Additionally, the study explored associations between cooking skills, 

sociodemographic data, and diet quality. 

The questionnaire was translated and adapted for use in Portuguese and 

administered to 146 high school students, with a two-week interval between 

assessments. Reproducibility analysis showed significant test-retest differences 

only in the Availability and Accessibility of Fruits and Vegetables Index (AAFV) 

section (p = 0.006), while all other sections demonstrated satisfactory to excellent 

intraclass correlation coefficients. Internal consistency was generally acceptable, 

except for the AAFV (α = 0.507), Cooking Behaviour (α = 0.479), and Knowledge 

of Cooking Terms and Techniques Evaluation sections (α = 0.244), which had 

lower values. 

Construct validity was assessed through exploratory factor analysis (EFA) and 

the known-groups approach. EFA identified underlying factors in each section. 

Regarding the known-groups, the study found that girls (p = 0.039) and those 

highly adhering to the Mediterranean Dietary Pattern (p = 0.006) displayed 

superior cooking skills. No significant associations were found with parents' 

education levels or Body Mass Index. However, lower cooking skills were linked 

to increased soft drink consumption (ρ=-0.218; p = 0.008). 

In summary, this study successfully translated, adapted, and validated a 

Portuguese version of a cooking skills tool for adolescents. The questionnaire 
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demonstrated acceptable reproducibility and validity. This tool shows promise for 

future research and interventions aimed at enhancing cooking skills among 

Portuguese adolescents. 

 

Keywords: cooking skills; assessment tool; cross-cultural adaptation; validity; 

adolescents; Portugal 
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Introduction  

Health education and the promotion of food literacy is of enormous importance. 

Particularly at school age, educating individuals about healthy, balanced eating 

is fundamental, as small changes can have a big impact on their health. (1, 2) 

The habits acquired can be maintained in adult life, thus reducing the risk of 

obesity and promoting overall health. (3) 

Food education in young people is usually worked through classroom sessions, 

promoting their knowledge about food and nutrition. However, it is also important 

to 'get hands on' and empower adolescents so that the theory is reflected in their 

behaviour and attitudes. (4) 

Thus, promoting the development of cooking skills, defined as a combination of 

confidence, attitude and knowledge of individuals in performing cooking tasks, 

involving planning, purchasing and preparing food, is an interesting strategy to 

promote healthy eating habits. (5, 6) 

The development of this skills is important in all age groups but learning them 

early in life seems to be associated with better food quality, namely higher intake 

of vegetables, and cooking habits. (7, 8) There are already interesting results for 

interventions with adolescents in improving cooking skills and meal preparation, 

as well as the potential to develop social and team-building skills. (6, 9) Therefore, 

there is solid evidence of the importance of implementing health education 

projects focused on developing cooking skills in young people.  

However, the construction of an intervention project requires a diagnostic 

evaluation and an evaluation of the results of the interventions implemented. (10) 

Currently there are some questionnaires that assess cooking skills, allowing the 

measurement needed for this evaluation. Most of the existing questionnaires 
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were created to evaluate the impact of specific interventions in this area, and not 

all of them were validated for the population in question. (11, 12) 

Nevertheless, to offer the best possible health evidence and to enable 

comparisons between groups using a standardised measure designed and 

adapted to quantify a phenomenon cross-culturally, it is crucial to use validated 

instruments. This level of specificity provides more assurance that a disease's or 

its treatment's impacts are reported similarly across international trials or 

outcome evaluations. (13-17) In addition, such an instrument might be useful in 

the context of an intervention as it would allow for an understanding of the target 

population's reality and the ability to tailor the intervention to their needs. (18) It 

is also important to consider the psychometric properties of these instruments, 

through reproducibility and validity, and how these parameters were assessed. 

(19) Reproducibility is the degree to which an instrument measures accurately, 

without error and can be measured through internal consistency, test-retest 

reliability and interrater reliability. (19, 20) Validity is the extent to which an 

instrument measures what it intends to measure, defined essentially as content 

validity, construct validity and criterion validity. (19, 21) Content validity 

determines whether the items constitute a representative sample of all potential 

items that might measure the construct of interest, often relying on expert 

judgment. On the other hand, construct validity assesses if a measuring 

instrument properly measures the theoretical construct it is designed to measure, 

frequently through assessing its relationship with related variables. At last, 

criterion validity displays how well the scores on a new measure correlate with 

scores on existing known measures of the same or similar constructs, considered 

“gold standard”. (19, 21) 
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Also, it is crucial to consider that every time an instrument is used, its validity 

must be examined. An instrument may be validated for a certain population and 

purpose, but it does not guarantee that it will function for all. (22) 

That being said, there are some questionnaires validated in children (23, 24), in 

adults (25, 26) and in university students (27-29).  

Specifically in Portugal, there are translated and validated questionnaires for 

university students (30, 31).  However, to the best of our knowledge, there is no 

tool that made the assessment of cooking skills in a comprehensive way and that 

was used and validated in Portuguese adolescents. 

Thus, the general aim of this study was to provide a validated tool for assessing 

cooking skills in Portuguese adolescents. It is also intended to associate the level 

of cooking skills with socio-demographic data and diet quality. 

 

Methodology 

After a wide-ranging bibliographic search, the questionnaire developed for the 

"Cooking with a Chef” (CWC) programme (29), although validated for university 

students, seemed the most appropriate for the purpose of this study as it stands 

out for assessing a multitude of components which encompass cooking skills, 

giving a thorough evaluation.  

The CWC questionnaire was originally created for the impact evaluation of a food 

education intervention project called CWC at Clemson University, United States. 

(32) In this questionnaire each section aims to assess different behaviours and 

attitudes towards cooking skills, culminating with a knowledge questionnaire, 

containing a total of 62 items. 
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Translation and pre-study evaluation 

Although the CWC questionnaire was previously used for translation, cross-

cultural adaptation and validation process in Brazilian university students (27), its 

Brazilian Portuguese language made it impossible to be used in a European 

Portuguese population. The original English version of CWC questionnaire (29), 

was then translated and adapted for the European Portuguese language, taking 

into consideration the recommendations of Beaton DE et. al e Sousa VE et. al. 

(13, 33) The translation process began with two preliminary translations carried 

out by two persons who were fluent in both languages. One of them was well 

informed about the objectives of the study and the intention of each question and 

the other one was uninformed. (13) The differences found between the two 

versions were examined and compared with the original version. The process 

involved a back-translation into the original language by a bilingual native English 

speaker, who did not have contact with the original version. Also, to achieve a 

consensual version of the translation, an evaluation was conducted by a group of 

3 experts in the field. 

Finally, a pre-test was carried out with adolescents of the same age, outside the 

school context of this study, to allow the evaluation of the questionnaire regarding 

its understanding, the way it is presented and the time it takes to complete it. No 

significant difficulties were found. 

At last, a version of the CWC questionnaire translated and adapted to Portuguese 

adolescents was obtained, the cooking skills questionnaire (CSQ), (Annex 1) to 

be applied and validated in a sample of the Portuguese secondary school student 

population. 
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Participants 

The municipality of Matosinhos was chosen not only for ease of access but also 

because the city has one of the highest population densities, which also reflects 

the heterogeneity of its residents and the prevailing multicultural environment. 

The chosen secondary school, in turn, is in a highly urbanised area where social 

housing estates, housing cooperatives and other residential areas coexist. (34) 

Therefore, every class, from each school year, between the 10th and 12th grade 

and the vocational education was included. Within the classes, all students (n = 

480) were invited to participate.  

Formal consent requests were sent to all parents/guardians and authorization 

was obtained for 288 students – participation rate of 60%. 

The sample size should consist of, at least 80 students, considering a desired 

significance level of 5%, a statistical power of 80% and an expected correlation 

of 0.3. 

This number was reached as out of the 288 students, 171 answered the time 1 

questionnaire - 59% participation rate and 146 students finished this 

questionnaire in its entirety – 51% answer rate. For the time 2 questionnaire, 128 

responses were obtained – 44% participation rate – and it was possible to match 

the data from the time 1 and 2 questionnaires for 83 students. The remaining 45 

either didn't respond to the time 2 questionnaire completely or didn’t have a 

correspondent in time 1 questionnaire.  

 

Data collection 

Data was gathered during the third term of the academic year 2022/23 using a 

self-administered online questionnaire. The questionnaire was applied at two 
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different times to the same sample (time 1 and time 2 questionnaire), two weeks 

apart, so that reproducibility could be tested. A 2-week gap between tests was 

deemed large enough to prevent individuals from remembering prior answers but 

short enough to limit changes in the evaluated skills. (35) Therefore, each 

participant was associated with a numerical code to be able to pair the 

questionnaires applied at the two moments.  

