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Abstract
Objective: To examine changes in health-related quality of life (HRQoL) among
youth who participated in Flint Kids Cook, a 6-week healthy cooking programme
for children, and assess whether changes in HRQoL were associated with changes
in cooking self-efficacy, attitude towards cooking (ATC) and diet.
Design: Pre-post survey (Pediatric Quality of Life Inventory, Block Kids Food
Screener, 8-item cooking self-efficacy, 6-item ATC) using child self-report at base-
line and programme exit. Analysis involved paired sample t-tests and Pearson’s
correlations.
Setting: Farmers’ market in Flint, Michigan, USA.
Participants: Children (n 186; 55·9 % female, 72·6 % African American) partici-
pated in Flint Kids Cook from October 2017 to February 2020 (mean age
10·55 ± 1·83 years; range 8–15).
Results: Mean HRQoL summary score improved (P< 0·001) from baseline
(77·22 ± 14·27) to programme exit (81·62 ± 14·43), as didmean psychosocial health
summary score (74·68 ± 15·68 v. 79·04 ± 16·46, P= 0·001). Similarly, physical
(P = 0·016), emotional (P= 0·002), social (P= 0·037), and school functioning
(P = 0·002) improved. There was a correlation between change in HRQoL sum-
mary score and change in ATC (r= –0·194, P= 0·025) as well as change in cooking
self-efficacy (r= –0·234, P= 0·008). Changes in HRQoL and psychosocial health
summary scores were not correlated with dietary changes, which included
decreased added sugar (P = 0·019) and fruit juice (P= 0·004) intake.
Conclusions: This study is the first to report modest yet significant improvements in
HRQoL among children and adolescents who participated in a healthy cooking
programme. Results suggest that cooking programmes for youth may provide
important psychosocial health benefits that are unrelated to dietary changes.
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Although healthy cooking programmes for youth have
demonstrated positive impacts on food preferences and
dietary behaviours(1–3), their influence on measures
beyond nutrition, such as quality of life and emotional
well-being, is unknown. Preliminary research among
adults suggests that positive psychosocial changes fre-
quently occur during culinary programmes focused on
developing cooking skills, and these changes may not be
entirely attributable to nutrition(4,5). While the specific path-
ways in which cooking interventions influence

psychosocial outcomes are uncertain(4), evidence suggests
that improvements in social interaction(5), executive func-
tioning(6,7) and cooking self-efficacy(8) are likely to be
important contributors. Considering initial findings related
to the psychosocial benefits of culinary interventions for
adults(4), an investigation of the influence of youth-focused
cooking programmes on emotional health of children is
warranted.

Mental health difficulties have increased among chil-
dren and adolescents over the past several decades(9), with
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the implementation of effective prevention and early inter-
vention strategies for youth now national priority focus
areas(10). In 2016, reports indicated that approximately
7·7 million US children under 18 years of age had at least
one diagnosed mental health disorder, including depres-
sion, anxiety or attention-deficit and hyperactivity disorder,
and approximately half of these children never received
treatment from a mental health professional(10). In Flint,
Michigan, a low-income urban area that continues to strug-
gle with a population-wide lead-in-water public health cri-
sis(11), there are heightened concerns about behavioural
health impacts on children exposed to contaminated
water(12–14). In addition to the deleterious effects of lead
toxicity on developmental and biological processes among
children(15), previous reports have shown higher levels of
stress, anxiety and depression among those exposed to
human-induced emergencies(12,16,17). Because mental
health issues frequently begin during childhood or adoles-
cence(18–20), there is an urgent need to develop scalable
prevention strategies that reach children and adolescents,
particularly those at highest risk, to address not only physi-
cal health but also emotional well-being.

