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Abstract

Cooking skills play a relevant role in food security, which encompasses the availability,
accessibility, utilization, and stability of food. While previous discussions have mainly
focused on accessibility, particularly economic access through food prices and income,
this article explores the dimension of food utilization by analyzing the relation between
food insecurity and cooking-related variables. We conducted a survey of 106 low-income
households in an urban area of Santiago, Chile. Food insecurity was measured using the
Food Insecurity Experience Scale (FIES) developed by the FAO. Using principal com-
ponent analysis, we constructed two indexes reflecting subjective perceptions of cook-
ing skills. We then applied probit models to examine how both subjective and objective
cooking skills variables are associated with the probability of experiencing food insecu-
rity. Results show that individuals who can prepare six to ten egg preparations have an
8.4 percentage point lower prevalence of experiencing food insecurity, while those who
can prepare more than ten such preparations show a 30.5 percentage point lower preva-
lence compared to those who can prepare five or fewer. Moreover, our results found a
positive prevalence between negative subjective perceptions and food insecurity of 8.8
percentage point. For the first time, this study jointly examines subjective perceptions
and self-reported objective measures of cooking skills in relation to food insecurity. We
hope this work contributes to expanding the food insecurity discussion beyond economic
access and supports the design of food security policies focused on improving cooking
aspects.

Introduction

Food security, as defined by the Food and Agriculture Organization (FAO), comprises four
dimensions: availability, accessibility, stability, and utilization [1]. Although availability and
accessibility often dominate discussions, especially on issues such as the cost of healthy diets
and the prevalence of food deserts [2,3], utilization and stability are equally important for
achieving food security, even though they have received less attention in the literature [4].
Utilization focuses on the nutritional quality of food, which depends on proper food storage
and preparation practices. In this context, cooking skills become a key yet often overlooked
factor in achieving food security. By enhancing the capacity to prepare healthy meals from
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available ingredients, cooking skills contribute to food sustainability and support global policy
goals such as the Sustainable Development Goal 2.1.

Relying solely on the cost of a diet as a proxy for food insecurity can lead to misleading
conclusions. While food may be available and affordable, food insecurity can still arise if it is
not used effectively within the household, due to differences in cooking skills, food prepara-
tion practices, or other aspects of food utilization. While cost remains a central concern, par-
ticularly for low-income households, it does not fully capture the complexity of food security.
Healthy diets, especially those rich in fruits and vegetables, are essential because they provide
key nutrients [5]. However, healthy diets are often more expensive than calorie-dense, less
nutritious alternatives, posing economic challenges [6,7]. Cooking skills can help bridge this
gap by enabling households to prepare nutritious meals using ingredients that are often more
affordable when purchased in unprocessed forms, thereby reducing reliance on costly pre-
prepared foods. Cooking practices have also been positively associated with higher fruit and
vegetable consumption [8], highlighting the role of utilization in shaping dietary outcomes
[9] Moreover, cooking skills are linked to better diet quality, healthier eating habits, and a
lower likelihood of food insecurity [10-12]. In this way, cooking skills improve food utiliza-
tion and help households overcome some economic and nutritional barriers to achieving food
security [13].

Cooking skills are a set of capabilities that encompass mechanical, technical, perceptual,
conceptual, organizational and academic aspects, which are not limited to the ability to per-
form specific tasks, but are also influenced by social, economic and contextual factors such as
household size and time availability [14,15]. These skills go beyond performing specific tasks
and are shaped by social, economic, and contextual factors, such as household size and time
availability [16]. While these dimensions capture some objective aspects of cooking, subjective
factors also influence how skills are developed and expressed. These refer to a personal and
sentimental assessment about cooking related activities, including personal motivation and
enjoyment of cooking [17], emotional relationships with food [18], and confidence in one’s
ability to prepare meals [19]. These factors can make the difference between negative feelings,
such as seeing cooking as a mandatory or laborious task, and positive feelings, such as see-
ing cooking as a fun and pleasurable activity, which can influence the nutritional quality of
home-cooked meals, potentially leading to improved food safety outcomes.

Sociodemographic factors such as age, gender, and education are associated with the devel-
opment of cooking skills. Research indicates that being male, young, and having minimal or
no educational qualifications are associated with a lower cooking skills level [20,21]. These
findings may be partly explained by traditional social norms that have historically associ-
ated cooking with women’s roles [22,23]. Among children and adolescents, diet patterns
not associated with good health, such as frequent snacking and skipping breakfast, are com-
mon [24] and may reflect limited involvement in food preparation, contributing to lower
skill development. However, early learning of cooking skills has been shown to improve skill
retention, confidence, cooking practices, attitudes towards cooking, and overall diet quality
[25]. The role of parents is also important in this process. The presence of parents has been
associated with better nutritional outcomes in children [26], and households with children
tend to show higher levels of adult cooking skills [17], possibly due to parents’ motivation
to provide healthy food for their children [27] and their greater involvement in food-related
decisions [26].

Understanding who develops cooking skills also requires clarity on how these skills are
measured. Robust measurement tools would help for identifying who possesses these skills
and where gaps exist and evaluating their potential association with food insecurity. Some
studies use self-reported surveys to assess perceived cooking abilities and daily cooking
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practices. These include knowledge of techniques such as boiling eggs and vegetables, peeling
fruit, and filleting fish [21,25]. Other studies focus on the ability to prepare specific dishes,
such as soups or fresh salads [28,29]. Self-reported questionnaires are commonly used, as they
offer several advantages, including efficiency in data collection, the ability to address sensitive
topics and low cost. However, these methods also present several challenges. For example,
there is a lack of consistency in the items and scales used to measure cooking and food skills
[30]. Moreover, they often suffer from low response rates, provide only a snapshot of behav-
ior, and are prone to socially desirable responses, which can affect the validity of the results
[31]. In addition to these limitations, some questionnaires include subjective measures, such
as attitudes toward cooking, but these are rarely disaggregated enough to examine their rela-
tionship with specific eating behaviors, such as vegetable consumption [32].