Personal information, including sex, age, weight, height, later transformed into 

body mass index (BMI), level of education of both the students and the 

parents/guardians, household situation and employment status of the parents 

was gathered for this study, as well as the CSQ obtained through the process of 

translation and back-translation. Simultaneously, diet quality was assessed 

through the KIDMED index and the frequency of consumption of ultra-processed 

foods. 

BMI was estimated using the formula [body weight (kg)/height2 (m)], given the 

reported weight and height data. The BMI percentiles for sex and age (P) were 

then calculated using the World Health Organization's reference growth curves 

for children and adolescents aged 5 to 19 years. (36) Adolescent’s BMI was 

categorised as underweight (P3), normal weight (P3-P85), pre-obesity (P85-

P97), or obesity (P>97).  As the number of participants in the underweight 

category was low (n=3), this category was later excluded. 

Regarding the education of the parents, students had to indicate whether they 

had completed the 1st cycle of basic school (6 to 10 years old), 2nd cycle of basic 

school (10 to 12 years old), 3rd cycle of basic school (12 to 15 years old), high 

school (15 to 18 years old), post-secondary non-tertiary education or higher 

education (more than 18 years old). To facilitate analysis, only 3 categories were 
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used: primary school (including 1st, 2nd and 3rd cycle of basic school), high 

school and higher education (post-secondary non-tertiary education and higher 

education).  

The KIDMED index, validated for Portuguese adolescents, was applied. (37) This 

index includes 16 items on food consumption, to which a yes-or-no answer was 

given. Each statement is classified according to its association with 

Mediterranean Dietary Pattern (MDP): if it has a negative connotation, it gives -1 

point; if it has a positive connotation, it receives +1 point. Finally, the total score 

ranges from -4 to 12, with adherence being low when the score is 3 or less; 

moderate when the score is between 4-7 points and high when it is 8 or more. 

(37) 

The students were also asked about the frequency of consumption of ultra-

processed foods (Cold meats and sausages; pastry products; breakfast cereals; 

cooking and biscuits; bread and toasts; soft drinks; yoghurts; flavoured milk). In 

the absence of a validated scale for this purpose, a question was designed where 

the most frequently consumed ultra-processed foods in adolescents were 

presented and the frequency was asked through a nine-possibility scale, from 

"never or less than once a month" to "six or more times a day". The selected 

foods were based on the results of the UPPer study - Consumption of ultra-

processed foods, nutrient profile and obesity in Portugal, which applied the NOVA 

classification to the data from the 2015/16 National Food and Physical Activity 

Survey and identified the consumption of ultra-processed foods in various age 

groups, including among adolescents. (38) The scale used is the same applied 

in the Food Frequency Questionnaire validated for the Portuguese population. 

(39, 40) The frequency of consumption of each category of ultra-processed food 
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was transformed into “times per week” to facilitate interpretation of the results. 

Also, a variable was created with the total value of the frequency of consumption 

of ultra-processed foods. 

 

Coding of the CSQ 

First, each of the 8 sections of the CSQ was coded according to the procedure 

applied for the original authors and other decisions made by the research team 

when no information was available. (32, 41) In the Availability and Accessibility 

of Fruits and Vegetables Index (AAFV), answers were coded with 1 for “Yes” and 

0 for “No”. In the Cooking Attitude (CA) Scale, the answers ranged from 

1=Strongly disagree to 5=Strongly agree. For negatively worded statements 

(questions 1, 3, 5 and 7), the score assignment was reversed. In the Cooking 

Behaviour (CB) Scale, the answers ranged from 1=Not at all to 5=About every 

day. Questions 4, 7, 9 and 10 were reverse coded and all the others coded 

normally. In the Produce Consumption Self-Efficacy scale (SEPC), Cooking Self-

Efficacy (SEC) scale, Self-Efficacy for Using Basic Cooking Techniques (SECT) 

Scale and Self-Efficacy for Using Fruits, Vegetables and seasonings (SEFVS) 

Scale the answers ranged from 1=Not at all to 5=Extremely confident. At last, in 

the Knowledge of Cooking Terms and Techniques Evaluation (Knowledge) 

answers were coded as 1 if correct and as 0 if incorrect or mentioned as “don’t 

know”.  

For the AAFV index and the Knowledge evaluation, the total score obtained in 

the section was used. The range of scoring is 0-8 for both sections. For the AAFV 

index, although different from the original author’s analysis, this decision was 

made to make analysis clearer and simpler. For the scales, the scores obtained 
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in each question were used. Therefore, the range of scoring for the scales is 1-5. 

Considering a total score for the CSQ, the maximum possible score is 246.  

 

Statistical analysis 

Descriptive statistics consisted of absolute (n) and relative (%) frequencies, 

means, medians and percentiles (P25; P75). The normality of the variables was 

studied by analysing skewness and kurtosis, for a sample size greater than 100, 

and by the Kolmogorov-Smirnov, for a sample size between 30 and 100 to apply 

the most adequate tests. 

To compare the baseline characteristics of the participants who fully filled the time 

1 questionnaire with the characteristics of those who didn’t fully fill it, Mann-

Whitney test or t-test for independent samples and χ2-test, respectively for 

continuous and categorical variables, was applied. 

The reproducibility (agreement and reliability) was examined through comparing 

test-retest of the CSQ and through internal consistency.  

In the AAFV index and Knowledge evaluation sections, the total scores obtained 

were used and variables were processed as continuous. It is important to note 

that, when necessary, the results considering the variables as dichotomous from 

AAFV and Knowledge sections will be presented in an annex. The tests used in 

this case were McNemar test to determine the differences between the two 

applications and Kappa statistics to assess reproducibility. (42) 

Therefore, for each section, Wilcoxon test or paired t-test was used to assess the 

differences between the two applications. In addition, intraclass correlation 

coefficient (ICC) and Cronbach’s alpha coefficient was applied to determine 

reproducibility. (43, 44) 
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For ICC, the values range from 0 to 1, and ICC<0.4 was considered poor, 0.4 

≤ICC<0.75 satisfactory to good, ICC ≥0.75 excellent, and p value <0.05 as 

significant correlation. (45, 46) 

Cronbach’s alpha coefficient was obtained to verify the sections’ internal 

consistency, as other studies that validated the CWC questionnaire have done. 

(17, 26, 32). Values >0.70 were considered satisfactory for inclusion. (44) 

The degree of agreement for the kappa coefficient was categorized as poor (≤0), 

slight (0.01 to 0.20), fair (0.21 to 0.40), moderate (0.41 to 0.60), good (0.61 to 

0.80), or excellent (0.81 to 1). Kappa values range from -1 (complete 

disagreement) to +1 (perfect agreement). (47) 

Construct validity was determined through Exploratory factor analysis (EFA) and 

the known-groups approach. 

EFA, with varimax rotation, was used to evaluate the dimensionality of the items. 

This analysis was carried out individually for each section of the CSQ. Kaiser-

Mayer-Olkin (KMO) of Sample Adequacy and Bartlett’s test of sphericity were 

calculated. KMO must be higher than 0.5 and Bartlett’s test must be statistically 

significant, suggesting that the variables are correlated and suitable for factor 

analysis. (48, 49) Eigenvalues > 1.0 and a scree plot inspection determined the 

number of factors extracted. Factor loadings of > 0.35 were considered 

acceptable. (50) 

The known-groups approach is frequently employed when a test can discriminate 

between a group of individuals known to have a particular trait and a group that 

does not. This approach is used by comparing these groups, which are expected 

to differ in their main construct. (35, 51, 52) Considering the literature study on 

the subject, it is required to define the groups. The sex (male and female) and 
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adherence to the MDP, as measured by KIDMED (high adherence and low 

adherence), are the known groups established. The major component is cooking 

skills, with increased cooking skills likely to be shown in females (53, 54) and 

people with higher adherence to the MDP (55).  

To determine the level of cooking skills, the total score for the CSQ was then 

divided into terciles: low, medium and high cooking skills.  

For the association of CSQ total score with other sociodemographic data and diet 

quality, Spearman's (ρ) correlation coefficient, The Mann-Whitney test and the 

One-Way ANOVA test were used. When considering the cooking skills level, Chi-

square, for categorical variables, and Mann-Whitney test, for continuous 

variables, were used. 

Afterwards, by grouping participants with low and medium cooking skills into a 

single category, the total score was turned into a dichotomous variable: 

“Low/medium cooking skills" (from 0 to 187) and “High cooking skills” (over 188). 

These categories were used to associate cooking skills level with 

parents/guardians’ education, BMI and consumption of ultra-processed foods. 

A p-value < 0.05 was used as the cut-off for statistical significance with a 95% 

confidence level.  All statistical analysis were conducted using SPSS® (IBM 

SPSS Statistics 27). 

 

Ethical procedures 

The study had the approval of the Ethics Committee of the Institute of Public 

Health of the University of Porto (ISPUP) (nº CE23239).  

