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Association of personal characteristics and cookingkills with vegetable consumption

frequency among university students

1. Introduction

Transitioning to adulthood and university can leadife changes, including increased
autonomy in decision-making and responsibility ogae’s own food choices (Stok et al.,
2018). At this important stage of life, many unsigy students establish unhealthy eating
behaviours that may have long-term implicationsf@Dehe et al., 2015; Sprake et al., 2018;
Beaudry et al., 2019). Studies have shown thateusity students have high consumption of
fast food, snacks, sweets, soft drinks, and alécolh@verages, as well as a low intake of fish,
grains, fruits, and vegetables (Bernardo et all,/B). Students reported the following factors
as barriers to healthy eating: convenience of pgattaand fast foods; low availability,
limited access to, and high costs of healthy fooalsg lack of time, space, utensils,
motivation, and skills for cooking at home (KabMjah, & Islam, 2018; Hilger-Kolb &
Diehl, 2019). Home meal preparation is associati#ld igher diet quality resulting from a
high fruit, vegetable, and whole grain intake; lswgar intake; high breakfast and lunch
consumption frequency; and low fast-food consunmpflcaska et al., 2012; Hartmann et al.,
2013; Mills et al., 2017; Hagmann, Siegrist, & Haann, 2020).

The World Health Organization (WHO) recommends alyd&uit and vegetable
consumption of 400 g or five servings (WHO, 2008)Brazil, population data showed that
individuals aged 18 to 24 yeams £ 7237) have the lowest fruit and vegetable consumptio
among all age groups, with only 19% consuming foremore daily fruit and vegetable
servings (Brazil, 2020). Fruits and vegetablesiamgortant sources of vitamins, minerals,

fibre, and bioactive compounds but differ in nudrial composition, cultural use patterns,
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and health impacts (Slavin & Lloyd, 2012). Few s#sdhave investigated vegetable
consumption separate from fruit consumption (Appieet al.,, 2016). Existing data have
shown a trend towards a greater intake of frugsnsting from their convenience and sweet
taste (Trudeau et al., 1998; Nicklas et al., 2088)me obstacles to vegetable consumption
include the time required for purchase and preparatower sensory appeal, perishability,
and high cost compared with fruits (de Leon, JalBnSasperson, 2020).

A review study conducted by Rodrigues et al. (262&mined 71 articles about vegetable
consumption by university students and found thdy ¢hree studies (conducted in lItaly,
Japan, and Germany) focused exclusively on vegsalbhe sociodemographic, health, and
personal characteristics associated with increasgétable consumption were found to be
female sex, living with parents, high socioeconomsiiatus, low body mass index (BMI),
normal blood pressure, final years of undergradsaidy, high level of physical activity,
high knowledge of nutrition, high importance givém a healthy diet, regular self-care,
breakfast consumption, low alcohol consumption, lamdenergy diet. In addition, the study
revealed that Brazilian students had the lowesjueacies of vegetable consumption among
all study populations analysed (Rodrigues et al1.92.

Given the few international studies and lack ofAlran studies exclusively on vegetable
consumption by university students, this paper Botig investigate vegetable consumption
frequency among university students in the metitpolarea of a Brazilian capital and

analyse its association with personal and sociodeaphic characteristics and cooking skills.

2. Methods

2.1. Population and study site
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The target population included undergraduate stisdenrolled in universities in the
metropolitan area of a capital city in Brazil. lasion criteria were age 16 years and older,
enrolment in an undergraduate course at the timdatd collection, and willingness to
participate in the study indicated by signing doimed consent form.

Recruitment lasted two months. Participants weoeureed from classrooms and at the
entrance of university restaurants through flyenstaining a QR code, via e-mail and social
media, and through links posted on university asgarch group websites. Participants were
selected from 10 universities, 8 private and 2 igulily convenience sampling and all the

responders were included in the study.

2.2. Sample size calculation

For sample size calculation, we considered thd tatenber of university students in the
study region l = 36888). Assuming an expected daily vegetable consomftequency of
50%, a random error of 5%, a sample design effett® and a participant loss of 10%, we
calculated that a minimum sample size of 420 imtlisis should be sought. Final collected

sample was n = 525. Calculation was performed uSipen Epi version 3.061

2.3. Data collection

Data were collected through an online questionnaieated using Google Forms. This
study analysed three sections of the questionn@)r@ersonal characteristics, (i) cooking
skills and healthy eating habits (Jomori et al.120Q and (iii) vegetable consumption

frequency. The first section of the questionnagguested information on sex, age, parental

! Available at https://www.openepi.com/Menu/OE_ Mdrion
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education, self-reported weight and height (for Bdlculation), undergraduate course, and
living arrangement. Participants were also askedhtorm the amount of time they had
available for cooking, whether they knew how tolgowith whom they had learned how to
cook, and where they had their main daily meals.