Beyond measurement, interventions have aimed to improve cooking skills and their effects
on food-related decision-making, particularly among vulnerable populations such as older
adults and low-income individuals [33]. These interventions have reported positive outcomes,
including increased fruit and vegetable intake, greater cooking confidence, and improvements
in dietary habits [34,35]—factors that could potentially influence food insecurity. However,
most evaluations focus on behavioral or nutritional changes without directly assessing their
impact on food insecurity. Moreover, the tools used in these interventions are often inconsis-
tent and rarely account for the broader structural and contextual barriers that influence cook-
ing practices and food insecurity. These include low income, lack of access to healthy food,
limited time to cook, poor health, lack of cooking facilities, energy poverty, as well as gender
and resource access issues globally [36,37]. Perceptual factors, such as lack of enjoyment in
cooking, can also play a role. While some educational interventions that integrate nutrition
and cooking skills have positively affected food security [38], this area remains understudied
and methodologically fragmented.

Addressing this gap in measurement and evaluation is also relevant for policy design, as
developing or strengthening cooking skills can be considered a form of human capital invest-
ment, potentially offering a more sustainable alternative to subsidies, which often have limited
long-term effects [39]. Although the potential role of cooking skills in improving food inse-
curity has been acknowledged, most research has focused on dietary outcomes rather than
explicitly assessing food insecurity. To our knowledge, no previous study has quantitatively
examined the relation between objective and subjective dimensions of cooking skills and food
insecurity. In addition, although several indicators of cooking skills have been proposed, most
are highly context-specific, limiting their comparability between settings. In this context, our
study uses a neutral questionnaire and a single dataset to examine the association between
subjective perceptions and objective measures of cooking skills based on self-knowledge
assessment and to analyze their relation with food insecurity.

Materials and methods
Data

The dataset used in this study is derived from the first stage of an experimental study
conducted to evaluate residential food waste in low- and middle-income households in the
Metropolitan Region of Santiago, Chile. Data collection took place in November 2023, during
which comprehensive questionnaires were administered to an individual in each household.
This article utilizes a subset of this dataset, focusing on household characterization variables,
including detailed information about the household head, household composition, and

other determinants frequently cited in the literature on food insecurity. These determinants
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include cooking skills, and food-related behaviors. The de-identified individual-level dataset is
included in the Supporting Information.

In this study, in order to participate, subjects needed to sign an informed consent, to be
adults (18 years or older) and responsible for household purchases. Although a target group
was not intentionally selected regarding their socioeconomic characteristics, given the geo-
graphic location in which the survey was applied, the sample was predominantly composed of
low- and middle-income households. The district municipality supported the dissemination
of the study through community centers, facilitating the participation of households, which
was administered and answered in a virtual format. The complete protocol was approved by
the Institutional Review Board from the Universidad Central de Chile.

In this study, cooking skills are evaluated using a combination of subjective perceptions
and self-reported practical abilities related to food preparation. The cooking skills section of
the survey, which constitutes our primary focus, includes nine variables. Seven of these reflect
subjective perceptions, measured on a scale from zero to ten, where subjects rated their level
of agreement with specific statements. The remaining two variables capture practical aspects:
subjects reported the total number of dishes they were able to prepare, as well as the number
of preparations they could cook using eggs, used here as a proxy for cooking proficiency. We
have asked about egg preparations because subjects need to cook eggs to consume them (they
cannot be eaten raw, as fruits). Moreover, eggs are well-known worldwide, therefore, subjects
may easily remember some egg preparations. In this sense, we argue that egg-preparation can
be thought as proxy of cooking skills.

Model

We analyzed the relation between cooking skills variables and food insecurity using the
survey data, employing the statistical software Stata (version 14.2). Given the diversity of vari-
able types, we implemented three distinct models to compare their effects. All models used a
probit regression approach, as the dependent variable was the individual-level probability of
experiencing food insecurity, based on the Food Insecurity Experience Scale (FIES) method-
ology developed by the FAO [40]. This globally standardized methodology generates prob-
abilities of experiencing food insecurity, enabling comparisons across studies and contexts.
The independent variables in our models were divided into subjective perceptions of cook-
ing skills, the number of dishes subjects could cook, and the number of egg preparations.
Additionally, we included a set of socioeconomic covariates as control variables.

In the first model, we focused on cooking perceptions, utilizing seven perception-based
variables. Before fitting the probit model, we conducted a Principal Component Analysis
(PCA) to identify the components that captured the most variability across these seven
variables. Based on the PCA results, we selected the top components and used them as key
independent variables analyze the relation of cooking perceptions and food insecurity. The
other two models focused on the quantitative cooking skills variables: the number of dishes
subjects could cook and the number of egg preparations as a proxy for advanced cooking
skills. These models aimed to assess how different aspects of cooking skills were associated
with the prevalence of food insecurity. Finally, we analyzed the marginal effects from all three
models to compare and interpret the differences between measures of cooking skills and the
likelihood of experiencing food insecurity in low-income households.

Results

Table 1 shows the descriptive statistics of the sample. Most of the respondents were women,
with a partner and low or medium income. Even those subjects classified as mid-income, who
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Table 1. Descriptive statistics (proportions)

Variable |Mean/ Proportion |Std. Dev.
Sociodemographic variables

Gender (0 =men, 1 =female) 0.91 0.29
Age 43.91 123.13
Marital status (0 = without partner, 1 = with partner) 0.74 0.44
Low income (less than 500,000 CLP) 0.45 -
Medium income (500,000-1,000,000 CLP) 0.38 -
High income (above 1,000,000 CLP) 0.16 -
Children, number of 1.51 1.77
Elderly, number of 0.24 0.56
Subjective cooking perceptions (Average score from 0-10)

Enjoy cooking 7.59 2.66
Curious person, likes to try new ingredients 7.68 2.57
Cooking is a way to eat delicious, healthy, and reasonably priced |8.60 2.07
food

Cooking is slow, laborious, and boring 3.26 2.93
Cooking takes a lot of time, it is a necessity, and I do only what is |4.84 3.50
strictly necessary

Cooking is a pleasure, and I could cook less, but I like it 6.45 3.27
Cooking is a pleasure and a necessity, I have to do it,and I do it |8.02 2.57
with pleasure

Objective cooking skills

How many dishes can you prepare?