The Padrão da Légua School Group was contacted and authorised the study to 

take place in Padrão da Légua Secondary School. (Annex 2) 
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In addition, an informed consent was requested from the adolescents' parents or 

guardians explaining the objectives of the study, the procedure that was applied 

and the purpose of the data collected (Annex 3).  

Also, the participants were informed about the voluntary nature of this 

participation, being able to refuse or abandon, at any time, without any type of 

consequence. Each adolescent could also, later, freely accept or refuse to 

participate in the study. They were also informed that the participation in the first 

application of the questionnaire does not imply the participation in the second. 

Authorization for use was requested to the author of the cooking skills 

questionnaire, Prof. Margaret Condrasky. One of the authors of the KIDMED 

index validated for Portuguese adolescents is the supervisor of this project. 

Authorisation for the use of the questionnaire was requested and accepted by 

this author. 

The students’ questionnaire was developed and applied anonymously through 

the LimeSurvey® platform of the University of Porto. 

Data was anonymised and the numeric code created was only accessible by the 

researcher and will be destroyed at the end of the study. 

Finally, during the data analysis process, all the information collected was kept in 

a computer only accessible by password, with the files equally protected, and/or 

in a locked cabinet located in a secure office space. In this way, the protection 

and confidentiality of all the information collected is guaranteed. 

 

Results  

Sample characteristics 
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Table 1 shows that the 146 participants were mostly female (65.1%) and aged 

between 15 and 19 years. Exactly 35.6% were attending the 10th grade, 32.9% 

the 11th grade, 27.4% the 12th grade and 4.1% the vocational education. 

Regarding the BMI, the median is within the normal category. Most of the 

adolescents are Portuguese. 

There were no statistically significant differences between students who fully filled 

the questionnaire and students who did not regarding the sociodemographic 

characteristics collected. (Table 1) 

Table 1. Sample Characteristics of secondary school students from one school group in Matosinhos in the school 

year 2022/2023. 

  

Students who fully filled the 
1st questionnaire 

Students who did not fully fill the 
1st questionnaire  

 (n = 146) (n = 25) 

n % n % p 

Age (years) n = 146   n = 25    

Median 16.00   17.00   
0.106* 

IQR 1   2   

Sex n = 146   n = 25    

Male 51 34.9 6 24.0 
0.284† 

Female 95 65.1 19 76.0 

Education level n = 146   n = 25    

10th grade 52 35.6 7 28.0 

0.834† 11th grade 48 32.9 8 32.0 

12th grade 46 31.5 10 40.0 

BMI n = 141   n = 24    

Median 21.453  21.450  0.978* 

IQR 4.1  3.1  

Nationality n = 142   n = 24    

Portuguese 134 94.4 22 91.7 

0.639† Other nationalities 8 5.6 2 8.3 

n, frequency; %, percentages; BMI, Body Mass Index; * Mann-Witney test; † Qui-square test 

 

Cooking skills 

In Table 2, it is possible to observe the average score obtained in each section 

of the questionnaire, both for males, females and the total sample. 
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There are statistically significant differences in the AAFV (p = 0.042), CB (p = 

0.031), SECT (p = 0.036) and Knowledge (p = 0.008) sections. In the last three, 

the mean score for females is significantly higher than the mean score for males. 

In the case of the AAFV section, the mean is significantly higher in males.  

 

Table 2. CSQ evaluation of secondary school students from one school group in Matosinhos in the school year 

2022/2023. 

  
Students who fully filled the 1st questionnaire 

  (n = 146) 

   n (%) Mean (SD) Min - Max p 

AAFV 

Total 146 (100) 6.20 (1.45)** 0.25-1.00   

Male 51 (34.9) 6.53 (1.29)**   
0.042† 

Female 95 (65.1) 6.02 (1.50)**   

CA 

Total 146 (100) 3.86 (0.61) 2.14-5.00   

Male 51 (34.9) 3.82 (0.63)   
0.626† 

Female 95 (65.1) 3.88 (0.59)   

CB 

Total 146 (100) 3.11 (0.48) 2.30-4.70   

Male 51 (34.9) 3.30 (0.44)   
0.031† 

Female 95 (65.1) 3.47 (0.46)   

SEPC 

Total 146 (100) 3.63 (0.87) 1.00-5.00   

Male 51 (34.9) 3.52 (0.92)   
0.236† 

Female 95 (65.1) 3.69 (0.83)   

SEC 

Total 146 (100) 3.85 (0.78) 1.00-5.00   

Male 51 (34.9) 3.74 (0.83)   
0.192* 

Female 95 (65.1) 3.91 (0.76)   

SECT 

Total 146 (100) 3.61 (0.81) 1.00-5.00   

Male 51 (34.9) 3.44 (0.82)   
0.036* 

Female 95 (65.1) 3.70 (0.80)   

SEFVS 

Total 146 (100) 3.51 (0.79) 1.00-5.00   

Male 51 (34.9) 3.45 (0.86)   
0.445* 

Female 95 (65.1) 3.54 (0.74)   

Knowledge 

Total 146 (100) 4.16 (1.79)** 0.00-8.00   

Male 51 (34.9) 3.63 (1.88)**   
0.008† 

Female 95 (65.1) 4.44 (1.68)**   

n, frequency; %, percentages; SD, standard deviation; Min, minimum; Max, maximum; †Independent t-test; *Mann-
Whitney test; ** These values are the mean of the total score obtained in the section, rather than the mean score for 
each question;.p < 0.05 

 

The mean of the total score of CSQ is 177.4 (24.5), with a range of 98 to 227. By 

dividing in terciles the final CSQ score, it was possible to define 3 levels of 

cooking skills. (Table 3) 
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Table 3. Distribution of CSQ total score in terciles, of secondary school students from one school group in 

Matosinhos in the school year 2022/2023 (n = 146). 

Cooking skills level n (%) 

Low (T1: ≤170) 53 (36.3) 

Moderate (T2: 171-187) 45 (30.8) 

High (T3: >188) 48 (32.9) 

n, frequency; %, percentages; T1, first tercile; T2, second tercile; T3, third tercile 

 

Diet quality 

The average KIDMED index score was 6.73 (2.55), with the 46.5% showing 

moderate adherence to MDP and only 11.1% showing low adherence. 

The ultra-processed foods with the highest weekly consumption were biscuits 

and crackers (6.86 times per week) and breakfast cereals (4.62 times per week). 

More detailed data is presented in the Appendixes 1 and 2. 

 

Reproducibility study 

Table 4 shows that only the AAFV section showed statistically significant 

differences between the two applications of the CSQ (p = 0.006). This value refers 

to the final score for this section, but through question-by-question analysis 

(Appendix 3) only the last question, referring to the presence at home of already 

prepared and ready-to-use vegetables, showed statistically significant 

differences between the two applications of the CSQ (p = 0.043), with a further 

13.2% of participants responding positively in the second application. Intraclass 

correlation was satisfactory to good for this section. 

Regarding the other sections, none showed statistically significant differences 

between the first and second application (Table 4). The ICC revealed satisfactory 

to good or excellent reproducibility (ICC above 0.615). The analysis per question 

of each section is in Appendixes 4 to 10. 
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Table 4. Differences and agreement of the scales in the CSQ between applications for secondary school students 
from one school group in Matosinhos in the school year 2022/2023 (n = 83). 

   
Mean (SD) p-value 

ICC 
(95%CI) 

AAFV 
Test 6.22 (1.39)** 

0.006 
0.486 

(0.325-0.626) 
Retest 6.64 (1.24)** 

CA 
Test 3.94 (0.61) 

0.080* 
0.883 

(0.842-0.917) 
Retest 3.86 (0.64) 

CB 
Test 3.45 (0.44) 

0.318* 
0.615 

(0.489-0.722) 
Retest 3.49 (0.45) 

SEPC 
Test 3.66 (0.89) 

0.325† 
0.831 

(0.767-0.881) 
Retest 3.58 (0.86) 

SEC 
Test 3.91 (0.77) 

0.650* 
0.932 

(0.908-0.952) 
Retest 3.89 (0.81) 

SECT 
Test 3.67 (0.78) 

0.973* 
0.923 

(0.895-0.945) 
Retest 3.67 (0.76) 

SEFVS 
Test 3.56 (0.77) 

0.780* 
0.905 

(0.871-0.933) 
Retest 3.55 (0.79) 

Knowledge 
Test 4.28 (1.74)** 

0.113† 
0.687 

(0.580-0.776) 
Retest 4.47 (1.74)** 

SD, Standard deviation; ICC, Intraclass correlation coefficient; 95%CI, 95% confidence interval; * Paired t-test; † 
Wilcoxon test; ** These values are the mean of the total score obtained in the section, rather than the mean score for 
each question. 

 

Regarding internal consistency, all section presented values above 0.7, apart 

from AAFV (α = 0.507), CB (α = 0.479) and Knowledge (α = 0.244) that showed 

low internal consistency. (Table 5) 

Table 5. Internal consistency of the sections of CSQ (n=146). 