Cooking skills were assessed by using an instrurdeneloped by Jomori et al. (2017).
On the basis of a review study, Jomori et al. (30d8nceptualised cooking skills as
confidence in applying individual knowledge to enh cooking tasks that range from menu
planning and food purchase to meal preparationrefbee, cooking skills encompass and
reflect behaviours related to healthy eating. Thstrument contains eight dimensions

composed of different indicators, as describedahld 1.

Table 1
Dimensions and indicators of the instrument usedagsessing cooking skills and healthy

eating practices in university students.

Dimension Description Indicators Example

Eight questions - Did you have raw
worth or cooked vegetables
accessibility of . 1 point for each ‘yes’ in your home last
. preparation and .
fruits and . response and 0 pointsveek?
consumption over the

vegetables at home . for each ‘no’
previous week
response

Fruits and vegetables

Avallability and . iiable for home

Level of agreement . - I do not like to cook
. Seven items rated on .
with statements about S because it takes too
. o a 5-point Likert scale .
time availability, : much time.
- ranging from . .
accessibility, and - | like trying new

. . ‘strongly disagree’ to .
engagement in cooking strongly agree’ recipes.

Cooking attitudes

activities
Six items rated on a - Prepare meals from
Cooking behaviour Frequency of meal 5-point Likert scale basic ingredients
at home preparation at home  ranging from ‘never’ (such as whole fresh

to ‘every day’ produce, raw
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chicken, etc).

Frequency of Five items rated on a - Eat lunch away
Cooking behaviour consumption of away- 5-point Likert scale from home.
away from home from-home foods and ranging from ‘never’

leftovers to ‘every day’

Eighteen items rated - Follow a written
on a 5-point Likert  recipe.

scale ranging from - Use basic cooking
‘not confident at all’ techniques.

to ‘extremely

confident’

Self-efficacy for ~ Degree of confidence in
using basic performing basic
cooking techniquescooking activities

Nine items rated on a- Fresh or frozen
5-point Likert scale green vegetables (ex:
ranging from ‘not broccoli, spinach)
confident at all’ to

‘extremely confident’

Self-efficacy for  Degree of confidence in
using fruits, using fruits, vegetables,
vegetables, and  and seasonings during
seasonings cooking

Degree of confidence inThree items rated on - Eat fruits and

Produce meeting a 5-point Likert scale vegetables at every
consumption self- recommendations for ranging from ‘not meal, every day
efficacy consumption of fruits  confident at all’ to

and vegetables ‘extremely confident’

- What is the term for

_ .. preparing all
Eight multiple-choice ingredients, gathering

Knowledge of Level of cooking questions worth 1 .
: . . equipment, and
cooking techniquesknowledge point for each correct .
organizing your area
response

before beginning to
cook?

Note: Brazilian Cooking Skills and Healthy Eating&3tionnaire (Jomori et al., 2017).

Regarding vegetable consumption, the students asgted in which meals they usually
included these foods, which vegetables they condutime most and which they liked the
least. The online questionnaire also included astime about vegetable consumption
frequency (‘how often do you eat vegetables?’) il possible answers: ‘never’, ‘once or
twice a month’, ‘once a week’, ‘several times a Weend ‘every day. Despite the

complexity of defining vegetables either by botahior culinary descriptors, a definition
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based on the discussion from Rodrigues et al. 20&8iew paper was provided to
participants: ‘Vegetables are plants that are ueedhuman consumption, such as, for
example, courgette, squash, chard, watercresshake, garlic, lettuce, chicory, beetroot,
aubergine, broccoli, onion, carrot, chayote, cdllacauliflower, spinach, cucumber, bell
pepper, cabbage, radish, rocket, tomato, and dreans. The following roots and tubers are
not considered vegetables for the purposes ofsthidy: cassava, potatoes (e.g. common and
sweet potatoes), arracacha, yam, and taro. Otlesfthat are not included are corn, peas,

beans, chickpeas, grains, mushrooms, and fruits.’