Consistent evidence indicates that diet and nutrition
play an important role in the prevention of certain mental
health conditions among youth(18,21,22). More specifically, a
healthy diet, characterised by high intakes of fruits, vegeta-
bles and whole grains, has been associated with better
emotional health and quality of life among children and
adolescents(18,21), while unhealthy dietary patterns, charac-
terised by a ‘Western’ diet high in processed meats, satu-
rated fats and refined grains, have been associated with
poorer mental health(22). Beyond dietary factors, one recent
study determined that better self-reported cooking ability
was associated with lower levels of depression and fewer
emotional difficulties among adolescents, suggesting that
learning to cook could foster development of important life
skills that encourage adolescents to contribute positively to
their families(23). Together, this evidence suggests that
cooking programmes, designed to improve dietary behav-
iours and cooking skills of youth, could positively influence
quality of life and psychosocial health of participants.
However, these specific outcomes have not been explored
among children and adolescents(4). Health-related quality
of life (HRQoL) is a multidimensional concept with
domains related to overall well-being as well as physical,
mental, emotional and social functioning(24,25). Although
the measure does not reflect the level of mental distress
or depression an individual experiences, it is an important
outcome that addresses the impact of health status on qual-
ity of life.

Flint Kids Cook, a healthy cooking programme for
youth, was created in October 2017 amid concerns about
child nutrition during a lead-in-water public health crisis
in Flint, Michigan, USA. In direct response to caregiver
requests for child-focused cooking programmes(26), a team
of local chefs, registered dietitians and researchers

developed Flint Kids Cook. This intervention was
grounded in social cognitive theory, which explains behav-
iour changes based on interactions between one’s personal
and environmental systems(27–29). Flint Kids Cook focused
on improving child knowledge, skills and self-efficacy for
cooking healthy foods through interactive nutrition educa-
tion and food preparation activities. Caregiver support and
access to healthy foods were also a programme focus,
achieved through take-home educationalmaterials, recipes
and child-friendly cooking utensils(30). The programmewas
facilitated by a credentialed chef who, with a registered
dietitian’s assistance, taught classes inside a farmers’market
commercial kitchen. The current study had two aims. The
first aim was to examine changes in HRQoL among youth
who participated in Flint Kids Cook. The second aimwas to
examine the association between changes in HRQoL and
changes in cooking self-efficacy, attitude towards cooking
(ATC) and dietary intake.

Methods

Study design
This pre-post research study surveyed participants in Flint
Kids Cook, a 6-week healthy cooking programme for chil-
dren and adolescents at a local farmers’market, at baseline
and programme exit.

Study setting and recruitment
Flint, Michigan, is an industrial city with approximately
100 000 residents. The birthplace of General Motors,
Flint, fell into an extreme economic recession following
the decline of the American automobile industry(31).
Similar to many low-income cities throughout the USA,
Flint lacks resources and nutritional options(26,32–34).
Approximately 58 % of children live in poverty in Flint(35)

(poverty level for a household of four in 2018 was a house-
hold income of $25 100(36)). The community continues to
struggle with an unsafe drinking water crisis that has neg-
atively impacted the physical and emotional well-being of
children living in this low-income, urban area(11,12,37).
Children were recruited into the programme through post-
ers and pamphlets at local paediatric offices and partnering
community sites and were eligible to participate if they (1)
were 8–18 years of age, (2) spoke English and (3) had not
participated in a prior session. Although residency in Flint
was not a requirement to participate, the majority of chil-
dren who enrolled reported living at a Flint address.
Registration and cooking incentives were provided free
of charge.

Intervention
Flint Kids Cook, conducted in a farmers’market commercial
kitchen, included nine total hours of instruction over six
consecutive weeks (one session per week). During this
introductory-level class, the chef taught students proper
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techniques for chopping and slicing, measuring and mixing
ingredients, as well as sautéing, roasting and baking. Recipes
and curriculum content were guided by the US Department
of Agriculture’s (USDA’s) MyPlate, with each 90-min session
dedicated to a specific food group (Table 1)(38). Students
worked in small teams to prepare twodishes that represented
the food group discussed in class and were encouraged to
practice at home with a ‘homework bag’ that was distributed
at the conclusion of each of three classes (1, 3 and 5). The

reusable bag contained a recipe and ingredients, as well as
a feedback sheet to share their experiences with food prepa-
ration at home. Feedback sheets were returned to class facil-
itators at the start of subsequent sessions (i.e. 2, 4 and 6). The
last session in the 6-week series featured a celebratory family
dinner prepared by students. While caregivers did not
actively participate in the classes, they were invited to watch
sessions through a window outside the farmers’ market
kitchen.