 Cronbach's alpha 

AAFV 0.507 

CA 0.783 

CB 0.479 

SEPC 0.748 

SEC 0.855 

SECT 0.893 

SEFVS 0.850 

Knowledge 0.244 

α > 0.700 

 

Construct validity 

EFA  

Availability and Accessibility of Fruits and Vegetables Index (AAFV) 
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The eight items were retained in 3 factors after EFA, that explained 56% of the 

variance. (Table 6) 

Table 6. Exploratory factor analysis for the AAFV section of the CSQ. 

 
 

Factor loading* 

Item 

number 
Scale items 

Factor 1 Factor 2 Factor 3 

8 In the last week, were there vegetables in your refrigerator already 

prepared so that they could easily be used in a meal? 
0.750 0.122 -0.88 

3 Did you have fresh (e.g. carrot, lettuce) or cooked (e.g. broccoli, 

cauliflower) vegetables at your home last week? 
0.645 -0.278 0.018 

7 In the last week, were there fresh cut vegetables in the refrigerator at your 

home for you to eat? 
0.641 0.224 0.286 

1 
Did you have natural fruit juice in your home last week? 

-0.120 0.734 -0.188 

6 In the past week, was there fresh cut fruit in the refrigerator at your home to 

eat?  
0.234 0.665 0.456 

4 
Did you have salad at your home last week? 

0.441 0.454 -0.155 

2 
Did you have fresh fruit in your home last week? 

-0.197 0.013 0.781 

5 In the past week, were fruit and vegetables available on the kitchen counter 

or in another accessible place (other than the refrigerator)? 
0.348 -0.249 0.581 

 
Cronbach’s Alpha (α for the overall scale = 0.507) 

0.498 0.394 0.166 

*Factor Analysis with Kaiser-Meyer-Olkin = 0.626 and Bartlett’s test with p < 0.05 

The subscales observed are items 3, 7 and 8 – subscale 1 – items 1, 4 and 6 – 

subscale 2 – and items 2 and 5 – subscale 3.  

Cooking Attitude Scale (CA) 

The seven items were retained in 2 factors after EFA, that explained 64% of the 

variance. (Table 7) 

Table 7. Exploratory factor analysis for the CA section of the CSQ. 

 
 

Factor loading* 

Item 

number 
Scale items 

Factor 1 Factor 2 

1 
I don’t like cooking because it takes too much time. 

0.872 0.030 

3 
Cooking is frustrating. 

0.855 -0.003 

5 
Cooking is a lot of work. 

0.823 0.136 

7 
I think cooking is tiring. 

0.797 0.231 

4 
I like to try new recipes. 

0.560 0.076 

6 
Making meals at home helps me to eat more healthily. 

0.094 0.795 

2 
Home cooked meals are more affordable. 

0.081 0.792 

 
Cronbach’s Alpha (α for the overall scale = 0.783) 

0.852 0.445 
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   *Factor Analysis with Kaiser-Meyer-Olkin = 0.811 and Bartlett’s test with p < 0.05 

The subscales observed are items 1, 3, 4, 5 and 7 – subscale 1 – items 2 and 6 

– subscale 2.  

Cooking Behaviour Scale (CB) 

The seven items were retained in 2 factors after EFA, that explained 64% of the 

variance. (Table 8) 

Table 8. Exploratory factor analysis for the CB section of the CSQ. 

 
 

Factor loading* 

Item 

number 
Scale items 

Factor 1 Factor 2 Factor 3 

5 
Reheat leftovers from a home cooked lunch or dinner. 

0.851 -0.043 -0.048 

3 
Reheat or use leftover food for another meal. 

0.848 0.068 -0.029 

6 
Use leftovers from a home cooked meal for another meal. 

0.746 0.121 -0.055 

2 Prepare meals using convenience products (such as packed salad, pre-

prepared mashed potatoes, pre-cut carrots, etc.). 
0.032 0.813 0.002 

8 Combine fresh and convenience products for home meal preparation (i.e. a 

packaged salad with cooked meat or pasta). 
0.220 0.694 0.174 

1 Prepare meals from basic ingredients (such as fresh produce, raw chicken, 

etc.) 
-0.008 0.539 -0.038 

10 
Dine away from home. 

0.111 0.093 0.743 

9 
Eat lunch away from home. 

-0.094 0.119 0.692 

7 Go to a restaurant and bring leftovers from the meal to reheat or reuse at 

home for another meal. 
-0.295 -0.180 0.630 

4 
Eat breakfast away from home. 

0.280 -0.376 0.377 

 
Cronbach’s Alpha (α for the overall scale = 0.479) 

0.769 0.513 0.440 

*Factor Analysis with Kaiser-Meyer-Olkin = 0.640 and Bartlett’s test with p < 0.05 

Produce Consumption Self-Efficacy Scale (SEPC) 

The three items were retained in 1 factor after EFA, that explained 67% of the 

variance. (Table 9) 

Table 9. Exploratory factor analysis for the SEPC section of the CSQ. 

Item 

number 
Scale items 

Factor 

loading* 

2 
Eat fruit or vegetables as a snack, even if everyone else was eating other snacks. 

0.849 

1 
Eat fruit and vegetables at every meal, every day. 

0.821 

3 Eat the recommended 3-5 portions of fruit and vegetables every day (e.g. one soup at 

lunch and one at dinner and 3 pieces of fruit throughout the day). 
0.775 

 
Cronbach’s Alpha  

0.748 

*Factor Analysis with Kaiser-Meyer-Olkin = 0.676 and Bartlett’s test with p < 0.05 
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Cooking Self-Efficacy Scale (SEC) 

The six items were retained in 1 factor after EFA, that explained 58% of the 

variance. (Table 10) 

Table 10. Exploratory factor analysis for the SEC section of the CSQ. 

Item 

number 
Scale items 

Factor 

loading* 

3 
Prepare dinner from the produce you have in your pantry and fridge. 

0.858 

6 
Perform basic cooking techniques (e.g. boiling, stewing, grilling, frying). 

0.803 

1 
Cook from basic ingredients (e.g. lettuce, fresh tomatoes, raw chicken). 

0.791 

2 Follow a written recipe (e.g. preparing a fresh sauce from tomatoes, onions, garlic 

and peppers). 
0.713 

4 
Use knives correctly in the kitchen. 

0.709 

5 
Plan nutritious and healthy meals. 

0.690 

 
Cronbach’s Alpha  

0.855 

*Factor Analysis with Kaiser-Meyer-Olkin = 0.872 and Bartlett’s test with p < 0.05 

Self-Efficacy for Using Basic Cooking Techniques Scale (SECT) 

The twelve items indicated to one factor after EFA (Table 11), based on the 

Cattell’s scree plot criterion, therefore preventing rotation. (56) 

Table 11. Exploratory factor analysis for the SECT section of the CSQ. 

Item number 
Scale items 

Factor loading* 

10 
Roast in oven (ex. Meat and potatoes) 

0.829 

2 
Simmer (ex. Meat) 

0.825 

7 
Grill (ex. Steak) 

0.787 

3 
Steam (ex. Broccoli) 

0.764 

1 
Boil (ex. Egg) 

0.756 

9 
Bake in oven (ex. Cake and bread) 

0.718 

11 
Stew (ex. Broad beans and meat) 

0.716 

6 
Fry in little oil (ex. Vegetables and chicken) 

0.681 

5 
Sauté (ex. Mixed vegetables) 

0.612 

8 
Poach (ex. Egg) 

0.551 

4 
Fry in plenty of oil (ex. Fried potatoes and rissoles) 

0.563 

12 
Microwave cooking (ex. Cake in a mug) 

0.314 

 
Cronbach’s Alpha  

0.893 

 
Cronbach’s Alpha if item 12 is eliminated 

0.900 

 *Factor Analysis with Kaiser-Meyer-Olkin = 0.861 and Bartlett’s test with p < 0.05 
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Self-Efficacy for Using Fruits, Vegetables and Seasonings Scale (SEFVS) 

The eight items indicated to one factor after EFA (Table 12), based on the 

Cattell’s scree plot criterion, therefore preventing rotation. (56) 

Table 12. Exploratory factor analysis for the SEFVS section of the CSQ. 

Item number 
Scale items 

Factor loading* 

5 
Spices (e.g. pepper, cinnamon) 

0.834 

4 
Herbs and spices (e.g. basil, thyme) 

0.809 

1 
Fresh or frozen green vegetables (e.g. broccoli, spinach) 

0.781 

7 
Citrus Juice or zest (e.g. lemon, lime, orange) 

0.778 

2 
Root vegetables (e.g. potatoes, beetroot, sweet potato) 

0.727 

6 
Vinegars 

0.562 

3 
Fruit (e.g. peaches, watermelon) 

0.546 

8 
Hot sauces 

0.565 

 
Cronbach’s Alpha  

0.850 

 *Factor Analysis with Kaiser-Meyer-Olkin = 0.827 and Bartlett’s test with p < 0.05 

Knowledge of Cooking Terms and Techniques Evaluation (Knowledge) 

The eight items indicated to one factor after EFA (Table 13), based on the 

Cattell’s scree plot criterion, therefore preventing rotation. (56) 

Table 13. Exploratory factor analysis for the Knowledge section of the CSQ. 