2.4. Data processing and statistical analysis

Questionnaire data were exported to an Excel spsbadt, coded, and then analysed in
Stata version 13.0. Data were first subjected tecijative statistics for determination of
absolute and relative frequencies of categoricablsbes. Cooking skill scores are expressed
as mean and standard deviation, given the symnudtrgata. Frequency of vegetable
consumption was the outcome variable. To explore #ssociation between personal
characteristics and vegetable consumption frequgdoyided into five categories), we
applied Pearson’s chi-squared test. The associagbmeen cooking skill dimension scores
and vegetable consumption frequency was investigat@ng analysis of variance with
Bonferroni post hoc test. Associations between wwpkskills and daily vegetable
consumption were assessed by grouping consumptaguéncies into daily and less than
once a day (sum of the first four categories). @radd adjusted logistic regression analyses
were performed. Sex and age were treated as adjostwariables, as supported by the

general literature, as were variables associatdtl thie outcome of the crude analysis.
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Results are expressed as odds ratios (OR) and @5tidence intervals (CI). For all

analyses, a significance levelp& 0.05 was adopted.

2.5. Ethical considerations

This research was approved by the Human ReseatthsEEommittee of the Federal
University of Santa Catarina (UFSC) (protocol N®1B443) and was conducted in
accordance with the human research ethical priegipf Brazilian Resolution No 466/2012

(Brazil, 2012).

3. Results

3.1. Characteristics of the study population

Sample N = 525) characteristics are described in Table @stvstudents were female
(75%) and aged under 25 years (67%) (mean age gkaw). Overweight or obesity was
observed in 27.5% of students. About 70% of thdig@pants reported having 1-3 hours
available per day for cooking at home and 85% teploknowing how to cook. Lunch was
mainly consumed away from home or at home with redieneals (delivery service) (59%),
whereas dinner was mainly consumed at home (80%)omy those who ate lunch away
from home, 72% reported having lunch exclusivelymversity restaurants. The majority of
participants (77%) reported learning how to coodmnfrfamily members. Other learning
sources were the internet (49%), self-learning (B3%ends (18%), cookbooks (18%), TV

programs (16%), and cooking classes (9%) (dataimmi/n).
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3.2. Frequency of vegetable consumption

Less than half (45%) of evaluated students repad@duming vegetables daily. The main
meals in which vegetables were consumed were [(@8%) and dinner (53%) (Table 2).
Participants that reported consuming vegetablegy’d@ompared to ‘never’, had higher
cooking skill scores for availability and accesdpiof fruits and vegetables at home
(<0.001); self-efficacy for using fruits, vegetahleand seasonings (<0.001); and produce
consumption self-efficacy (<0.001). In additiongaeding cooking attitudes and self-efficacy
for using basic cooking techniques, higher scoreseviound in daily vegetable consumption
compared to ‘once a week’; while cooking behaviaihome had higher scores in ‘daily’

consumption compared with ‘every day’.



158 Table 2

159  Sociodemographic and personal characteristics afiBan university studentdN(= 525) stratified by vegetable consumption frequyen

Vegetable consumption frequency (%)

Variable lljr (ZEZI) Never On;:em(())rntt\glce Once aweek 2-6timesaweek Every day p-value
n=9(1.71%) n =21 (4%) n=52(9.9%) n =206 (39.2%) n =237 (45.1%)
Sex
Female 392 (74.67) 6 (1.53) 16 (4.08) 39 (9.95) 150 (3B.27 181 (46.17) 0.899
Male 133 (25.33) 3(2.26) 5 (3.76) 13 (9.77) 56 (42.11) 56 (42.11) '
Age (years) - mean (SD) 24.1 (6.33) 21.1 (4.28) 26.2 (8.9) 22.2 (4.71) 46.32) 24.3 (6.20) 0.0535
<25 years 351 (66.86) 8 (2.28) 13 (3.70) 41 (11.68) 134 (88.1 155 (44.16) 0191
>25 years 174 (33.14) 1(0.57) 8 (4.60) 11 (6.32) 72 (41.38) 82 (47.13) '
Level of maternal education
Less than high school 154 (29.33) 3 (1.95) 4 (2.60) 16 (10.39) 66 (42.86) 65 (42.21)
High school or some college 154 (29.33) 1 (0.65) (5.84) 18 (11.69) 63 (40.91) 63 (40.91) 0.407
Undergraduate degree or higher 217 (41.33) 5(2.30) 8(3.69) 8 (3.69) 77 (35.48) 109 (50.23)
Level of paternal education
Less than high school 169 (32.19) 2 (1.18) 9(5.33) 17 (10.06) 75 (44.38) 66 (39.05)
High school or some college 175 (33.33) 2 (1.14) (4.00) 20 (11.43) 72 (41.14) 74 (42.29) 0.151
Undergraduate degree or higher 181 (34.48) 5(2.76) 5(2.76) 15 (8.29) 59 (32.60) 97 (53.59)
Overweight/obese
No 379 (62.47) 7 (1.85) 11 (2.90) 36 (9.50) 142 (3y.47 183 (48.28) 0,057
Yes 144 (27.53) 2 (1.39) 10 (6.94) 16 (11.11) 64 (4%.44 52 (36.11) '
Undergraduate course
Health Sciences 205 (39.05) 6 (2.93) 8 (3.90) 47 70 (34.15) 97 (47.32) 0160
Other 320 (60.95) 3(0.94) 13 (4.06) 28 (8.75) 136 (42.5) 140 (43.75) '
Living arrangement (1)
With children 127 (24.19) 3 (2.36) 3 (2.36) 12 8.4 47 (37.01) 62 (48.82)
With parents and/or grandparents 318 (60.57) ®}f1.8 17 (5.35) 36 (11.32) 119 (37.42) 140 (143.6) 0.178
Alone or with friends 80 (15.24) 0 (0.0) 1(1.25) (5400) 40 (50.00) 35 (43.75)

