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Impact of preconception, pregnancy, and postpartum culinary
nutrition education interventions: a systematic review
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Context: Frequent consumption of home-prepared meals is associated with higher
diet quality in children and adults. Therefore, increasing the culinary skills of
women and couples during their childbearing years may be an effective strategy
for the prevention of overweight and obesity. Objective: To determine the impact
of culinary nutrition-education interventions for women with or without their part-
ners during preconception, pregnancy, or postpartum (PPP) on parental cooking
skills, nutrition knowledge, parent/child diet quality, or health outcomes. Data
sources: Eligibility criteria were defined using a PICOS framework. A systematic
search strategy was developed to identify eligible studies and was implemented in
11 electronic databases. Reference lists of selected systematic reviews were manu-
ally searched for additional studies. Data extraction: Study characteristics and
outcomes were extracted from eligible studies by 1 reviewer and checked by a sec-
ond reviewer. Data analysis: A narrative synthesis of the findings of eligible stud-
ies was prepared including descriptive statistics. Reporting was guided by the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses statement and
Synthesis Without Meta-Analysis in systematic reviews reporting guideline. Results:
A total of 6951 articles were identified from the search strategy and 31 studies during
pregnancy or postpartum were included. By category, the number of studies with a
favorable outcome per total number of studies measuring outcome were as follows:
parental food/cooking skills (n = 5 of 5), nutrition knowledge (n = 6 of 11), parent/
child diet quality (n = 10 of 19), infant feeding (n = 6 of 11), eating behavior (n =
2 of 5), maternal (n = 2 of 5) and child anthropometry (n = 6 of 10), mental health
and development n = (2 of 3), and clinical indictors (n = 1 of 1). Conclusions:
Culinary nutrition-education interventions during pregnancy and the postpartum
period show promise in improving cooking skills, diet quality, and a variety of
health-related outcomes. The precise effect of these interventions during PPP is lim-
ited by the quality and heterogeneity of study designs to date. Systematic review
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INTRODUCTION

Obesity is a global public health issue that is highly
prevalent by late adolescence and early adulthood; it
typically coincides with the commencement of the
childbearing years. In high-income countries, the preva-
lence of obesity during early pregnancy ranges from
24% to 35%,'* whereas in middle- and low-income
countries, there is significant variation in the prevalence
of obesity during pregnancy within and between coun-
tries.” For example, a meta-analysis (n = 29 studies) in-
dicated that maternal obesity across Africa ranged from
6.5% to 50.7%.° Furthermore, evidence suggests that at
least half of men have overweight or obesity before they
enter fatherhood.”®

Weight management is particularly important for
women of reproductive age, because prepregnancy
overweight and obesity and excessive gestational weight
gain are associated with higher risks of maternal, peri-
natal, and neonatal complications.””"" Excessive gesta-
tional weight gain is also a leading risk factor for
postpartum weight retention, which could contribute to
the onset of overweight or obesity and adverse maternal
and fetal outcomes in future pregnancies.'””'* Evidence
indicates that excessive maternal weight gain across the
childbearing period is associated with childhood obesity
in the offspring, which is a predictor of obesity in adult-
hood."”""” Obesity in men is associated with reduced
sperm quality'®'? and endocrine disturbances in their
offspring.”® Therefore, effective strategies for prevention
of overweight and obesity in men and women of repro-
ductive age are essential for promoting optimal health
outcomes for the whole family.

Worldwide, poor dietary patterns are a key contrib-
uting factor to the development of overweight and obe-
sity."** In the past 5 decades, the frequency of meals
prepared at home has declined while the consumption
of foods prepared outside the home (ie, fast food and
restaurant food), which are typically higher in energy,
fat and salt, has increased”>** Regular consumption of
home-prepared meals is associated with higher diet
quality across the lifespan.”>*’ Therefore, increasing
the frequency of consumption of home-prepared meals
is a key health behavior to target for the prevention of
overweight and obesity in adults and children and has
been the subject of significant research in the past 2
decades.”®

Although women continue to spend more time
cooking at home than do men,’" the time they spend on
preparing meals has been declining since the 1960s, due
to women’s entry into the workforce.>*** As a result,
traditional household gender roles have changed, espe-
cially in high-income countries, with men more in-
volved in domestic work, including cooking, compared
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with 5 decades ago.’>** This may have implications for
the involvement of men in maternal care, because preg-
nant women expect their partners to provide assistance
with cooking and encouraging healthy eating habits.*”*°
Beyond pregnancy, children are dependent on parents
to provide a home environment that supports healthy
eating behaviors, including the consumption of home-
prepared meals.””*® However, children are less involved
in the preparation of meals at home and, consequently,
there is a lack of cooking skill transference between
mother and child compared with previous generations,
which may adversely affect child diet quality.”>*°

Previously published systematic reviews have sug-
gested that theoretical and hands-on cooking interven-
tions are associated with short-term improvements in
cooking confidence and skills, dietary intake, eating
attitudes and behavior, food and nutrition knowledge,
and health outcomes.*'™* Findings from these reviews
also indicated improvements in clinical measures, in-
cluding blood pressure and fasting glucose levels*>*’;
however, these findings were based on descriptive sum-
maries of the evidence. The only review that included a
meta-analysis (n =11 studies) found that cooking inter-
ventions were not associated with significant changes in
body mass index (BMI) and blood pressure or choles-
terol levels in children and adults.*®

To our knowledge, no systematic reviews of culi-
nary nutrition-education interventions have been con-
ducted in which the specific population under analysis
was limited to women with or without their partners
during preconception, pregnancy, or the postpartum
period (PPP). Given the positive impacts of culinary ed-
ucation interventions reported,"™* a review con-
strained to culinary nutrition-education literature in
PPP is important for informing evidence-based inter-
ventions that target improvement in dietary quality and
weight management during this critical life stage, which
may affect the next generation. Therefore, with this sys-
tematic review, we aimed to determine the impact of
culinary nutrition-education interventions for women
with or without their partners during PPP on parental
cooking skills and nutrition knowledge, and parent/
child diet quality and health outcomes.