1 to 5 dishes 0.15 -

6 to 10 dishes 0.26 -
More than 10 dishes 0.59 -
How many preparations can you make with eggs?

1 to 5 egg preparations 0.34 -

6 to 10 egg preparations 0.30 -
More than 10 egg preparations 0.35 -
Food insecurity

Moderate or severe probability 0.26 0.37
Severe probability 0.10 0.23
Observations 106

Note: Proportions are values between 0 and 1 (rounded to two decimals). For binary variables such as gender and
marital status, values represent the share of female individuals (1) and those with a partner (1), respectively. Income
categories expressed in Chilean pesos (CLP). Subjective cooking scores range from 0 to 10.

https://doi.org/10.1371/journal.pone.0326435.t1001

make between 500 and 1,000 dollars a month, have a relatively low income. Therefore, four
out of five subjects of the sample made less than a thousand dollars a month.

Considering subjective cooking perceptions, from zero to ten, subjects stated pleasure on
cooking with an average score equal to seven or more. Consistently, on average, most subjects
disagreed regarding negative feelings about cooking. As presented, 59.4% of the subjects
stated to know how to prepare ten or more dishes, while 34.9% of subjects stated to know how
to make ten or more egg preparations. It is expected that subjects express to know how to pre-
pare more egg preparations than dishes since some egg preparations cannot be called a dish,
such as, scrambled eggs and boiled eggs. It may be the case that subjects do not consider an
egg-preparation as a dish.

Results from the PCA indicate that Component 1, PC1, is associated with positive cook-
ing perceptions, such as enjoying cooking and viewing it as both a necessity and a pleasure.

In contrast, Component 2, PC2, reflects negative perceptions, including the belief that cook-
ing is boring and time-consuming. The proportion of variance explained by each component
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Table 2. Cooking skills and food insecurity.

Marginal effect, Model 1 Marginal effect, Model 2 Marginal effect, Model 3

Coef. [95% CI Coef. [95% CI Coef. [95% CI
Sociodemographic variables
Age -0.007*** [-0.010, -0.005] -0.004*** [-0.006, -0.002] -0.004*** [-0.006, -0.002]
Medium income -0.203*** [-0.281, -0.125] -0.160*** [-0.252, -0.069] -0.135 [-0.272, 0.001]
High income -0.247*** [-0.356, -0.137] -0.240"** [-0.301, -0.178] -0.254** [-0.318, -0.189]
With partner 0.057 [-0.151, 0.266] -0.049 [-0.164, 0.263] 0.121 [-0.113, 0.356]
Children, number of -0.010 [-0.026, 0.005] -0.012%** [-0.018, -0.007] -0.006 [-0.022, 0.010]
Elderly, number of -0.102** [-0.157, -0.047] -0.086 [-0.166, -0.007] -0.012 [-0.101, 0.076]
Subjective cooking perceptions
PC1 0.038 [-0.013, 0.090] - - - -
PC2 0.088™** [0.051, 0.125] - - - -
Objective cooking skills
6 to 10 dishes - - -0.219 [-0.536, 0.098] - -
More than 10 dishes - - -0.141 [-0.472, 0.189] - -
6 to 10 egg preparations - - - - -0.084*** [-0.143, -0.024]
More than 10 egg preparations - - - - -0.305*** [-0.349, -0.260]

Note: Coeflicients (Coef.) are reported with 95% confidence intervals (CI). ***p <0.01, **p < 0.05, *p < 0.1. The table reports marginal effects on food insecurity (binary
outcome) after sequential inclusion of explanatory variable groups.

https://doi.org/10.1371/journal.pone.0326435.t002

and their respective loadings are presented in S2 Table in the Appendix. For comparison, S3
Table displays the marginal effects from a probit model estimated using the, unreduced, orig-
inal variables. Table 2, using food insecurity as binary dependent variable, present marginal
effect using there set of variables. Model 1 includes socioeconomic variables and subjective
cooking perceptions, Models 2 and 3 include socioeconomic variables and objective cooking
variables.

We also asked about the number of dishes and the number of preparations using eggs
that the subject knew how to cook. As presented in Table 2, PC2 variable, in contrast to PC1
variable, is associated to a significant effect on food insecurity. In terms of magnitude, PC2,
negative subjective perceptions, is associated with 8.8% effect on food insecurity. The num-
ber of dishes did not have a significant association with food insecurity, while the number of
egg preparations did have a significant association to food insecurity. A subject who knows
how to cook six to ten egg preparations has an 8.4 percentage point lower prevalence of expe-
riencing food insecurity compared to someone who can prepare five or fewer. This prevalence
decreases even further—by 30.5 percentage points—for those who know how to prepare more
than ten egg preparations. As overall results, knowledge on how to make an egg-preparation
is significantly associated with a lower prevalence of experiencing food insecurity. In contrast,
general knowledge of food preparations did not show a significant association. Additionally,
negative subjective perceptions of cooking were associated with an increased likelihood of
food insecurity.

Discussion

The Ministerio de Desarrollo Social y Familia, Ministry of Social Development and Family
[41], reports that 15.4% of the population in Chile experiences moderate food insecurity,
while 3.5% faced severe food insecurity in 2022. In contrast, our analysis found that 25.7% of
subjects in the study experienced moderate food insecurity, and 10.0% faced severe food inse-
curity, reflecting significantly higher prevalence rates. This difference may be explained by the
demographic composition of our sample. In our sample, one out of every four subjects did
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not have a partner (i.e., they were single, divorced, or widowed), with an average of 1.2 chil-
dren and 0.4 elderly adults per household. Among households led by individuals without a
partner, 96.3% was headed by women with at least one child. Therefore, the higher prevalence
observed in our sample could be explained by the larger proportion of households with low-
and middle-incomes, as well as the relevant presence of single mother households. Research
has indicated that female-headed households, especially those with children, face higher levels
of food insecurity [42,43].