Table 1 Flint Kids Cook lessons, topics and activities

Flint Kids Cook
lesson Nutrition learning objective Cooking learning objective Recipes and key ingredients

Week 1: Fruit Describe the components and
quantities of foods found in a
healthy meal using MyPlate

Understand the health benefits
associated with including a variety
of colourful fruits in the diet

Identify forms of fruits that contribute
to a healthy diet

Recognise Michigan-grown fruits

Wash hands properly
Read and follow a recipe
Use a knife safely and effectively
Accurately measure ingredients
Use a blender with assistance

Apple crisp
(Apples, oats)
Breakfast smoothies
(Greek yogurt, variety of berries,
bananas, pineapple)

Week 2: Vegetables Understand the health benefits of
including colourful vegetables in
the diet

Recognise portion sizes for fruits and
veggies

Name benefits to eating locally
grown produce

List Michigan-grown vegetables

Work in small groups
Peel and chop vegetables
Roast vegetables in the oven
Use a rubber spatula
Clean up after preparing food

Muffin tin ‘pot pies’
(Carrots, beans, peas, maize)
Teriyaki green beans
(Green beans)

Week 3: Protein Identify foods that contain protein
List the physiological functions of
protein in the body

Use a nutrition facts label to compare
the nutritional content of different
types of proteins

Recognise the health benefits of
including lean meats and plant-
based proteins in the diet

Chop an onion
Make a soup using boiling and
simmering techniques

Sauté on a tabletop burner

Chicken and dumplings
(Chicken breast, various vegetables)
Chicken tacos
(Chicken breast, bell peppers,
onions)

Mango salsa
(Mangoes, red onions)

Week 4: Grain Differentiate whole grains from
refined grains

Determine the type of grains found in
packaged foods using the nutrition
facts label

Explain the health benefits
associated with consuming whole
grains

Identify the amount of added sugar
found in processed foods using the
nutrition facts label

Prepare a mixed dish on the
stovetop

Use a can opener
Whisk ingredients
Use a pizza cutter

Fruity rice
(Brown rice, sweet potatoes, pear,
dried apricots)

Breakfast granola bars
(Oats, pumpkin, cranberries,
sunflower seeds)

Week 5: Dairy Identify various sources of dairy in
the diet

Name two important nutrients found
in dairy products

Recognise health benefits associated
with low-fat dairy

List dairy-alternative products with
similar nutrient profiles as lactose-
containing dairy products

Modify a recipe to increase nutritional
value

Cook pasta
Separate an egg
Bread food
Plan a meal (for Week 6)

Stovetop mac and cheese
(Shredded cheese, low-fat cream
cheese, whole wheat noodles)

Crispy baked cheese sticks
(Mozzarella string cheese)
Fresh marinara sauce
(Onions, carrots, tomatoes)

Week 6: Kid’s
Choice

Use MyPlate recommendations to
plan balanced meals

Build a healthy meal that includes
foods from each food group

Cook collaboratively with others
Manage time effectively to prepare
multiple dishes

Prepare a well-balanced meal

Kid’s choice
(Fruit, vegetable, protein, grain,
dairy)
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Process evaluation was utilised for formative purposes
to understand the extent to which Flint Kids Cook was
delivered as designed (fidelity), incorporated the appropri-
ate content and number of lessons (dose delivered), and
reached intended participants (reach). To assess fidelity
and dose, several unannounced site observations were
video-recorded and reviewed by researchers. To ensure
that the programme was reaching the target audience,
enrolment in each 6-week session required that at least
60 % of participants lived at a Flint address. Attendance
sheets as well as participant feedback sheets were com-
pleted at the conclusion of each of six sessions.