Item 

number 
Scale items 

Factor 

loading* 

6 What is the correct term to refer to the act of preparing all the ingredients, gathering the 

kitchen equipment and organising the work area before starting to cook? 
0.695 

2 
If a recipe says to sauté an onion, you should cook it: 

0.647 

7 
To accurately measure 1 cup of orange juice for this recipe I must: 

0.565 

3 
The Juliana cut consists of cutting the food into: 

0.527 

5 
The chicken is roasting when it is being: 

0.475 

1 Briefly cooking peaches in boiling water and then cooling them in ice water to remove 

their skins is an example of: 
-0.372 

8 
What is the best utensil to measure the vanilla extract in this recipe? 

0.383 

4 
The water is boiling when: 

-0.079 

 
Cronbach’s Alpha  

0.244 

 
Cronbach’s Alpha if item 1 is eliminated 

0.497 

 
Cronbach’s Alpha if item 4 is eliminated 

0.294 

 
Cronbach’s Alpha if items 1 and 4 are eliminated 

0.552 

*Factor Analysis with Kaiser-Meyer-Olkin = 0.586 and Bartlett’s test with p < 0.05 
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Known-groups method 

Regarding sex differences, considering a total score of the questionnaire, a 

significantly higher median is observed in females (180.1 vs male: 172.4), with a 

difference in medians of 13 units (p = 0.039). 

Considering terciles of the final score, the present study didn’t find significant 

differences within the levels of cooking skills among male and female. (Table 14)  

Table 14. Differences between the male and females' level of cooking skills (n = 146). 

  Cooking skills final score*  

  

Low 

n (%) 

Medium 

n (%) 

High 

n (%) 

Total 

n (%) Chi-square 

Sex 

Female 28 (19.2%) 33 (22.6%) 34 (23.3%) 95 (65.1%) 

0.062 Male 25 (17.1%) 12 (8.2%) 14 (9.6%) 51 (34.9%) 

Total 53 (36.3%) 45 (30.8%) 48 (32.9%) 146 (100%) 

n, frequency; %, percentages 

* Low cooking skills (final score ≤ 170); Medium cooking skills (final score 171-187); High cooking skills (final score > 

188) 

 

Regarding adherence to MDP, statistically significant differences were observed 

between cooking skills levels (p = 0.006). Figure 1 shows that those with low 

adherence to the MDP are more often at a low level of cooking skills. The opposite 

happens with those who have high adherence to MDP. The correlation between 

Figure 1. Association between adherence to MDP and level of cooking skills (n=146). 
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these variables is positive but weak (ρ = 0.320; p <0.001), corroborating the 

figure.  

Association of the level of cooking skills with socio-demographic data, BMI and 

ultra-processed food consumption  

In Tables 16 and 17, for both the educational level of mothers and fathers, there 

is no significant association with the cooking skills of their children/students. 

However, it is possible to see greater cooking skills in adolescents with fathers 

with a higher level of education. 

There are no significant differences between the cooking skills score and BMI (p 

= 0.590), (Table 16) and when considering cooking skills levels there was no 

significant association either (p = 0.763). (Table 17) 

Regarding the frequency of consumption of ultra-processed foods, there was no 

significant association with cooking skills score or cooking skills levels. However, 

when analysing each food group, there was a negative, statistically significant but 

very weak correlation between soft drink consumption and the cooking skills 

score (ρ=-0.218; p = 0.008). (Table 16) 

Table 16. Associations and correlations between cooking skills score and variables of interest: Mother's and Father's 
education level, BMI classification and frequency of consumption of ultra-processed foods.  

 
 Cooking skills score 

 
n (%) Mean SD p Correlation coefficient p 

n = 83 

Mother's education level 

Primary school 19 (22.9) 176.9 26.56 p=0.216a - - 

High school 24 (28.9) 176.3 23.17       

Higher education 37 (44.6) 183.6 26.40       

Missing 3 (3.6) - -       

Total 83 (100) 179.7 25.01 - - - 

Father's education level 

Primary school 33 (39.8) 176.9 26.99 p=0.601a - - 

High school 24 (28.9) 179.5 24.85       

Higher education 23 (27.7) 184.3 24.21       

Missing 3 (3.6) - -       
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Total 83 (100) 179.7 25.01 - - - 

n = 146 

BMI classification   

Normal weight 115 (78.8) 177.4 24.83 p=0.590* ρ=0.100 0.240 

Pre-obesity and obesity 22 (15.1) 180.4 19.98       

Missing 9 (6.2) - -       

UPF   

Charcuterie - - - - ρ=0.119 0.154 

Pastry products - - - - ρ=-0.080 0.336 

Breakfast cereals - - - - ρ=-0.031 0.715 

Cookies and biscuits - - - - ρ=0.061 0.466 

Bread and toasts - - - - ρ=-0.016 0.846 

Soft drinks - - - - ρ=-0.218 0.008 

Yoghurts - - - - ρ=-0.054 0.523 

Flavoured milk - - - - ρ=-0.037 0.657 

Total - - - - ρ=-0.083 0.326 

Total 146 (100) 177.4 24.51   - - 

BMI, Body Mass Index; UPF, ultraprocessed foods; n, frequency; %, percentages; SD, Standard Deviation; ρ, 
Spearman's correlation coefficient  
aOne-Way ANOVA; *Independent t-test; p<0.05 

 

Table 17. Characterization of the sample according to the cooking skills level.  

 
Cooking skills level 

 

 n (%) p 

 Low/medium High   

n = 83 

Mother's education       

Primary school 15 (78.9) 4 (21.1) 

0.309† High school 17 (70.8) 7 (29.2) 

Higher education 22 (59.5) 15 (40.5) 

Father's education       

Primary school 24 (72.7) 9 (27.3) 

0.407† High school 17 (70.8) 7 (29.2) 

Higher education 13 (56.5) 10 (43.5) 

n = 146 

BMI classification       

Normal weight 77 (67.0) 38 (33.0) 
0.763† 

Pre-obesity and obesity 14 (63.6) 8 (36.4) 

UPF        

Charcuterie - - 0.295* 

Pastry products - - 0.266* 

Breakfast cereals - - 0.490* 

Cookies and biscuits - - 0.846* 

Bread and toasts - - 0.173* 

Soft drinks - - 0.002* 
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Yoghurts - - 0.797* 

Flavoured milk - - 0.656* 

Total - - 0.232* 

BMI, Body Mass Index; UPF, ultraprocessed foods; n, frequency; %, percentages; †Chi-square; *Mann-Whitney; 
p<0.05 

 

Discussion  

The results of this study show that most of the teenagers questioned are at a low 

(36.3%) or moderate (30.8%) level of cooking skills, with girls generally showing 

greater abilities (23.3% in girls vs 9.6% in boys showing high values). These 

results are in line with what has been observed in other studies in the same age 

group. (55, 57) 

 

Reproducibility 

The AAFV section showed statistically significant differences only for the last 

question, concerning the presence of prepared and ready-to-use vegetables at 

home, showing that 13.2% changed their answer from NO (test) to YES (retest). 

All questions were in agreement except for question 2 and 4 of this section. 

These two questions relate to the presence of fruit and salad at home in the last 

week and, because they are the questions with the lowest agreement, it may 

indicate that participants could have more fruit and vegetables at home at the 

time of the retest, as observed in Jomori’s study. (27) 

Regarding the other scales, no significant differences were observed with a two-

week interval between questionnaire applications. Similarly, an excellent 

agreement was observed in almost all sections with a high internal consistency 

except for the AAFV, CB and Knowledge sections.  

Starting with AAFV section, P. Michaud also found a low value. (32). Regarding 

CB scale, the same was observed in other studies in university students. (17, 32, 
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41) Michaud's study showed low internal consistency in the CB scale, possibly 

because it presented only three questions, a different format from the most recent 

version implemented in the present study.  

Warmin subsequently applied this scale with 10 items to university students, 

however internal consistency does not seem to have been assessed. (41) 

Jomori's study presented 11 items in the CB scale and, likewise, found internal 

consistency values below the acceptable value (0.70). (17) 

This could mean that the questions on this scale are measuring different 

constructs. In fact, this section presents items about eating out, which could be 

considered another construct. However, considering that eating out more often 

means preparing and cooking less frequently at home, these questions are also 

assessing cooking behaviours and, therefore, meet this construct. These items 

will provide a more comprehensive picture of each person's activities and provide 

a baseline for how frequently meals are made and consumed both at home and 

away from home, so P. Michaud suggested that they be included in the section. 