Given that most subjects were women and came from low-income households — earning
less than a thousand dollars per month, it was expected that they would report higher levels of
cooking skills. This expectation was supported by previous research showing that women tend
to cook more frequently than men [22,23], and that individuals with lower incomes are gener-
ally more likely to cook at home compared to higher-income households [44]. Therefore, the
relevance and significance of the relation of egg-preparations and food insecurity, it may be
less relevant as income arise. It may be the case that subjects are able to assess in a better way a
more specific and concrete question, as egg-preparations, rather than a more general concept
as food dishes.

In our study, cooking skills were categorized into two groups: objective variables, which
measured the ability to prepare specific dishes (e.g., pasta with sauce, rice with sausage, or
lentils) and egg preparations, and subjective variables, which captured positive and negative
perceptions of cooking. To assess the objective variables, food groups were not considered
in a general way, as the preparation of certain foods or specific dishes can vary significantly
depending on the cultural context, which could influence the evaluation of cooking skills [21].
However, developing a cooking skills scale that is culturally independent is a challenging task,
as noted in the study by Hartmann et al. [17]. The analysis of cooking perceptions revealed
that having negative perceptions of cooking such as considering it a laborious task, believing
it takes too much time, and viewing it as strictly necessary was associated with an increase
of food insecurity. People who perceive cooking negatively may opt for ultra-processed
food, either due to a lack of time, work schedules, or convenience [13]. Ultra-processed
foods often unhealthy, which may contribute to lower food security [45,46]. However,
we cannot assess the actual causal mechanism in place, which remains an area for further
research.

These negative perceptions also may be influenced by a lack of confidence in oné€’s ability
to prepare meals [19]. Individuals who are uncertain about their cooking skills are less likely
to engage in home cooking, often opting for quicker, less nutritious solutions instead. Addi-
tionally, factors such as emotional eating [18] or a lack of personal motivation and love
for cooking [19] can further challenge this relation. As a result, addressing these negative
perceptions could serve as a key intervention strategy. Studies show that subjects involved
in educational programs not only improved their technical cooking skills but also gained
confidence in cooking [34], as well as in adopting healthier eating habits [35].

Regarding objective cooking skills, the study found that the ability to prepare between six
and ten dishes or more was not associated with a decrease in food insecurity. In line with
the reviewed literature, our findings are consistent with some previous studies [28,37,47,48],
which found no significant relation between cooking skills and food insecurity, attributing
the issue instead to structural factors such as income levels in low-income households. How-
ever, regarding the results evidenced on the ability to cook egg preparations, to our knowl-
edge, no previous study has reported comparable effect sizes linking egg preparations with
food insecurity outcomes measured through the FIES. However, the literature reports some
studies linking egg consumption with improved diet and healthy behaviors [49-51]. This
could be explained by the fact that eggs are a nutritious and relatively cost-efficient source of
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animal protein, which can contribute to improving diet quality and reducing food insecurity,
particularly when compared to more expensive protein sources [52]. However, the ability to
prepare food dishes alone is not enough and the key could lie both in the technique and in the
ingredients used in the kitchen [53,54]. The significant relation found may reflect the impor-
tance of incorporating accessible and nutritious ingredients, like eggs into the daily diet. This
finding aligns with previous research suggesting that preparing meals at home and increasing
self-efficacy in the kitchen are related to healthy eating [55].

Conclusion

From the four food security dimensions, previous research has disregarded food utilization.
In this way, it is implicitly assumed that everyone has the same cooking skills. A skilled cook
would be able to prepare a wider variety of fresh foods, while offering a healthy diet to his/her
household. In the opposite side, an unskilled cook would have to rely on purchasing prepared
food, which tends to be more expensive and less healthy. This study aimed to compare alter-
native measurements of cooking skills and their relation with food insecurity. Our findings
suggest that subjective cooking perceptions and objective cooking skills are related to food
insecurity in distinct ways. Negative cooking perceptions, such as viewing cooking as labo-
rious or time-consuming, were associated with a higher prevalence of food insecurity. On

the other hand, cooking egg preparations, a practical and accessible skill, was associated with
lower prevalence of food insecurity. Interestingly, the number of dishes subjects knew how to
prepare, in contrast to egg preparations, did not show a significant relation with food insecu-
rity, suggesting that the type of preparation and its practical application may be more relevant
than the number of dishes in general.

This study makes a contribution by addressing food insecurity from the dimension of food
utilization, a perspective that remains underexplored. Additionally, it incorporates a stan-
dardized measure of food insecurity using the FIES scale developed by FAO, which enhances
the comparability of the results with other research. Furthermore, the combination of
subjective and objective measures of cooking skills, along with the use of principal compo-
nent analysis and probit models, provides a more comprehensive methodological approach
to examining the relationship between cooking skills and food insecurity. However, we would
like to view our findings with some caution. Being a cross-sectional study, it does not allow us
to establish a causal relation between cooking skills and food insecurity. Furthermore, cook-
ing skills were self reported, which introduces a risk of bias in subjects perceptions of their
own cooking skills. The relatively small sample size and focus on a single low income urban
area in Santiago limit the generalizability of our findings. However, while this study focuses
on cooking skills, the broader concept of food utilization encompasses other factors not
explored here. For example, access to clean water for food preparation, nutrition education,
or proper storage techniques are practices that could contribute to nutritional quality.

This study provides preliminary insights that may serve as a foundation for future research
aimed at exploring causal relation, while disentangle the mechanism that explains how egg-
preparation is related to lower food insecurity prevalence. We also recommend that future
studies expand the geographic scope to include rural areas and increase the sample size, as
well as dietary preferences and restrictions, and incorporate standardized assessments of
cooking skills to strengthen the reliability of the findings. Additionally, we suggest including
a broader range of variables related to food utilization, given its role in the conceptualization
of food insecurity.