Data collection

Health-related quality of life
Pediatric Quality of Life Inventory Child Self-Report was
used tomeasure HRQoL(39). The survey instrument consists
of twenty-three total items with three summary scores as
well as four multidimensional scales (physical functioning,
emotional functioning, social functioning and school func-
tioning) that show adequate reliability and validity, with
internal consistency reliability for the total scale score (total
HRQoL summary score; alpha= 0·88 child), physical health
summary score (alpha = 0·80 child) and psychosocial
health summary score (alpha= 0·83 child) acceptable for
group comparisons(40). A 4·4-point change in total scale
score for the child self-report is considered clinically mean-
ingful(25). One previous study explored the use of PedsQL
Generic Core Scales as a measure of paediatric population
health. In the study, authors determined that 1 SD below the
population mean was a meaningful cut-off point for at-risk
status for impaired HRQoL relative to the population sam-
ple(25). For the child self-report, the total scale score cut-off
point was 69·7. The authors further explained that children
with newly diagnosed cancer on treatment self-report a
total scale score of 68·9, while children with rheumatic con-
ditions self-report a total scale score of 72·1. Therefore,
scores approximating 1 SD below the population mean
represent total scale scores similar to children with a severe
chronic health condition(25).

In the current study, baseline and exit measures of
HRQoL were assessed through child self-report immedi-
ately prior to the first session and at the conclusion of
the final session. On each occasion, children and adoles-
cents completed the self-administered survey after a facili-
tator introduced it to the class. Facilitators were available to
assist younger children as needed. Survey items such as ‘It’s
hard for me towalk more than one block’ assessed physical
functioning; items such as ‘I feel afraid or scared’ assessed
emotional functioning; items such as ‘I have trouble getting
along with other kids’ assessed social functioning; and
items such as ‘It’s hard to pay attention in class’ assessed
school functioning. Response options (‘Never’, ‘Almost
Never’, ‘Sometimes’, ‘Often’ and ‘Almost Always’) were
reverse-scored and linearly transformed to a 0–100 scale,

with higher scores indicating better HRQoL. To create scale
scores, the mean was computed as the sum of the items
over the number of items answered.

Cooking self-efficacy and attitude towards cooking
Cooking self-efficacy, which refers to a child’s judgement
over their capability to prepare various foods, is important
for behaviour change(27), while ATC demonstrates the
child’s overall desire to cook. These variables are central
to social cognitive theory and have been used in prior stud-
ies to evaluate the effectiveness of cooking and nutrition
programmes for children(2,41). Baseline and exit measures
of cooking self-efficacy and ATC were assessed through
child self-report immediately prior to the first session and
at the conclusion of the final session using a validity-tested
8-item self-efficacy and 6-itemATC survey. This survey pre-
viously demonstrated internal consistency and test–retest
reliability such that individual test–retest scores were sig-
nificantly correlated (P< 0·001); r= 0·80 (self-efficacy)
and 0·82 (ATC)(42). In the current study, children and ado-
lescents completed the self-administered survey after a
facilitator introduced it to the class. Facilitators were avail-
able to assist younger children as needed. Eight survey
items such as ‘I can cut food’ and ‘I can follow recipe
directions’measured cooking self-efficacy with the follow-
ing response options: ‘YES!,’ ‘Yes,’ ‘No,’ ‘NO!’ and ‘Not
Sure’(42). Scores related to cooking self-efficacy ranged
from 8 to 40, with lower scores denoting greater self-
efficacy. Six survey items describing activities such as
‘measuring ingredients’ and ‘making food with family’
measured ATC with the responses ‘Really Like,’ ‘Kind of
Like,’ ‘Don’t Like,’ ‘Really Don’t Like’ and ‘Not Sure’(42).
Scores related to ATC ranged from 6 to 30, with lower
scores indicating a more positive attitude.