(32) 

Finally, internal consistency, that was low in this study, was not evaluated for the 

knowledge section in previous studies.  

These findings point to the Portuguese version of the CWC questionnaire having 

satisfactory repeatability over a two-week period. 

 

Validity 

EFA 

SEPC, SEC and SEFVS 
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All items of each scale were retained in one factor, presenting acceptable factor 

loadings and interpretability (SEPC: 0.775-0.849; SEC: 0.690-0.858; SEFVS: 

0.546-0.834). Regarding internal consistency, the value for each section is high 

enough to be satisfactory. 

AAFV 

The eight items were retained in three subscales, presenting acceptable factor 

loadings. Subscale 1 – items 3,7 and 8 - groups together questions related to the 

presence of vegetables in the home that are accessible for use. Subscale 2 – 

items 1,4 and 6 - refers to foods that require a greater degree of preparation and 

are therefore ready to eat. Finally, the subscale 3 – items 2 and 5 – asks about 

the existence of unprepared fruit and vegetables in their natural state at home. 

Although the 3 subscales allow for a logic interpretation, in fact, the questions in 

this section may reveal differences in eating habits between Portugal and the 

United States of America (USA), especially regarding vegetable consumption. 

While in Portugal, vegetables are generally eaten cooked or in a soup, in the USA 

there is a habit of consuming these foods whole or cut up raw, such as carrots, 

peppers or tomatoes, or in vegetable juice.  

Indeed, this information can be confirmed by comparing the food guides of the 

two countries, since in the USA they state that any vegetable or 100% vegetable 

juice counts as consumption in this group and vegetables may be raw or cooked, 

can be fresh, frozen, canned, or dried and can be whole, cut-up, or mashed. (58) 

In Portugal there is only the suggestion for the consumption of cooked vegetables 

and soups. (59) Therefore, the existence of the subscale 3 is justified. This scale 

has a low internal consistency value, however, the internal consistency values for 
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each sub-scale are even lower, showing that the full scale is more robust in 

measuring the same construct. 

CA 

The seven items were retained in two subscales, presenting acceptable factor 

loadings and interpretability. Subscale 1 – items 1, 3, 4, 5 and 7 – questions about 

negative attitudes towards the act of preparing and cooking food. In fact, items 1, 

3, 5 and 7 were the only reverse coded questions. However, item 4 refers to a 

positive attitude but is grouped with the negative items. There is no apparent 

justification for this division. On the other hand, subscale 2 – item 2 and 6 – refers 

to positive cooking attitudes. The same factors were observed in Michaud's study, 

with the items 1, 3, 5 and 7 grouped into negative attitudes and items 2, 4 and 6 

into positive attitudes. (32) Looking into the internal consistency, subscale 1 

presents a higher value than the overall scale, nevertheless, this value was not 

taken into account because the aim is to administer the scale in its entirety in 

order to measure the spectrum of attitudes related to cooking. (32) 

CB  

The ten items were retained in three subscales, presenting acceptable factor 

loadings and interpretability. Subscale 1 – items 3, 5 and 6 – asks about the use 

of leftovers in subsequent meals, whether it involves any kind of preparation.  

Subscale 2 – items 1, 2 and 8 – groups together questions more associated with 

the act of preparing and cooking, using basic ingredients or convenience 

products. Finally, the subscale 3 – items 4, 7, 9 and 10 – focuses on eating out. 

It makes sense for it to be grouped in this way, as these questions are inversely 

associated with cooking behaviour. 
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Considering the internal consistency of this scale, the value increases 

significantly when considering only the first subscale. However, as mentioned 

above, all the items seem to be important for assessing cooking behaviour. 

SECT 

The twelve items were retained in a single factor, with acceptable factor loading 

values apart from item 12 (factor loading = 0.314). Looking at the Cronbach’s 

alpha, the difference in value when eliminating this item is minimal and so it was 

kept (0.893 to 0.900). However, this might have happened because cooking in 

the microwave is not yet a common culinary practice among the Portuguese. 

Knowledge 

The 8 items were retained in a single factor, with acceptable factor loading values 

for the majority, except for items 1 and 4. This might be due to the fact that the 

questions that make up this section address specific terms and techniques that 

would be covered in the CWC project sessions. Their main purpose is to 

determine the baseline level of cooking knowledge, so they are important 

questions for the overall evaluation of cooking skills. However, some questions 

may not reflect the cooking practices of the Portuguese, an issue that should 

have been considered during the cultural adaptation process. This could be a 

reason for the low factor loading values.  

Nevertheless, when accessing Cronbach’s alpha if items 1 or/and 4 were deleted 

the difference is not notorious. The biggest difference is seen when the two items 

are eliminated (α = 0.552), but the value is still below acceptable, so eliminating 

them does not seem justifiable. 

 

Known-groups approach 
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To assess the validity of the questionnaire, differences in cooking skills scores 

between sex and level of adherence to MDP were compared. 

Firstly, the median of the cooking skills’ score for girls was significantly higher 

than the median for boys, which is in agreement with what was expected and 

observed in other studies in this age group. (53, 54) 

In relation to adherence to MDP, those at a high level of adherence also showed 

more cooking skills, showing statistically significant differences between MDP 

adherence levels (p = 0.004). These results are in line with another study where 

adolescents with higher adherence to this eating pattern cooked better, more 

often and enjoyed doing so. (55) 

These findings point towards a valid measure to evaluate cooking skills in 

adolescents. 

 

Association between cooking skills and sociodemographic data, nutritional 

statues and consumption of ultra-processed food 

In this part of the study, the only association found with cooking skills was with 

the consumption of soft drinks. In fact, the same association was found in other 

study, were helping prepare food for dinner was inversely associated with soft 

drinks consumption among female adolescents. (57) Utter et al. found a similar 

result where the consumption of this food group was less likely in adolescents 

who reported the greatest abilities in cooking. (60) 

Although an association with other ultra-processed foods was not observed in 

this study, the literature has already shown that adolescents with better cooking 

skills consume less of this food group. (53)  Possibly there were no significant 

differences in this study because of the way the data was collected. Specifically 
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for estimating consumption of ultra-processed foods, food records and 24-hour 

recall methods should be used as they are the instruments with the best 

performance. (61) 

Regarding BMI, it is important to note that the results may be influenced by the 

fact that weight and height are self-reported, since there is a tendency to 

underestimate weight and exaggerate height, reducing the accuracy of BMI 

categorization. (62, 63) 

Greater or use of more complex cooking skills were associated with a lower BMI 

in first-year college students. (64, 65) To our knowledge, there are few studies in 

adolescents that associate cooking skills with BMI. One of them found a positive 

association between higher abilities and higher BMI, which was unexpected. (60) 

In fact, the study itself states that it may be due to other environmental factors 

that influence what teenagers eat and their weight.  

There were no differences between parents' levels of education in terms of 

cooking skills.  

In conclusion, there is a need for more studies that measure cooking skills in 

adolescents and that associate them with other relevant variables. 

 

Limitations and strengths 

This study has limitations that should be taken into consideration. Firstly, a 

convenience sample was used and a small full participation rate was obtained. 

However, no differences were observed in the main characteristics of participants 

who fully filled the questionnaire and those who did not. Furthermore, as this is a 

cross-sectional study, it is important to consider that it does not allow casual 

relationships to be established. 
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The main strength of this study is the fact that it is a pioneer in detailing the cross-

cultural adaptation of a questionnaire evaluating cooking skills for Portuguese 

adolescents and assessing these same skills in a sample of high school students.  

Moreover, the questionnaire was self-administered at both times and with a two-

week interval between test-retest. The purpose of this interval was to prevent the 

participants from remembering their answers and, as a result, the reliability found 

would not be real. (52, 66) 

 

Conclusion 

The Portuguese version of the CWC questionnaire is a tool that may be used to 

evaluate adolescents’ cooking skills, given it has been proven to have adequate 

reproducibility and validity. 
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Annex 1 – CSQ (Portuguese version of the CWC questionnaire) 
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Annex 2 - School group authorization for the study 
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Annex 3 - Informed consent 
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Appendix 1 – Answers to the KIDMED Index questions. 

 

Table 1.  Answers to the KIDMED index questions. 