Demographic factors, such as household structure and income levels, provide addi-
tional context to the observed prevalence of food insecurity. The overrepresentation of
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low- and middle-income, and single-mother households in the sample, probably explains the
higher prevalence compared to national averages, emphasizing the importance of consider-
ing socioeconomic and demographic contexts in cooking skills research, given their possible
relation to non-observable characteristics such as cultural norms, time constraints, or access
to resources.

Overall, these findings have practical implications worth highlighting. While reducing
food insecurity primarily depends on structural factors such as household income, developing
cooking skills could have a positive impact on reducing food insecurity. Implementing
cooking education programs in schools or community centers, particularly those serving
low-income households, could be an effective approach. This could be achieved by using read-
ily available, affordable, and high nutritional value, such as eggs, which in turn discourages
the consumption of highly processed foods.

Supporting information

S1 Table. Principal component/correlation.
(PDF)

$2 Table. Component loading.
(PDF)

$3 Table. Cooking skills subjective and food insecurity.
(PDF)

S$4 De-identified individual-level dataset.
(XLS)

Acknowledgments

We wish to thank Gloria Tarrés for improving the flow of the article. Any errors and short-
comings are our own. The views expressed in this article are those of the authors and do not
necessarily represent those of their institutions.

Author contributions

Conceptualization: Diego Monteza-Quiroz, Andres Silva, Maria Isabel Sactic.
Data curation: Maria Isabel Sactic.

Formal analysis: Diego Monteza-Quiroz, Andres Silva, Maria Isabel Sactic.
Investigation: Diego Monteza-Quiroz, Andres Silva.

Methodology: Diego Monteza-Quiroz, Maria Isabel Sactic.

Project administration: Diego Monteza-Quiroz.

Supervision: Diego Monteza-Quiroz.

Validation: Diego Monteza-Quiroz, Andres Silva, Maria Isabel Sactic.
Visualization: Diego Monteza-Quiroz, Andres Silva, Maria Isabel Sactic.

Writing - original draft: Diego Monteza-Quiroz, Andres Silva, Maria Isabel Sactic.

Writing - review & editing: Diego Monteza-Quiroz, Andres Silva, Maria Isabel Sactic.

PLOS One | https://doi.org/10.1371/journal.pone.0326435 June 25, 2025 9/12



https://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0326435.s001
https://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0326435.s002
https://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0326435.s003
https://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0326435.s004
https://doi.org/10.1371/journal.pone.0326435

PLOS One

Cooking skills and food insecurity

References

1.

10.

1.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

FAO. Trade reforms and food security: conceptualizing the linkages. Commodity Policy and
Projections Service - Commodities and Trade Division; 2003.

Ashby S, Kleve S, McKechnie R, Palermo C. Measurement of the dimensions of food insecurity in
developed countries: a systematic literature review. Public Health Nutr. 2016;19(16):2887—96.
https://doi.org/10.1017/S1368980016001166 PMID: 27217202

Calloway EE, Carpenter LR, Gargano T, Sharp JL, Yaroch AL. New measures to assess the “Other”
three pillars of food security-availability, utilization, and stability. Int J Behav Nutr Phys Act.
2023;20(1):51. https://doi.org/10.1186/s12966-023-01451-z PMID: 37101157

Manikas I, Ali BM, Sundarakani B. A systematic literature review of indicators measuring food
security. Agric Food Secur. 2023;12(1):10. https://doi.org/10.1186/s40066-023-00415-7 PMID:
37193360

Arias A, Feijoo G, Moreira MT. Exploring the potential of antioxidants from fruits and vegetables and
strategies for their recovery. Innov Food Sci Emerg Technol. 2022;77:102974.
https://doi.org/10.1016/j.ifset.2022.102974

Drewnowski A, Darmon N. Food choices and diet costs: an economic analysis. J Nutr.
2005;135(4):900—4. https://doi.org/10.1093/jn/135.4.900 PMID: 15795456

Rao M, Afshin A, Singh G, Mozaffarian D. Do healthier foods and diet patterns cost more than less
healthy options? A systematic review and meta-analysis. BMJ Open. 2013;3(12):e004277.
https://doi.org/10.1136/bmjopen-2013-004277 PMID: 24309174

Zeinstra GG, Vrijhof M, Kremer S. “| prepared my own carrots”. The effect of participation in an
out-of-home cooking session on Dutch 4—6-year-old children’s vegetable consumption. Food Qual
Prefer. 2020;86:104022. https://doi.org/10.1016/j.foodqual.2020.104022

Baraldi LG, Grilo MF, Landert M, Martins CA. Beyond the family’s cooking frequency: the influence
of cooking techniques on vegetable and fruit consumption among the U.S. population. Appetite.
2025;204:107757. https://doi.org/10.1016/j.appet.2024.107757 PMID: 39500465

Carroll N, Sadowski A, Parizeau K, von Massow M, Wallace A, Jewell K, et al. Food skills:
associations with diet quality and food waste among canadian parents. J Nutr Educ Behav.
2021;53(5):371-9. https://doi.org/10.1016/}.ineb.2020.10.018 PMID: 33526389

Mengi Celik O, Aytekin Sahin G, Girel S. Do cooking and food preparation skills affect healthy
eating in college students? Food Sci Nutr. 2023;11(10):5898-907. https://doi.org/10.1002/fsn3.3591
PMID: 37831736

Armstrong B, Reynolds C, Martins CA, Frankowska A, Levy RB, Rauber F, et al. Food insecurity,
food waste, food behaviours and cooking confidence of UK citizens at the start of the COVID-19
lockdown. Br Food J. 2021;123(9):2959-78. https://doi.org/10.1108/bfj-10-2020-0917

Wolfson JA, Bleich SN, Smith KC, Frattaroli S. What does cooking mean to you?: perceptions of
cooking and factors related to cooking behavior. Appetite. 2016;97:146-54.
https://doi.org/10.1016/j.appet.2015.11.030 PMID: 26654888

Short F. Domestic cooking practices and cooking skills: findings from an English study. Food Serv
Technol. 2003;3(3—4):177-85. hitps://doi.org/10.1111/].1471-5740.2003.00080.x

Short F. Kitchen secrets: The meaning of cooking in everyday life. Berg; 2006.