Dietary intake
Dietary data from children were collected via the Block Kids
Food Screener, which has demonstrated good relative valid-
ity for children and adolescents(43). The 41-item assessment
examined frequency and quantity of foods and beverages
consumed during the previous week and was administered
by a class facilitator before the first class was initiated and
again at the conclusion of the final class. On each occasion,
children and adolescents completed the self-administered
survey after a facilitator introduced it to the class.
Facilitators were available to assist younger children as
needed.Guided by previous literature that has demonstrated
an association between quality of life and certain dietary fac-
tors among children and adolescents(18,21,22), we measured
this association with regard to several key dietary variables
(i.e. whole fruits, fruit juices, vegetables, whole grains, satu-
rated fats and added sugars). Block Online Analysis System
provided nutrient estimates and number of servings by food
groups. These data were used to determine participants’
mean daily intake of total fruits, fruit juices, vegetables,
whole grains, saturated fats and added sugars.
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Data analysis
Paired sample t-tests were used to examine change in
HRQoL, cooking self-efficacy, ATC and dietary measures
from baseline to programme exit. Pearson’s correlations
examined associations between change in HRQoL sum-
mary scores from baseline to programme exit and change
in mean daily intake of key dietary factors, change in cook-
ing self-efficacy and change in ATC. Similarly, Pearson’s
correlations examined associations between change in
psychosocial health summary scores from baseline to pro-
gramme exit and change inmean daily intake of key dietary
factors, change in cooking self-efficacy and change in ATC.
Change was calculated by subtracting programme exit
scores from baseline scores. Independent sample t-tests
were used to compare change in HRQoL by key participant
characteristics. Statistical Package for the Social Sciences
(version 25, IBM Corp.) was used to manage and analyse
data with significance set at P< 0·05. Children were permit-
ted to skip questions on the surveys andmay not have been
in attendance on the first or last day of class, when baseline
and exit measures were completed (a few children absent
from class those days did complete surveys over the
phone); thus, for each analysis, children were included
when all relevant data were available and excluded when
data were missing. The current project was deemed
exempt by the institutional review board approval from
Michigan State University.

Results

Among the 186 children who participated in Flint Kids
Cook from October 2017 to February 2020 (mean age
10·55 ± 1·83 years; range 8–15 years), the majority were
African American (72·6 %), Flint residents (71·0 %) and
female (55·9 %). Most children (71·5 %) attended at least
four of six total sessions (Table 2); however, some had
lower attendance. Caregivers noted transportation

challenges as well as competing activities/schedules as rea-
sons for lower attendance. There were no differences
between children who attended four or more classes and
those who attended three or fewer in terms of gender
(P= 0·655), age (P= 0·572) or city of residence
(P= 0·054); however, there was a difference in ethnicity,
with 65·2 % of African American participants, 86·5 % of
Caucasian participants and 92·3 % of participants who
did not identify as African American or Caucasian attending
four or more classes (P= 0·009). Additionally, there was no
difference in age (P= 0·150), ethnicity (P= 0·945), resi-
dence (P= 0·086) or gender (P = 0·770) between those
children who completed at least one of the assessments
and those children who did not complete any of the
assessments.

Health-related quality of life
A total of 129 children completed the Pediatric Quality of
Life Inventory at baseline and programme exit. As shown
in Table 3, improvements (P< 0·001) were observed in
mean HRQoL summary score from baseline
(77·22 ± 14·27) to programme exit (81·62 ± 14·43). Mean
psychosocial health summary scores also improved signifi-
cantly (P= 0·001) from baseline (74·68 ± 15·68) to pro-
gramme exit (79·04 ± 16·46). Similarly, significant
improvements were observed in each of four multidimen-
sional scales: physical (P = 0·016), emotional (P= 0·002),
social (P = 0·037) and school functioning (P= 0·002).
Furthermore, the change in HRQoL summary score from
baseline to programme exit did not differ significantly
based on gender (P= 0·628), ethnicity (P = 0·203), age cat-
egory (P= 0·321) or city of residence (P = 0·874). In a
multiple regression model, ethnicity, age and gender were
not significant predictors for change in HRQoL summary
score (P = 0·216) or for change in psychosocial health sum-
mary score (P= 0·173). Additionally, there was no correla-
tion between number of sessions attended and the primary
outcomes of HRQoL summary score and psychosocial
health summary score (r= –0·074 and r= –0·003,
respectively).