Living arrangement (1)



With children
Without children
Living arrangement (l11)
With parents and/or grandparents
Without parents or grandparents
Do you have kids?
No
Yes
Time available for cooking fi = 518)
<lh
1-3h
>3 h
Do you know how to cook?
Yes
No
Where do you usually have lunch?
University restaurant
Eat at home or bring homemade food

Eat away from home or use food delivery services

Where do you usually have dinner?
University restaurant
Eat at home or bring homemade food

Eat away from home or use food delivery services

Cooking skills — mean (SD)
Availability and accessibility of fruits and
vegetables at home

Cooking attitudes

Cooking behaviour at home

Cooking behaviour away from home
Self-efficacy for using basic cooking techniques

Self-efficacy for using fruits, vegetables, and
seasonings
Produce consumption self-efficacy

127 (24.19)
398 (75.81)

232 (44.19)
293 (55.81)

488 (92.9)
37 (7.1)

130 (25.10)
365 (70.46)
23 (4.44)

444 (84.57)
81 (15.43)

162 (30.86)
217 (41.33)

(26368)

41 (7.81)

421 (80.19)

(9228)

5.92 (1.94)

3.64 (0.69)
3.30 (0.82)
2.35 (0.73)

7230.75)
3.84 (0.84)
3.58 (1.04)

3 (2.36)
6 (1.51)

2§1.7
5§1.71

9 (1.84)
0 (0.0)

2 (1.54)
7 (1.92)
0 (0.0)

6 (1.35)
3 (3.70)

4 (2.47)
20
3 (2.05)

3(7.32)
Ao

3 (4.76)

3 (2.8y9

3.52 (0.92)
3.11 (0.87)

22009)

3.46 (0.95)
3.10 (1.02)
2.18 (1.01§

3 (2.36)
18 (4.52)

11 (4.74)
10 (3.41)

19 (3.89)
2 (5.41)

6 (4.62)
13 (3.56)
1 (4.35)

16 (3.60)
5 (6.17)

3 (1.85)
12 (5.53)
6 (4.11)

0 (0.0)
18 (4.28)
3 (4.76)

5.71 (2.14)

3.34qD.8
.2530.75)
2.26 (0.67)

3.5 (0.85)

3.41 (1.05)

2.35 (1.02¢

12 .4
(10.05)

28 (12.07)
24 (8.19)

49 (10.04)
3 (8.11)

20 (15.38)
29 (7.95)
1 (4.35)

34 (7.66)
18 (22.22)

13 (8.02)
20 (9.22)
19 (13.01)

(4B8)
43 (10.21)
7 (11.11)

4.94 (2.28)%¢
3.31 (0.75}°

3.18 (0.92)
2.33(0.91)
3.25 (0%87)

3.25 (0.883°
2.69 (1.009*

47 (37.01)
159 (39.95)

86 (37.07)
120 (40.96)

193 (98.69
13 (35.14)

48 (36.92)
146 (49.00
10 (43.48)

177 (39.86
29 (35.80)

63 (38.89)
88 (40.55)
55 (37.67)