 
 

n % 

Question 1 

Yes 112 77.8 

No 32 22.2 

Total 144 100.0 

Question 2 

Yes 61 42.4 

No 83 57.6 

Total 144 100.0 

Question 3 

Yes 107 74.3 

No 37 25.7 

Total 144 100.0 

Question 4 

Yes 64 44.4 

No 80 55.6 

Total 144 100.0 

Question 5 

Yes 97 67.4 

No 47 32.6 

Total 144 100.0 

Question 6 

Yes 35 24.3 

No 109 75.7 

Total 144 100.0 

Question 7 

Yes 93 64.6 

No 51 35.4 

Total 144 100.0 

Question 8 

Yes 135 93.8 

No 9 6.3 

Total 144 100.0 

Question 9 

Yes 110 76.4 

No 34 23.6 

Total 144 100.0 

Question 10 

Yes 32 22.2 

No 112 77.8 

Total 144 100.0 

Question 11 

Yes 140 97.2 

No 4 2.8 

Total 144 100.0 

Question 12 

Yes 107 74.3 

No 37 25.7 

Total 144 100.0 

Question 13 

Yes 107 74.3 

No 37 25.7 

Total 144 100.0 

Question 14 
Yes 40 27.8 

No 104 72.2 
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Total 144 100.0 

Question 15 

Yes 54 37.5 

No 90 62.5 

Total 144 100.0 

Question 16 

Yes 31 21.5 

No 113 78.5 

Total 144 100.0 

n, frequency; %, percentages 

 

 

Appendix 2 - Frequency of consumption of ultra-processed foods. 

Table 2. Frequency of consumption of ultra-processed foods in times per week. 

Consumption of ultra-processed foods Mean (SD)  (Minimum-Maximum) 

Cold meats and sausages 2.24 (4.06) (0.00 - 31.50) 

Pastry products 2.59 (4.20) (0.00 - 31.50) 

Breakfast cereals 4.62 (9.38) (0.00 - 42.00) 

 Cookies and biscuits 6.86 (7.98) (0.00 - 42.00) 

Bread and toasts 3.64 (5.18) (0.00 - 42.00) 

Soft drinks 2.66 (6.30) (0.00 - 42.00) 

Yoghurts 1.89 (4.20) (0.00 - 42.00) 

Flavoured milk 2.59 (6.09) (0.00 - 42.00) 

SD, standard deviation 

 

Appendix 3 – Differences and agreement per question of the AAFV index. 

 

Table 3. Differences and agreement of the AAFV index in the CSQ between applications for secondary school students 
from one school group in Matosinhos in the school year 2022/2023 (n = 83). 

  Test   

  Yes No Total   

AAFV Retest n (%) n (%) n (%) McNemar test 
κ  

(95% Cl) 

Q1 

Yes 35 (42.2) 12 (14.5) 47 (56.6) 

0.503 
0.516 

(0.332-0.700) 
No 8 (9.6) 28 (33.7) 36 (43.4) 

Total 43 (51.8) 40 (48.2) 83 (100) 

Q2 

Yes 80 (96.4) 2 (2.4) 82 (98.8) 

1.000 
-0.016 

(-0.040-0.008) 
No 1 (1.2) 0 (0.0) 1 (1.2) 

Total 81 (97.6) 2 (2.4) 83 (100) 

Q3 

Yes 77 (92.8) 1 (1.2) 78 (94.0) 

0.625 
0.476 

(0.041-0.911) 
No 3 (3.6) 2 (2.4) 5 (6.0) 

Total 80 (96.4) 3 (3.6) 83 (100) 

Q4 
Yes 78 (97.5) 3 (3.6) 81 (97.6) 

1.000 
-0.030  

(-0.057-(-0.003)) No 2 (2.4) 0 (0.0) 2 (2.4) 
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Total 80 (96.4) 3 (3.6) 83 (100) 

Q5 

Yes 69 (83.1) 7 (8.4) 76 (91.6) 

0.549 
0.282 

(-0.028-0.592) 
No 4 (4.8) 3 (3.6) 7 (8.4) 

Total 73 (88.0) 10 (12.0) 83 (100) 

Q6 

Yes 42 (50.6) 15 (18.1) 57 (68.7) 

0.307 
0.368 

(0.162-0.574) 
No 9 (10.8) 17 (20.5) 26 (31.3) 

Total 51 (61.4) 32 (38.6) 83 (100) 

Q7 

Yes 43 (51.8) 21 (25.3) 64 (77.1) 

0.071 
0.121 

(-0.091-0.333) 
No 10 (12.0) 9 (10.8) 19 (22.9) 

Total 53 (63.9) 30 (36.1) 83 (100) 

Q8 

Yes 48 (57.8) 18 (21.7) 66 (79.5) 

0.043 
0.254 

(0.040-0.468) 
No 7 (8.4) 10 (12.0) 17 (20.5) 

Total 55 (66.3) 28 (33.7) 83 (100) 

n, frequency; %, percentages; κ Cohen’ Kappa coefficient; 95% CI, 95% confidence interval; p < 0.05 

 

Appendix 4 – Differences and agreement per question of the CA scale. 

 

Table 4. Differences and agreement of the questions in CA scale in the CSQ between applications for secondary 
school students from one school group in Matosinhos in the school year 2022/2023. (n = 83). 

  
Mean (SD) Wilcoxon test 

ICC 
(95% Cl) 

Q1 
Test 4.10 (0.86) 

0.308 
0.764 

(0.636-0.847) 
Retest 4.00 (0.91) 

Q2 
Test 3.87 (0.93) 

0.105 
0.756 

(0.624-0.842) 
Retest 3.72 (0.92) 

Q3 
Test 4.14 (0.95) 

0.175 
0.756 

(0.624-0.842) 
Retest 4.01 (1.04) 

Q4 
Test 4.14 (0.81) 

0.297 
0.890 

(0.830-0.929) 
Retest 4.08 (0.86) 

Q5 
Test 3.54 (0.95) 

0.566 
0.735 

(0.590-0.829) 
Retest 3.49 (0.88) 

Q6 
Test 3.99 (0.90) 

0.984 
0.703 

(0.540-0.808) 
Retest 4.00 (0.95) 

Q7 
Test 3.80 (0.92) 

0.274 
0.739 

(0.597-0.831) 
Retest 3.70 (0.95) 

SD, standard deviation; ICC, Intraclass correlation coefficient 

 

Appendix 5 – Differences and agreement per question of the CB scale. 

 

Table 5. Differences and agreement of the questions in CB scale in the CSQ between applications for secondary 
school students from one school group in Matosinhos in the school year 2022/2023. (n = 83). 

  
Mean (SD) Wilcoxon test 

ICC 
(95% Cl) 

Q1 Test 3.11 (1.37) 0.646 0.829 
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Retest 3.14 (1.35) (0.736-0.890) 

Q2 
Test 1.95 (0.97) 

0.107 
0.658 

(0.474-0.778) 
Retest 2.13 (0.97) 

Q3 
Test 3.59 (1.06) 

0.254 
0.769 

(0.644-0.851) 
Retest 3.47 (1.03) 

Q4 
Test 4.43 (1.04) 

0.599 
0.713 

(0.556-0.815) 
Retest 4.37 (1.03) 

Q5 
Test 3.76 (0.92) 

0.047* 
0.729 

(0.582-0.825) 
Retest 3.58 (0.93) 

Q6 
Test 3.07 (1.24) 

0.097 
0.660 

(0.476-0.779) 
Retest 3.27 (1.14) 

Q7 
Test 3.45 (0.44) 

0.142 
0.674 

(0.495-0.789) 
Retest 3.49 (0.46) 

Q8 
Test 2.52 (1.37) 

0.332 
0.658 

(0.471-0.779) 
Retest 2.64 (1.18) 

Q9 
Test 3.60 (1.02) 

0.109 
0.745 

(0.606-0.835) 
Retest 3.77 (1.00) 

Q10 
Test 4.02 (0.66) 

0.747 
0.737 

(0.593-0.830) 
Retest 4.05 (0.78) 

SD, standard deviation; ICC, Intraclass correlation coefficient 

 

Appendix 6 – Differences and agreement per question of the SEPC scale. 

 

Table 6. Differences and agreement of the questions in SEPC scale in the CSQ between applications for secondary 
school students from one school group in Matosinhos in the school year 2022/2023. (n = 83). 

  
Mean (SD) Wilcoxon test 

ICC 
(95% Cl) 

Q1 
Test 3.86 (1.10) 

0.923 
0.716 

(0.560-0.816) 
Retest 3.84 (0.98) 

Q2 
Test 3.59 (1.07) 

0.371 
0.562 

(0.322-0.717) 
Retest 3.49 (1.02) 

Q3 
Test 3.54 (1.06) 

0.307 
0.695 

(0.530-0.803) 
Retest 3.41 (1.15) 

SD, standard deviation; ICC, Intraclass correlation coefficient 

 

Appendix 7 – Differences and agreement per question of the SEC scale. 

 

Table 7. Differences and agreement of the questions in SEC scale in the CSQ between applications for secondary 
school students from one school group in Matosinhos in the school year 2022/2023. (n = 83). 