Cooking self-efficacy and attitude towards
cooking
Among the children who completed cooking-specific
assessments, significant improvements were observed in
mean cooking self-efficacy scores (P< 0·001) as well as
mean ATC scores (P= 0·022) (Table 3). We further exam-
ined the relationship between change in HRQoL summary
scores and change in cooking self-efficacy and ATC. There
was a significant correlation between change in HRQoL
summary score and change in ATC (r= –0·194,
P = 0·025) as well as change in cooking self-efficacy
(r= –0·234, P= 0·008). Additionally, change in cooking
self-efficacy was significantly correlated with change in
psychosocial health summary score (r= –0·273, P = 0·002).

Table 2 Characteristics of children and adolescents who
participated in Flint Kids Cook from October 2017 to February 2020

Participants (n 186)

Characteristic n %

Age in years
Mean 10·55
SD 1·83

Female 104 55·9
Male 82 44·1
African American 135 72·6
Caucasian 37 19·9
Other 14 7·5
Flint resident 132 71·0
Non-Flint resident 54 29·0
Attended 4-6 sessions 133 71·5
Attended 1-3 sessions 53 28·5
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Dietary intake
Mean daily intake of added sugars decreased significantly
(P = 0·019) from baseline (9·66 ± 11·30) to programme exit
(7·21 ± 8·89). Similarly, mean daily intake of fruit juices
decreased significantly (P = 0·004) from baseline
(0·63 ± 0·72) to programme exit (0·44 ± 0·60). Changes in
other key dietary factors were not significant (Table 3).

To determine whether changes in dietary intake were
related to changes in HRQoL summary scores, we exam-
ined correlations of change in HRQoL to change in mean
daily intake of key dietary factors (fruits, vegetables, whole
grains, saturated fats and added sugars). Change in HRQoL
summary score was not correlated with change in mean
daily intake of whole fruits (r= 0·035, P= 0·727), fruit jui-
ces (r= 0·082, P = 0·417), vegetables (r= 0·096, P= 0·343),
whole grains (r= 0·045, P= 0·657), saturated fats (r
= 0·121, P = 0·232) or added sugars (r= 0·133,
P= 0·188). Similarly, change in psychosocial health sum-
mary score was not correlated with key dietary factors.

Discussion

To the knowledge of the authors, this study is the first to
report significant improvements in HRQoL among children

and adolescents who participated in a healthy cooking pro-
gramme. Central to our findings were modest but clinically
meaningful increases in quality of life and psychosocial
health summary scores(25) as well as each of four multidi-
mensional scales, including physical, social, emotional
and school functioning. These significant improvements
occurred over a period of 6 weeks and were consistent
across gender, age and ethnicity. Findings suggest that
Flint Kids Cook positively influenced quality of life among
participating children and adolescents, most of whomwere
African American and residents of a low-income, urban
community in the midst of a public health crisis.
Although previous research has not assessed changes in
quality of life and psychosocial health of children who par-
ticipated in healthy cooking programmes, findings support
earlier evidence demonstrating psychosocial benefits of
culinary interventions for adults(4). In addition to a sense
of accomplishment upon learning new skills, the previous
studies with adults noted the importance of socialisation
and working in teams(4), factors that may also have played
a role in improving HRQoL among participants in the cur-
rent study.

Similar to previous healthy cooking programmes among
youth(2,44–46), participants in Flint Kids Cook reported
improvements in cooking self-efficacy. Moreover, changes

Table 3 Assessment of Flint Kids Cook from October 2017 to February 2020

Measurement*

Baseline Exit

Significance†Mean SD Mean SD

Mean
difference

95% CI of
difference

Pediatric health-related quality of life (total scale score)‡
(n 129)

77·22 14·27 81·62 14·43 –4·39 –6·5, –2·25 P< 0·001

Psychosocial functioning 74·68 15·68 79·04 16·46 –4·36 –6·84, –1·87 P= 0·001
Physical functioning 82·42 15·36 85·46 14·52 –3·04 –5·51. –0·58 P= 0·016
Emotional functioning 70·43 20·80 75·74 21·62 –5·31 –8·62, –2·00 P= 0·002
Social functioning 81·45 17·84 84·63 17·82 –3·18 –6·16, –0·20 P= 0·037
School functioning 73·18 17·93 77·67 18·07 –4·50 –7·30, –1·69 P= 0·002