16 (39.02)
162 (38.48)
28 (44.44)

5.79 (1.85)°°

3.61(0.66)
3.134 (0.81)
2.36 (0.68)

3.70 (0.749

3.82 (0.79%°
3.45 (0.95)"°

62 (48.82)
175 (43.97)

103 (44.40)
134 (45.73)

218 (91.98)
19.85)

54 (41.54)
170 (46.58)
41.83)

211 (47.52)
26 (32.10)

79 (48.77)

95 (43.78)

(63.15)

20 (48.78)

0.684

0.543

0.445

<0.001"

0.477

195 (46.32) 0.017

22.92)

6.38 (1.72°¢

3.77 (0.65)

3.47 (0.789
2.331D.7

3.86 (0.60)

4.06 (0.743P°
4.04 (0.813"°

<0.001"

<0.001™
<0.001"

0.208'
<0.001™

<0.001'"
<0.001"



160
161
162

163

Knowledge of cooking techniques 5.18(1.82)  3.55 (1.0 4.76 (1.81) 3.90 (1.965 5.28 (1.82%)° 5.46 (1.68)°  <0.001"

Notes:SD, standard deviatiohPearson’s chi-squared teStOne-way analysis of variance followed by Bonfeipast hoc test. Significant valugs € 0.05) are shown in
bold.? Significant difference compared with ‘Nevet'Significant difference compared with ‘Once or tevie month’ € Significant difference compared with ‘Once a week’

4 Significant difference compared with ‘2—6 timeseek'. © Significant difference compared with ‘Every day’.
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The most frequently consumed vegetables were sa(f@%), lettuce (59%), tomatoes
(47%), broccoli (44%), and beetroot (34%). The tgaeferred vegetables were rocket
(19.6%), chayote (16.2%), watercress (12.6%), aiber(12.6%), and radish (12.4%) (data
not shown).

No differences in vegetable consumption were olegkrvetween sex or age groups.
Among students who ate away from home or used fbeldvery services, 35% reported
consuming vegetables daily. Among students whoddexelusively at university restaurants,
however, 49% (f = 0.017) reported having a daily consumption ofjetables. Overall,
cooking skill scores differed significantly accaordito vegetable consumption frequency
categories, with the exception of scores for ‘Cagkbehaviour away from homep (=
0.205). Most students (85%) reported knowing howctmk, which was significantly
associated with daily vegetable consumptipr: (0.001) compared with not knowing how to

cook.

3.3. Factors associated with daily vegetable consion

The factors associated with daily vegetable consiom@are detailed in Table 3. Paternal
education level (undergraduate degree or higher wesitively associated with daily
vegetable consumption (OR, 1.80; 95% CI, 1.18-2p/&; 0.007). Overweight or obese
students were 40% less likely to consume vegetalaidg than normal-weight students (OR,
0.60; 95% CI, 0.41-0.90p = 0.013). In addition, higher scores on all cogkiskill
dimensions, except for ‘Cooking behaviour away froame’, were associated with higher

vegetable consumption.



189 Table 3
190 Factors associated with daily vegetable consumm@oong university studentdl & 525) in

191 Santa Catarina State, Brazil, 2020.

Daily vegetable consumption

Variable
Crude OR (95% CI) p-value

Sex

Female 1.00

Male 1.18 (0.80-1.75) 0.415
Age

<25 years 1.00

>25 years 1.13 (0.78-1.62) 0.520

Level of maternal education

Less than high school 1.00
High school or some college 0.95 (0.60-1.49) 0.817
Undergraduate degree or higher 1.38 (0.91-2.09) 0.128

Level of paternal education

Less than high school 1.00
High school or some college 1.14 (0.74-1.76) 0.542
Undergraduate degree or higher 1.80 (1.18-2.76) 0.007

Overweight/obese

No 1.00

Yes 0.60 (0.41-0.90) 0.013
Undergraduate course

Other 1.00

Health Sciences 1.15 (0.81-1.64) 0.423
Living arrangement (1)

With children 1.00

With parents and/or grandparents 0.82 (0.54-1.24) 0.359

Alone or with friends 0.81 (0.46-1.43) 0.477



Living arrangement (1)
With children
Without children
Living arrangement (Ill)
With parents and/or grandparents
Without parents or grandparents
Do you have kids?
No
Yes
Time available for cooking 1 = 518)
<lh
1-3h
>3 h
Where do you usually have lunch?