  
Mean (SD) Wilcoxon test 

ICC 
(95% Cl) 

Q1 
Test 3.78 (1.12) 

0.597 
0.750 

(0.614-0.838) 
Retest 3.87 (1.07) 

Q2 Test 3.93 (1.02) 0.511 0.713 
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Retest 3.98 (1.04) (0.556-0.815) 

Q3 
Test 4.00 (0.92) 

0.091 
0.754 

(0.621-0.841) 
Retest 3.83 (1.01) 

Q4 
Test 4.14 (0.99) 

0.825 
0.768 

(0.641-0.850) 
Retest 4.14 (0.87) 

Q5 
Test 3.77 (0.94) 

0.400 
0.871 

(0.801-0.917) 
Retest 3.71 (0.98) 

Q6 
Test 3.86 (1.00) 

0.537 
0.856 

(0.777-0.907) 
Retest 3.81 (0.96) 

SD, standard deviation; ICC, Intraclass correlation coefficient 

 

Appendix 8 – Differences and agreement per question of the SECT scale. 

 

Table 8. Differences and agreement of the questions in SECT scale in the CSQ between applications for secondary 
school students from one school group in Matosinhos in the school year 2022/2023. (n = 83). 

  
Mean (SD) Wilcoxon test 

ICC 
(95% Cl) 

Q1 
Test 4.27 (1.01) 

0.089 
0.836 

(0.746-0.894) 
Retest 4.12 (1.01) 

Q2 
Test 3.92 (1.08) 

0.965 
0.725 

(0.575-0.823) 
Retest 3.94 (0.98) 

Q3 
Test 3.42 (1.18) 

0.707 
0.708 

(0.548-0.811) 
Retest 3.39 (1.15) 

Q4 
Test 3.17 (1.26) 

0.057 
0.768 

(0.642-0.850) 
Retest 2.98 (1.21) 

Q5 
Test 3.66 (1.17) 

0.491 
0.700 

(0.536-0.806) 
Retest 3.73 (1.12) 

Q6 
Test 3.67 (1.21) 

0.447 
0.730 

(0.582-0.825) 
Retest 3.58 (1.17) 

Q7 
Test 4.05 (1.08) 

0.971 
0.779 

(0.657-0.857) 
Retest 4.05 (1.08) 

Q8 
Test 3.22 (1.24) 

0.119 
0.786 

(0.670-0.861) 
Retest 3.39 (1.18) 

Q9 
Test 3.89 (1.15) 

0.954 
0.846 

(0.761-0.900) 
Retest 3.88 (1.16) 

Q10 
Test 3.73 (1.18) 

0.899 
0.877 

(0.810-0.921) 
Retest 3.73 (1.17) 

Q11 
Test 2.78 (1.15) 

0.185 
0.783 

(0.665-0.859) 
Retest 2.93 (1.11) 

Q12 
Test 4.27 (1.08) 

0.483 
0.710 

(0.552-0.813) 
Retest 4.31 (1.07) 

SD, standard deviation; ICC, Intraclass correlation coefficient 

 

Appendix 9 – Differences and agreement per question of the SEFVS scale. 
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Table 9. Differences and agreement of the questions in SEFVS scale in the CSQ between applications for secondary 
school students from one school group in Matosinhos in the school year 2022/2023. (n = 83). 

  
Mean (SD) Wilcoxon test 

ICC 
(95% Cl) 

Q1 
Test 3.46 (1.05) 

0.162  
0.733 

(0.588-0.827) 
Retest 3.58 (1.14) 

Q2 
Test 3.60 (1.09) 

0.133 
0.812 

(0.711-0.879) 
Retest 3.73 (1.06) 

Q3 
Test 4.25 (0.97) 

0.710 
0.782 

(0.663-0.859) 
Retest 4.20 (0.97) 

Q4 
Test 3.53 (1.13) 

0.926 
0.811 

(0.707-0.878) 
Retest 3.51 (1.08) 

Q5 
Test 3.69 (1.06) 

0.258 
0.773 

(0.649-0.853) 
Retest 3.57 (1.07) 

Q6 
Test 3.24 (1.15) 

0.691 
0.706 

(0.544-0.810) 
Retest 3.29 (1.15) 

Q7 
Test 3.84 (1.10) 

0.021* 
0.635 

(0.437-0.763) 
Retest 3.55 (1.10) 

Q8 
Test 2.90 (1.26) 

0.554 
0.831 

(0.739-0.891) 
Retest 2.96 (1.28) 

SD, standard deviation; ICC, Intraclass correlation coefficient 

 

Appendix 10 – Differences and agreement per question of the Knowledge 

section. 

 

Table 10. Differences and agreement of the questions in Knowledge section in the CSQ between applications for 
secondary school students from one school group in Matosinhos in the school year 2022/2023. (n = 83). 

  Test   

  Right Wrong Total   

 Retest n (%) n (%) n (%) McNemar test (P) 
κ  

(95% Cl) 

Q1 

Right 31 (37.3) 14 (16.9) 45 (54.2) 

0.189 
0.498 

(0.314-0.682) 
Wrong 7 (8.4) 31 (37.3) 38 (45.8) 

Total 38 (45.8) 45 (54.2) 83 (100.0) 

Q2 

Right 53 (63.9) 9 (10.8) 62 (74.7) 

0.607 
0.543 

(0.341-0.745) 
Wrong 6 (7.2) 15 (18.1) 21 (25.3) 

Total 59 (71.1) 24 (28.9) 83 (100.0) 

Q3 

Right 28 (33.7) 14 (16.9) 42 (50.6) 

0.064 
0.543 

(0.367-0.719) 
Wrong 5 (6.0) 36 (43.4) 41 (49.4) 

Total 33 (39.8) 50 (60.2) 83 (100.0) 

Q4 

Right 7 (8.4) 5 (6.0) 12 (14.5) 

0.219 
0.661 

(0.412-0.910) 
Wrong 1 (1.2) 70 (84.3) 71 (85.5) 

Total 8 (9.6) 75 (90.4) 83 (100.0) 

Q5 Right 37 (44.6) 9 (10.8) 46 (55.4) 0.523 0.458  
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Wrong 13 (15.7) 24 (28.9) 37 (44.6) (0.266-0.650) 

Total 50 (60.2) 33 (39.8) 83 (100.0) 

Q6 

Right 68 (81.9) 3 (3.6) 71 (85.5) 

0.227 
0.352 

(0.056-0.648) 
Wrong 8 (9.6) 4 (4.8) 12 (85.5) 

Total 76 (91.6) 7 (8.4) 83 (100.0) 

Q7 

Right 48 (57.8) 8 (9.6) 58 (69.9) 

0.815 
0.496 

(0.294-0.698) 
Wrong 10 (12.0) 17 (20.5) 25 (30.1) 

Total 56 (67.5) 27 (32.5) 83 (100.0) 

Q8 

Right 28 (33.7) 7 (8.4) 35 (42.2) 

1.000 
0.654 

(0.489-0.819) 
Wrong 7 (8.4) 41 (49.4) 48 (57.8) 

Total 35 (42.2) 48 (57.8) 83 (100.0) 

n, frequency; %, percentages; κ Cohen’ Kappa coefficient; 95% CI, 95% confidence interval 
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General conclusions and future research 

To our best knowledge, this is the first study to cross-culturally adapt and validate 

a questionnaire for assessing cooking skills in Portugal. Once this questionnaire 

proven to have adequate reproducibility and validity, it can be an important tool 

for developing and implementing intervention projects with Portuguese 

adolescents. The fact that the questionnaire is comprehensive, measuring 

various constructs associated with cooking skills, will allow a detailed needs 

assessment to be carried out and the project to be adapted to what is observed 

in the target population. 

There are already various interventions in school context that show promising 

results. (56-58) Despite the understanding that Portuguese adolescents lack 

cooking skills, (59-61) the implementation of such interventions in Portugal is still 

scarce. (62)  

Teenagers are at a key stage in the development of various competences, 

including cooking skills. As they spend a large part of their day at school, this is 

the ideal place to implement interventions aimed at developing these skills, as 

recommended by the World Health Organization. (59, 63, 64) 

Like other competences, the development of cooking skills benefits from longer-

term programmes to ensure greater effectiveness. (63, 65) 

When deciding which interventions to implement, it should be considered that in 

addition to knowledge, adolescents need to be given space to experiment with 

preparing and cooking different foods, allowing them to develop their self-

efficacy. (63, 66) 

Also, involving digital native teens in the acquisition of these skills necessitates 

novel techniques of capturing their attention, including the use of technology. 
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There are several unique programs in this category, such as a game that allows 

users to create meals in a virtual kitchen, allowing them to try their hand at 

something they probably wouldn't be able to do in real life. (67, 68) 

Finally, when designing the projects, it is essential to define process and outcome 

evaluation, not only to ensure that the objectives are met and that the intervention 

is effective, but also to increase knowledge in this area, which is still scarce, and 

to reinforce the importance of developing cooking skills. 

Furthermore, future research should focus on better exploring relationship of 

cooking skills with other socio-demographic and lifestyle variables. One very 

interesting analysis might be the association between parents and adolescents 

cooking skills, exploring the observed change in the transmission of such abilities.   

The knowledge of these determinant factors will be of utmost relevance for project 

planning and implementation. 
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