Mills S, White M, Brown H, Wrieden W, Kwasnicka D, Halligan J, et al. Health and social
determinants and outcomes of home cooking: a systematic review of observational studies.
Appetite. 2017;111:116-34. https://doi.org/10.1016/j.appet.2016.12.022 PMID: 28024883

Hartmann C, Dohle S, Siegrist M. Importance of cooking skills for balanced food choices. Appetite.
2013;65:125-31. https://doi.org/10.1016/j.appet.2013.01.016 PMID: 23402717

Arslan S, Tari Selcuk K, Sahin N, Atan RM. The relationship between food and cooking skills, and
eating behaviors in people with overweight or obesity. Int J Obes (Lond). 2023;47(1):60-6.
https://doi.org/10.1038/s41366-022-01238-5 PMID: 36380081

Garcia T, Ford B, Pike D, Bryce R, Richardson C, Wolfson JA. Development and implementation of
a community health centre-based cooking skills intervention in Detroit, MI. Public Health Nutr.
2021;24(3):549-60. https://doi.org/10.1017/S1368980020003481 PMID: 32993845

McGowan L, Pot GK, Stephen AM, Lavelle F, Spence M, Raats M, et al. The influence of
socio-demographic, psychological and knowledge-related variables alongside perceived cooking
and food skills abilities in the prediction of diet quality in adults: a nationally representative
cross-sectional study. Int J Behav Nutr Phys Act. 2016;13(1):111.
https://doi.org/10.1186/s12966-016-0440-4 PMID: 27782841

Tani Y, Fujiwara T, Kondo K. Cooking skills related to potential benefits for dietary behaviors and
weight status among older Japanese men and women: a cross-sectional study from the JAGES. Int

PLOS One | https://doi.org/10.1371/journal.pone.0326435 June 25, 2025 10/12



https://doi.org/10.1017/S1368980016001166
http://www.ncbi.nlm.nih.gov/pubmed/27217202
https://doi.org/10.1186/s12966-023-01451-z
http://www.ncbi.nlm.nih.gov/pubmed/37101157
https://doi.org/10.1186/s40066-023-00415-7
http://www.ncbi.nlm.nih.gov/pubmed/37193360
https://doi.org/10.1016/j.ifset.2022.102974
https://doi.org/10.1093/jn/135.4.900
http://www.ncbi.nlm.nih.gov/pubmed/15795456
https://doi.org/10.1136/bmjopen-2013-004277
http://www.ncbi.nlm.nih.gov/pubmed/24309174
https://doi.org/10.1016/j.foodqual.2020.104022
https://doi.org/10.1016/j.appet.2024.107757
http://www.ncbi.nlm.nih.gov/pubmed/39500465
https://doi.org/10.1016/j.jneb.2020.10.018
http://www.ncbi.nlm.nih.gov/pubmed/33526389
https://doi.org/10.1002/fsn3.3591
http://www.ncbi.nlm.nih.gov/pubmed/37831736
https://doi.org/10.1108/bfj-10-2020-0917
https://doi.org/10.1016/j.appet.2015.11.030
http://www.ncbi.nlm.nih.gov/pubmed/26654888
https://doi.org/10.1111/j.1471-5740.2003.00080.x
https://doi.org/10.1016/j.appet.2016.12.022
http://www.ncbi.nlm.nih.gov/pubmed/28024883
https://doi.org/10.1016/j.appet.2013.01.016
http://www.ncbi.nlm.nih.gov/pubmed/23402717
https://doi.org/10.1038/s41366-022-01238-5
http://www.ncbi.nlm.nih.gov/pubmed/36380081
https://doi.org/10.1017/S1368980020003481
http://www.ncbi.nlm.nih.gov/pubmed/32993845
https://doi.org/10.1186/s12966-016-0440-4
http://www.ncbi.nlm.nih.gov/pubmed/27782841
https://doi.org/10.1371/journal.pone.0326435

PLOS One

Cooking skills and food insecurity

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

J Behav Nutr Phys Act. 2020;17(1):82. https://doi.org/10.1186/s12966-020-00986-9 PMID:
32590984

Dixey R. Gender perspectives on food and cooking skills. Br Food J. 1996;98(10):35—41.
https://doi.org/10.1108/00070709610153803

Wolfson JA, Ishikawa Y, Hosokawa C, Janisch K, Massa J, Eisenberg DM. Gender differences in
global estimates of cooking frequency prior to COVID-19. Appetite. 2021;161:105117.
https://doi.org/10.1016/j.appet.2021.105117 PMID: 33460693

Kupka R, Siekmans K, Beal T. The diets of children: overview of available data for children and
adolescents. Global Food Security. 2020;27:100442. https://doi.org/10.1016/.gfs.2020.100442

Lavelle F, McGowan L, Hollywood L, Surgenor D, McCloat A, Mooney E, et al. The development
and validation of measures to assess cooking skills and food skills. Int J Behav Nutr Phys Act.
2017;14(1):118. hitps://doi.org/10.1186/s12966-017-0575-y PMID: 28865452

Moura AF, Philippe K. Where is the father? Challenges and solutions to the inclusion of fathers in
child feeding and nutrition research. BMC Public Health. 2023;23(1):1183.
https://doi.org/10.1186/s12889-023-15804-7 PMID: 37337169

Lyon P, Mattsson Sydner Y, Fjellstrém C, Janhonen-Abruquah H, Schréder M, Colquhoun A.
Continuity in the kitchen: how younger and older women compare in their food practices and use of
cooking skills. Int J Consumer Studies. 2011;35(5):529-37.
https://doi.org/10.1111/1.1470-6431.2011.01002.x