University restaurant

Eat at home or bring homemade food

Eat away from home or use food delivery services

Where do you usually have dinner?

University restaurant

Eat at home or bring homemade food

Eat away from home or use food delivery services

Cooking skills

Availability and accessibility of fruits and vegbtas at home

Cooking attitudes

Cooking behaviour at home

Cooking behaviour away from home
Self-efficacy for using basic cooking techniques

Self-efficacy for using fruits, vegetables, andsssangs

Produce consumption self-efficacy

Knowledge of cooking techniques

1.00

1.16 (0.66-2.04)

1.00

0.67 (0.42—1.08)

1.00

0.83 (0.31-2.21)

1.00
1.22 (0.82-1.84)

1.29 (0.53-3.14)

1.00
0.82 (0.54-1.23)

0.80 (0.51-1.25)

1.00
0.91 (0.48-1.72)

0.56 (0.25-1.26)

1.27 (1.14-1.40)
1.65 (1.27-2.14)
1.63 (1.30-2.04)
0.94 (0.74-1.20)
1.63 (1.28-2.07)
1.89 (1.45-2.30)
2.56 (2.07-3.18)

1.17 (1.06-1.30)

0.606

0.103

0.715

0.322

0.575

0.335

0.324

0.763

0.161

<0.001

<0.001

<0.001

0.599

<0.001

<0.001

<0.001

0.001
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Notes:OR, odds ratio; Cl, confidence interval. Data wsubjected to logistic regression. Significant val{e

< 0.05) are shown in bold.

3.4. Vegetable consumption and cooking skills: ivariate analysis

After adjusting for paternal education level ancemveight/obesity status, associations
between the seven cooking skill dimensions and teédge consumption frequency remained
significant (Table 4). A 1-point increase in ‘Awdillity and accessibility of fruits and
vegetables at home’ corresponded to a 27% inclieatbe chance of consuming vegetables
daily (OR, 1.27; 95% CI, 1.15-1.4f;< 0.001). Similar results were found by adjustiog
sex, age, paternal education, and overweight/gbstitus (OR, 1.27; 95% CI, 1.14-1.40;
< 0.001). By adjusting for paternal education amdraveight/obesity status, we found that a
1-point increase in ‘Self-efficacy for consumingits and vegetables’ increased the chances
of daily vegetable consumption by 2.52 times (95% Z03-3.12;p < 0.001). Another
important finding, as it relates to modifiable &kilwas the association between ‘Self-efficacy
for using fruits, vegetables, and seasonings’ anith \wigher odds of daily vegetable
consumption (OR 1.88 (95% CIl 1.49-2.37; p< 0.0043. in the crude analysis, no
association was found between ‘Cooking behaviouayatvom home’ and daily vegetable

consumption.

Table 4
Association between cooking skill scores and dedlgetable consumption among university

studentsl = 525) in Santa Catarina, Brazil, 2020.

Daily vegetable consumption
Variable

OR1 (95%CI) p-value OR2 (95%CI) p-value

Availability and accessibility of fruits and ~ 1.27 (1.1-1.41°  <0.001  1.27(1.1-1.40,  <0.00!
vegetables at home
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216
217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

Cooking attitudes 1.70 (1.3~2.22  <0.001  1.67 (1.2=2.18  <0.001

Cooking behaviour at home 1.61 (1.2-2.03 <0.001 1.62 (1.2-2.04 <0.001
Cooking behaviour away from home 0.95 (0.7‘—1.21: 0.677 0.96 (0.7!—1.22: 0.74:
Self-efficacy for using basic cooking 1.71 (1.3~-2.18 <0.001 1.68 (1.3-2.15 <0.001
techniques

Self-efficacy for using fruits, vegetables, anc 1.88 (1.4-2.37,  <0.00]  1.86(1.4-2.36,  <0.001
seasonings

Produce consumption self-efficacy 2.52 (2.0-3.12 <0.001 2.51(2.0-3.11 <0.001

Knowledge of cooking techniques 1.16 (1.0~1.28 0.00¢ 1.15(1.0~1.28 0.00¢

Notes: OR1, odds ratio adjusted for paternal educatich @rerweight/obesity; OR2, odds ratio adjusted for
gender, age, paternal education, and overweiglgitgh€l, confidence interval. Data were subjediedbgistic

regression. Significant valueg € 0.05) are shown in bold.