Cooking self-efficacy§ (n 145) 14·67 4·93 12·54 4·23 2·13 1·34, 2·92 P< 0·001
Attitude towards cooking|| (n 147) 9·14 2·83 8·61 2·54 0·53 0·08, 0·98 P= 0·022
Dietary intake (Block Kids Food Screener)¶ (n 101)
Added sugar** 9·66 11·30 7·21 8·89 2·45 0·41, 4·49 P= 0·019
Saturated fats** 20·23 23·59 16·53 18·33 3·70 –0·86, 8·23 P= 0·110
Vegetables without potatoes†† 0·64 0·99 0·53 0·65 0·11 –0·09, 0·32 P= 0·276
Whole fruit†† 0·71 0·77 0·62 0·67 0·09 –0·06, 0·24 P= 0·249
Fruit juice†† 0·63 0·72 0·44 0·60 0·19 0·06, 0·31 P= 0·004
Whole grains†† 0·57 0·56 0·53 0·53 0·05 –0·07, 0·16 P= 0·434

*Children and adolescents completed self-administered surveys after a facilitator introduced them to the class. Facilitators were available to assist younger children as needed.
Children were also permitted to skip items and may not have been in attendance on the first or last day of class, when baseline and exit measures were completed; thus, for
each analysis, children were included when all relevant data were available and excluded when data were missing.
†P< 0.05 is considered statistically significant.
‡Paediatric health-related quality of life was measured using the Pediatric Quality of Life Inventory: Child Self-Report consisting of 23 items that use a scale with five Likert
response options, ‘never’, ‘almost never’, ‘sometimes’, ‘often’ and always’, corresponding to scores of 100, 75, 50, 25 and 0, respectively. This evaluation tool is reverse-scored
and linearly transformed, with a higher score (scale of 0 to 100) indicating better health-related quality of life.
§Cooking skills were measured with five multiple choice response options (YES!, Yes, No, NO! and Not Sure; scored as 1, 2, 4, 5 and 3, respectively). These responses were
provided for each of eight cooking skills survey items. Possible scores ranged from 8 to 40 with lower scores indicating greater self-efficacy in relation to cooking skills.
||Attitude towards cooking was assessed by five multiple choice response options (Really Like, Kind of Like, Don’t Like, Really Don’t Like and Not Sure; scored as 1, 2, 4, 5 and
3, respectively). These responses were provided for each of six cooking attitude survey items. Possible scores ranged from 6 to 30with lower scores indicating amore positive
attitude towards cooking.
¶Dietary intakewasmeasured using a Block FFQ consisting of forty-one food itemswith the selected frequency ‘none last week’, ‘1 day last week’, ‘2 days last week’, ‘3–4 days
last week’, ‘5–6 days last week’ and ‘every day last week’.
**Measured in grams.
††Measured in servings.
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in quality of life and psychosocial health of young partici-
pants were associated with changes in cooking self-efficacy.
According to social cognitive theory, knowledge of health
risks and benefits creates a precondition for change, but
beliefs of self-efficacy (i.e. one’s judgement over their
capability to change(27)) are needed to overcome barriers
to adopting and maintaining healthy lifestyles(28). Although
the specific pathway is unclear, earlier studies among adults
have suggested that improving cooking self-efficacy may be
a means to improve self-esteem by affecting intrapersonal
barriers to healthy living(4). Interestingly, psychosocial
changes that occurred in the current study were not associ-
ated with changes in diet or nutrition but instead were
related to notable improvements in cooking self-efficacy.