Pepetone A, Vanderlee L, White CM, Hammond D, Kirkpatrick SI. Food insecurity, food skills, health
literacy and food preparation activities among young Canadian adults: a cross-sectional analysis.
Public Health Nutr. 2021;24(9):2377-87. hitps://doi.org/10.1017/S1368980021000719 PMID:
33648617

Hagmann D, Siegrist M, Hartmann C. Acquisition of cooking skills and associations with healthy
eating in Swiss adults. J Nutr Educ Behav. 2020;52(5):483-91.
https://doi.org/10.1016/j.jneb.2019.12.016 PMID: 32088122

McGowan L, Caraher M, Raats M, Lavelle F, Hollywood L, McDowell D. Domestic cooking and food
skills: a review. Crit Rev Food Sci Nutr. 2017;57(11):2412-31.

Patten M. Questionnaire research: a practical guide. Routledge; 2016.

Bernardo GL, Rodrigues VM, Bastos BS, Uggioni PL, Hauschild DB, Fernandes AC, et al.
Association of personal characteristics and cooking skills with vegetable consumption frequency
among university students. Appetite. 2021;166:105432. https://doi.org/10.1016/j.appet.2021.105432
PMID: 34089802

Garcia AL, Reardon R, McDonald M, Vargas-Garcia EJ. Community interventions to improve
cooking skills and their effects on confidence and eating behaviour. Curr Nutr Rep.
2016;5(4):315-22. https://doi.org/10.1007/s13668-016-0185-3 PMID: 27882266

Hutchinson J, Watt JF, Strachan EK, Cade JE. Evaluation of the effectiveness of the Ministry of
Food cooking programme on self-reported food consumption and confidence with cooking. Public
Health Nutr. 2016;19(18):3417-27. https://doi.org/10.1017/S1368980016001476 PMID: 27434464

Moreau M, Plourde H, Hendrickson-Nelson M, Martin J. Efficacy of nutrition education-based
cooking workshops in community-dwelling adults aged 50 years and older. J Nutr Gerontol Geriatr.
2015;34(4):369-87. https://doi.org/10.1080/21551197.2015.1084257 PMID: 26571355

Metcalfe JJ, Leonard D. Reprint of “The relationship between culinary skills and eating behaviors:
challenges and opportunities for parents and families”. Physiol Behav. 2018;193(Pt B):302—6.
https://doi.org/10.1016/j.physbeh.2018.07.006 PMID: 30099991

Buck-McFadyen EV. Rural food insecurity: When cooking skills, homegrown food, and
perseverance aren’t enough to feed a family. Can J Public Health. 2015;106(3):e140-6.
https://doi.org/10.17269/ciph.106.4837 PMID: 26125240

Matias SL, Rodriguez-Jordan J, McCoin M. Integrated nutrition and culinary education in response
to food insecurity in a public university. Nutrients. 2021;13(7):2304.
https://doi.org/10.3390/nu13072304 PMID: 34371814

Dyen M, Sirieix L. How does a local initiative contribute to social inclusion and promote sustainable
food practices? Focus on the example of social cooking workshops. Int J Consum Stud.
2016;40(6):685—94. hitps://doi.org/10.1111/ijcs.12281

Ballard TJ, Kepple AW, Cafiero C. The food insecurity experience scale: development of a global
standard for monitoring hunger worldwide. Rome: FAO; 2013.

MIDESO. Evolucion de los indicadores de inseguridad alimentaria antes, durante y después de la
pandemia: Encuesta CASEN 2017-2022. 2024.

Silva A, Astorga A, Faundez R, Santos K. Revisiting food insecurity gender disparity. PLoS One.
2023;18(8):e0287593. https://doi.org/10.1371/journal.pone.0287593 PMID: 37582082

PLOS One | https://doi.org/10.1371/journal.pone.0326435 June 25, 2025 11/12



https://doi.org/10.1186/s12966-020-00986-9
http://www.ncbi.nlm.nih.gov/pubmed/32590984
https://doi.org/10.1108/00070709610153803
https://doi.org/10.1016/j.appet.2021.105117
http://www.ncbi.nlm.nih.gov/pubmed/33460693
https://doi.org/10.1016/j.gfs.2020.100442
https://doi.org/10.1186/s12966-017-0575-y
http://www.ncbi.nlm.nih.gov/pubmed/28865452
https://doi.org/10.1186/s12889-023-15804-7
http://www.ncbi.nlm.nih.gov/pubmed/37337169
https://doi.org/10.1111/j.1470-6431.2011.01002.x
https://doi.org/10.1017/S1368980021000719
http://www.ncbi.nlm.nih.gov/pubmed/33648617
https://doi.org/10.1016/j.jneb.2019.12.016
http://www.ncbi.nlm.nih.gov/pubmed/32088122
https://doi.org/10.1016/j.appet.2021.105432
http://www.ncbi.nlm.nih.gov/pubmed/34089802
https://doi.org/10.1007/s13668-016-0185-3
http://www.ncbi.nlm.nih.gov/pubmed/27882266
https://doi.org/10.1017/S1368980016001476
http://www.ncbi.nlm.nih.gov/pubmed/27434464
https://doi.org/10.1080/21551197.2015.1084257
http://www.ncbi.nlm.nih.gov/pubmed/26571355
https://doi.org/10.1016/j.physbeh.2018.07.006
http://www.ncbi.nlm.nih.gov/pubmed/30099991
https://doi.org/10.17269/cjph.106.4837
http://www.ncbi.nlm.nih.gov/pubmed/26125240
https://doi.org/10.3390/nu13072304
http://www.ncbi.nlm.nih.gov/pubmed/34371814
https://doi.org/10.1111/ijcs.12281
https://doi.org/10.1371/journal.pone.0287593
http://www.ncbi.nlm.nih.gov/pubmed/37582082
https://doi.org/10.1371/journal.pone.0326435