4. Discussion

This study presents data on the frequency of velgeteonsumption and its association
with personal characteristics and cooking skilla isignificant sample of Brazilian university
students. Less than 50% of participants consumgdtables daily. High paternal education
level, not being overweight or obese, and high ez@n seven of the eight cooking skill
dimensions were positively associated with highalydrequency of vegetable consumption.
These findings are similar to the results preseintéde review from Rodrigues et al. (2019),
in which the mean frequency of daily vegetable katavas 40.2%, varying from 11.2% to
72.4%. Additionally, comparable to the present gtudwer BMI and being from higher
income family were among the associated factoré witreased intake (Rodrigues et al.
2019).The majority of students analysed in thigigtwere female, corroborating previous
reports of greater female participation in eatimdpdviour studies (el Ansari, Suominen, &
Berg-beckhoff, 2015; Muioz de Mier et al., 201 )cl findings indicate that women have a
greater concern about food habits (Sousa, Joséa&d®a, 2013; el Ansari, Suominen, &

Berg-Beckhoff, 2015). The high percentage of pgrdiots enrolled in health sciences courses
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256
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(40%) also agrees with previous studies showing émaolment in food and nutrition or
health-related courses is associated with greatereist in food and diet quality (Matthews,
Doerr, & Dworatzek, 2016).

It was identified that 27.5% of the participantsrev@verweight, in line with Brazilian
population-based studies. The 2008—2009 BraziliansGmer Expenditure Survey revealed
that 27.1% of individuals aged 20-24 years wereweght (IBGE, 2010). More recent data
obtained by the 2019 Surveillance System for Riskl &rotective Factors for Chronic
Diseases by Telephone Survey (Vigitel) showed 8tail% of individuals aged 18 to 24
years were overweight or obese (Brazil, 2020). Ttead is seen globally, as evidenced by
the results of studies with university studentsirem (Mansouri et al., 2020), Cameroon
(Choukem et al., 2017), and the United States oéAca (Yahia et al., 2016).

In this study, overweight or obese university stidehad a lower frequency of daily
vegetable consumption. These data are comparalit®se of Mufioz de Mier et al. (2017),
who found that overweight or obese university stislen Spain consumed vegetables less
frequently than normal-weight individuals. Similgrla study with university students in
Pakistan found a positive association between &eqy of daily vegetable consumption (1 to
2 times a day) and low BMI (Irfan, Jabbar, & Hame2@il9).

The majority (70%) of participants reported havingp 3 hours available for cooking per
day, and the mean time spent in the activity wdsudr and 22 minutes. These results are
markedly different from those reported in otherdsts. Namin et al. (2020) investigated the
eating habits of 248 college students in the Un8tates of America and found that the mean
time available for cooking was 0.5 to 1 hour. lstady with undergraduate students from
England and CanadaN(= 3354), participants reported having an average o#8 38
minutes/day to cook on weekdays and 51.9 minutgsfalacook on weekends (Seabrook,

Dworatzek, & Matthews, 2019). Whereas time avaiighis considered a stimulus to prepare
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meals at home (Jones et al., 2014), lack of timg lb@aa barrier to healthy eating (Murray et
al., 2016).

A significant difference in daily vegetable intal®s observed between students who
dined at university restaurants (49%), at home ith homemade food (46%) and those who
dined away from home, at restaurants and cafesyithr food from delivery services at
(35%). However, no associations were observed #twieinch place and vegetable
consumption, attributed to the fact that about 3df%participants reported having lunch at
university restaurants. This finding suggests that,Brazil, eating meals at university
restaurants favours vegetable consumption. Pubhovetsity restaurants, which are
subsidised by the Brazilian federal governmentyiol® healthy meals at an affordable price,
stimulating healthier eating habits among theit@o®rs. A Brazilian study investigating the
effect of eating at a university restaurant on studliets N = 1131) showed an increase in
vegetable consumption and a reduction in proceasédultraprocessed food consumption.
Nevertheless, even among individuals who frequeatdy at the university restaurant, fruit
and vegetable consumption was lower than the re@rded (Perez et al., 2019).