The current study suggests that the benefits of healthy
cooking interventions for youth may extend beyond diet
and nutrition. Previous research has similarly demonstrated
the mental health benefits of youth gardens(47,48), with one
recent study indicating that youth associate feelings of
relaxation with gardening, growing food and cooking(47).
Earlier research has also determined that self-reported
cooking ability is positively associated with better family
connections, greater mental well-being and lower levels
of self-reported depression among adolescents(23).
Cooking programmes for children may provide an oppor-
tunity for ‘hands-on’ experiences that may be practiced at
home, surrounded by family. With evidence indicating that
frequent family meals are inversely associated with alcohol
and substance use, violent behaviour, and feelings of
depression or thoughts of suicide among adolescents(49,50),
it is reasonable to assume that culinary programmes for
children and adolescents may influence emotional well-
being. Accordingly, cooking programme objectives for
youth should include not only improvements in key dietary
variables but also improvements in quality of life and
psychosocial health with regular assessment of these
important outcome measures among young participants.

Previous evidence indicates that there are associations
between healthy dietary patterns and better mental health
among children(18,21). Furthermore, the relationship
between poor diet quality and mental health concerns in
youth, including depression, anxiety and attention deficit
and hyperactivity disorder, has been well documented(21).
However, the results of the current study demonstrated that
improvements in quality of life and psychosocial health of
participants were not associated with changes in dietary
behaviours, which included reductions in mean daily intake
of added sugars and fruit juices. This important result, which
supports previous studies that have assessed psychosocial
benefits of culinary programmes for adults(4,51), suggests that
cooking programmes for youth are likely to foster positive
changes thatmay beunrelated to diet and nutrition. This par-
ticular finding is noteworthy considering that traditional
assessments of cooking programmes for children tend to
evaluate their success based largely upon nutrition-related
outcomes(3,46,52). The current study suggests that cooking

programmes for youth may provide important psychosocial
benefits to children and adolescents even in the absence of
comprehensive dietary improvements.

In addition to the lack of a control group, there were lim-
itations of the current study. Our sample was small and spe-
cific to one low-income, urban community. As a result,
findings may not be generalisable. It is important to note,
however, that althoughwe did not have ameasure or proxy
for socioeconomic status, Flint Kids Cook is located in a
community where themajority of children are living in pov-
erty, suggesting that other low-income communities may
benefit similarly from such programmes. We did not assess
prior cooking experience, which may have influenced par-
ticipant responses. Additionally, the accuracy of the Block
Kids Food Screener may be limited by recall bias, but a
trained research assistant was consistently available to chil-
dren when completing this instrument in an effort to min-
imise this particular study limitation. Although multiple
regression modelling does not indicate that age, gender
or ethnicity are predictors for change in HRQoL summary
scores or for change in psychosocial health summary
scores, we recognise that we are limited by our sample size
and the group sizes in these characteristics.

Strengths of this study include the use of validated tools
to measure HRQoL, cooking self-efficacy, ATC and dietary
intake. While there was no follow-up beyond programme
end to determine whether findings would persist, this study
provides an important first look at improvedHRQoL among
children and adolescents who participated in a healthy
cooking programme. Access to the programme was also
critically important. In 2014, the Flint Farmers’Market relo-
cated to the downtown area as an intentional effort to
increase the percentage of people coming by bus from
the city’s poorest neighbourhoods for general groceries(53).
The thoughtful introduction of Flint Kids Cook at the down-
town farmers’market site was a deliberate effort to facilitate
easy access to the programme. Future studies exploring
participant and caregiver opinions of the programme will
provide insight into the factors contributing to the increases
in HRQoL, cooking self-efficacy and ATC, as well as oppor-
tunities for improvement. We encourage similar pro-
grammes in other low-income, urban settings to consider
incorporating methods to capture baseline and exit mea-
sures from children with lower attendance in an effort to
specifically examine the dose–response relationship.

Conclusions

Given the rise in mental health difficulties among young
people over the past several decades(9), there is an urgent
need to design innovative public health programmes that
broadly reach children and adolescents to support both
physical and psychosocial health, especially in low-income
settings where such interventions may be most beneficial.
The current study demonstrates the positive impact of a
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scalable healthy cooking programme on quality of life and
psychosocial health of youth. Flint Kids Cook could be
modelled in similar low-resource communities.
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