PLOS One

Cooking skills and food insecurity

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Santos MP, Brewer JD, Lopez MA, Paz-Soldan VA, Chaparro MP. Determinants of food insecurity
among households with children in Villa el Salvador, Lima, Peru: the role of gender and
employment, a cross-sectional study. BMC Public Health. 2022;22(1):717.
https://doi.org/10.1186/s12889-022-12889-4 PMID: 35410187

Wolfson JA, Posluszny H, Kronsteiner-Gicevic S, Willett W, Leung CW. Food insecurity and less
frequent cooking dinner at home are associated with lower diet quality in a national sample of
low-income adults in the united states during the initial months of the coronavirus disease 2019
pandemic. J Acad Nutr Diet. 2022;122(10):1893-1902.e12.
https://doi.org/10.1016/j.jand.2022.05.009 PMID: 35569728

Leung CW, Fulay AP, Parnarouskis L, Martinez-Steele E, Gearhardt AN, Wolfson JA. Food
insecurity and ultra-processed food consumption: the modifying role of participation in the
Supplemental Nutrition Assistance Program (SNAP). Am J Clin Nutr. 2022;116(1):197-205.
https://doi.org/10.1093/ajcn/ngac049 PMID: 35199832

Monteiro CA, Cannon G, Levy RB, Moubarac J-C, Louzada ML, Rauber F, et al. Ultra-processed
foods: what they are and how to identify them. Public Health Nutr. 2019;22(5):936—41.
https://doi.org/10.1017/S1368980018003762 PMID: 30744710

Blanchet R, Loewen OK, Godrich SL, Willows N, Veugelers P. Exploring the association between
food insecurity and food skills among school-aged children. Public Health Nutr. 2020;23(11):2000-5.
https://doi.org/10.1017/S1368980019004300 PMID: 32238207

Huisken A, Orr SK, Tarasuk V. Adults’ food skills and use of gardens are not associated with
household food insecurity in Canada. Can J Public Health. 2017;107(6):e526—-32.
https://doi.org/10.17269/cjph.107.5692 PMID: 28252370

Morales-Juarez A, Cowan-Pyle AE, Bailey RL, Eicher-Miller HA. Eating egg-rich diets and modeling
the addition of one daily egg reduced risk of nutrient inadequacy among United States adolescents
with and without food insecurity. J Nutr. 2024;154(11):3475-84.
https://doi.org/10.1016/j.tjnut.2024.09.019 PMID: 39307281

Papanikolaou Y, Fulgoni VL Ill. Egg consumption in U.S. children is associated with greater daily
nutrient intakes, including protein, lutein + zeaxanthin, choline, a-linolenic acid, and
docosahexanoic acid. Nutrients. 2019;11(5):1137. htips://doi.org/10.3390/nui11051137 PMID:
31121847

Papanikolaou Y, Fulgoni VL Ill. Increasing egg consumption at breakfast is associated with
increased usual nutrient intakes: a modeling analysis using NHANES and the USDA child and adult
care food program school breakfast guidelines. Nutrients. 2021;13(4):1379.
https://doi.org/10.3390/nu13041379 PMID: 33923966

Walker S, Baum JI. Eggs as an affordable source of nutrients for adults and children living in
food-insecure environments. Nutr Rev. 2022;80(2):178-86. htips://doi.org/10.1093/nutrit/nuab019
PMID: 34027973

Coe S, Spiro A. Cooking at home to retain nutritional quality and minimise nutrient losses: a focus
on vegetables, potatoes and pulses. Nutr Bull. 2022;47(4):538—-62.
https://doi.org/10.1111/nbu.12584 PMID: 36299246

Cole MB, Augustin MA, Robertson MJ, Manners JM. The science of food security. NPJ Sci Food.
2018;2:14. hitps://doi.org/10.1038/s41538-018-0021-9 PMID: 31304264
Knol LL, Robb CA, McKinley EM, Wood M. Very low food security status is related to lower cooking

self-efficacy and less frequent food preparation behaviors among college students. J Nutr Educ
Behav. 2019;51(3):357-63. https://doi.org/10.1016/.jneb.2018.10.009 PMID: 30528982

PLOS One | https://doi.org/10.1371/journal.pone.0326435 June 25, 2025 12/12



https://doi.org/10.1186/s12889-022-12889-4
http://www.ncbi.nlm.nih.gov/pubmed/35410187
https://doi.org/10.1016/j.jand.2022.05.009
http://www.ncbi.nlm.nih.gov/pubmed/35569728
https://doi.org/10.1093/ajcn/nqac049
http://www.ncbi.nlm.nih.gov/pubmed/35199832
https://doi.org/10.1017/S1368980018003762
http://www.ncbi.nlm.nih.gov/pubmed/30744710
https://doi.org/10.1017/S1368980019004300
http://www.ncbi.nlm.nih.gov/pubmed/32238207
https://doi.org/10.17269/cjph.107.5692
http://www.ncbi.nlm.nih.gov/pubmed/28252370
https://doi.org/10.1016/j.tjnut.2024.09.019
http://www.ncbi.nlm.nih.gov/pubmed/39307281
https://doi.org/10.3390/nu11051137
http://www.ncbi.nlm.nih.gov/pubmed/31121847
https://doi.org/10.3390/nu13041379
http://www.ncbi.nlm.nih.gov/pubmed/33923966
https://doi.org/10.1093/nutrit/nuab019
http://www.ncbi.nlm.nih.gov/pubmed/34027973
https://doi.org/10.1111/nbu.12584
http://www.ncbi.nlm.nih.gov/pubmed/36299246
https://doi.org/10.1038/s41538-018-0021-9
http://www.ncbi.nlm.nih.gov/pubmed/31304264
https://doi.org/10.1016/j.jneb.2018.10.009
http://www.ncbi.nlm.nih.gov/pubmed/30528982
https://doi.org/10.1371/journal.pone.0326435

	Cooking skills and food insecurity
	References