In the current study, 26.6% of students reportedngalunch away from home. Studies
suggest that away-from-home meal consumption sczsed with low diet quality (Guthrie,
Lin, & Frazao, 2002; Cunha et al., 2018) and hitjfaprocessed food consumption (Andrade
et al., 2020). In addition to university restausaiself-service restaurants, commonly found in
Brazil, may promote healthy eating habits. In ttype of food establishment, customers
choose from a variety of options at a buffet bacjuding salads, and pay by weight of food.
Given the diversity of preparations, affordablecps, and convenience, these self-service
restaurants can stimulate healthy away-from-homed fehoices (Santos et al., 2011;

Rodrigues et al., 2012).
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The results of the present study indicate a sicgmifi association between paternal
education level and daily vegetable consumptionelLef schooling is often related to family
income. Parents with higher education are oftetebgirepared to guide their children in
adopting a healthy lifestyle (Gamage & Jayaward@@4,8). Education level may also be
associated with increased knowledge about nutriaod greater ability to translate this
knowledge into healthy eating habits (Hiza et2013).

Most students (85%) reported knowing how to cookisTvariable was significantly
associated with daily vegetable consumptiprk(0.001), corroborating studies that found a
positive relationship between frequency of home Imegparation and healthy eating habits
(Thorpe et al., 2014; Wolfson & Bleich, 2015; Walfs Leung, & Richardson, 2020). A
study with university students carried out in Spliand a higher intake of processed and
ready-to-eat foods among students who reportedknowing how to cook. The authors
argued that knowing how to cook does not imply tise of fresh foods, as cooking is also
related to other factors, such as time and utesillability and planning (Garcia, Svoboda,
& Ruiz, 2016). However, in our study, the amounttiofie available for cooking was not
associated with vegetable consumption.

We found an association between cooking skill sc@med daily vegetable consumption.
Similar findings were reported by Hanson et al.1@0 The authors observed that cooking
four to seven times a week and preparing meals fvasic ingredients were associated with
higher fruit and vegetable consumption and lowerlBMcollege students. These results
underscore the importance of stimulating home mpadparation through cooking
interventions aimed at university students (Beraatlal., 2017b; Reicks et al., 2018; Hasan
et al., 2019). Also, an important perceived barfaerconsumption among adults is not liking
the taste of vegetables (Santos et al., 2019)efiwer being self-confident to prepare and use

fruits, vegetables and seasonings might overcome tbstacle. Considering this,
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interventions aimed at providing information togetdividuals to feel more self-efficacious
when cooking can play a significative role to irage consumption.

The dimension ‘Cooking behaviour away from home'swhe only not associated with
vegetable consumption, indicating that the freqyewtth which university students eat
meals away from home does not influence the frequest vegetable consumption. As
previously discussed, this finding is likely assted with the availability of healthy meals in
Brazilian university restaurants.

A limitation of the present study is that studefntsn one Brazilian capital only (Santa
Catarina State, Southern Brazil) were evaluateg;lpding generalisation of the results. The
findings may not, therefore, reflect the reality wifiversity students in other parts of the
country. However, it should be noted that the sewthregion has the highest percentage of
individuals enrolled in universities compared wither Brazilian regions (Brazil, 2013).
Participant weight and height (used for BMI estiim@at were self-reported, which might
have resulted in underestimation of weight or ostmeation of height. However, self-
reported weight and height have been used in epadegical studies and may be considered
a valid measure to improve the accuracy of colteadata (Ekstrom, Kull, Nilsson, &
Bergstrom, 2015; Hastuti, Rahmawati, & Suriyantd1?). Another possible limitation was
that frequency of intake is prone to measuremawt gparticularly with recall long periods.
Despite this, the data obtained in this study mtevimportant data to broadly explore how
often vegetables are consumed among university latgo. Additionally, the authors
understand that the university students represenimgortant part of the population for
public health action but acknowledge that othemugsoin this age group are also important
and should be addressed in further investigatiSome of the strengths of this study include
the use of an online, low-cost instrument validatedssess cooking skills among university

students, which allowed optimising data collectm analysis. Our results can contribute to
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the development and strengthening of public pdicgven the scarcity of eating behaviour

studies focused on this population group.

5. Conclusion

It is important to understand the factors influeigcivegetable consumption among
university students because behaviours acquirethiststage of life can last throughout
adulthood. Cooking skills were positively assodatdth vegetable consumption frequency.
The findings of the present study are relevanti@gw\wof the scarcity of research on the topic
and may be useful to guide public health stratega@sed at increasing vegetable
consumption among this population. Public policteat encourage the development of
cooking skills can be used to promote behaviounanges and stimulate the adoption of
healthier eating habits. Additionally, public andvate sector can work to provide a healthy
university environment, such as the possibilityhafving healthy and balanced meals at
university restaurants for an affordable price,canteens offering healthy and avoiding
unhealthy foods. The implementation of such paticgeparamount for promoting better food

habits among university students.
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