METHODS

The reporting of this systematic review was in accor-
dance with the guidelines outlined in the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses statement.”” The review protocol (Table SI in
the Supporting Information online) was prospectively
submitted to the International Prospective Register of
Systematic Reviews (PROSPERO) for registration
(PROSPERO identifier: CRD42020154966).*8
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Table 1 PICOS criteria for inclusion of studies

PICOS criterion

Inclusion criteria

Participants
postpartum
Interventions

Women with or without their partners, planning a pregnancy, currently pregnant or <5 years

Theoretical or practical culinary nutrition education as a standalone intervention or a compo-

nent of a multicomponent intervention

Comparisons
control group)
Outcomes
outcomes
Study design

Single-arm and multiarm interventions (with a comparison intervention or nonintervention
Parental cooking skills and nutrition knowledge, and parent and child diet quality and health

Experimental studies (eg, randomized controlled trials, quasi-experimental, pre- and post-test
study with no control)

Eligibility criteria

The selection of studies for inclusion in this review was
based on the participants, intervention, comparator,
outcome, and study design (PICOS) criteria summa-
rized in Table 1.

Participants. Studies were eligible for inclusion if partic-
ipants were women (including or not including their
partners) of any age who were planning a pregnancy
(<24 months preconception only), pregnant, or up to 5
years postpartum (including or not including their child
or children). Studies that included a mix of participants
<5 years postpartum and >5 years postpartum were
excluded unless the data from the former group could
be extracted separately. Interventions that specifically
targeted children and did not include the parents were
excluded.

Intervention. Eligible study interventions included those
that provided a practical (eg, cooking lesson or demon-
stration, knife skills practice for preparing food) or the-
oretical (eg, meal planning, written information about
cooking techniques) culinary medicine, culinary nutri-
tion, and cooking or culinary skills education of any du-
ration. For the purposes of this review, the concept of
cooking encompasses the practical skills (eg, chopping,
mixing, sautéing) required to transform raw ingredients
into cooked food, as well as cognitive skills, knowledge,
and confidence associated with producing a meal, in-
cluding meal planning, grocery shopping, making
healthy food choices, and demonstrating hygienic food
practices.*”*® The definition of culinary medicine used
here is “a new evidence-based field in medicine that
blends the art of food and cooking with the science of
medicine,” and culinary nutrition refers to combined
application of nutrition and food science with culinary
arts.”’ Henceforth, interventions with these components
are broadly termed culinary nutrition-education
interventions.
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Studies were included if the culinary education in-
tervention was standalone or part of a multicomponent
intervention delivered to the aforementioned popula-
tion. Studies were excluded if an insufficient description
of the cooking intervention was provided.”>>> For ex-
ample, if a study only reported that recipes were pro-
vided during the intervention but did not explain if and
how they were used, this study would be excluded.

Comparator. Single-arm and multiarm interventions
(with an comparison intervention or nonintervention
control group) were eligible for inclusion. The out-
comes for all group comparisons were included in the
analysis.

Outcomes. Eligible measures included parental food and
cooking skills and nutrition knowledge, and child and
parent diet quality and health outcomes. Nutrition
knowledge referred to the understanding and attitudes
toward the diet and health relationship, nutrients and
major food sources, and recommendations from na-
tional dietary guidelines. Diet quality included measures
of energy and nutrient intake, the amount (eg, servings,
grams) consumed of specific food groups (eg, vegeta-
bles), infant feeding, and eating behaviors. Health out-
comes referred to measures of child development and
health status (eg, anthropometry), including clinical
indicators (eg, blood pressure, biochemical measures).
Studies were included if > 1 outcome measures were
reported.

Study design. The following experimental study designs
were included in the review: randomized controlled tri-
als (RCTs), non-RCTs (including quasi-experimental or
controlled clinical trial), cluster RCTs and case series
(including pre- and post-test design or before-and-after
studies with no control), and interrupted time series.
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Search strategy

An electronic literature search strategy was developed in
consultation with a senior medical research librarian.
The literature search was conducted by the research li-
brarian in October 2019 and was limited to studies pub-
lished in the English language from 2000 to October
2019. This period was selected on the basis of the system-
atic review findings of Hasan et al,*° which identified
that culinary intervention studies in children and adults
were predominately (97%) published during that time.
The following databases (platforms) were searched: A+
Education (Informit, Melbourne, VIC, Australia),
CENTRAL/Cochrane Trials (Wiley, Hoboken, NI,
United States), CINAHL (EBSCO, Ipswich, MA, United
States), Cochrane Reviews (Wiley, Hoboken, NJ, United
States), EMBASE (OVID, New York, NY, United States),
ERIC (Proquest, Ann Arbor, MI, United States), Health
Source-Consumer/Health Source-Nursing/Academic,
Informit Health (Informit, Melbourne, VIC, Australia),
Medline (OVID, New York, NY, United States), Public
Health (Proquest, Ann Arbor, MI, United States), and
Scopus (Elsevier, Amsterdam, Netherlands). Full details
of the search strategy, including key words used for each
database, and results can be found in Tables S2-S7 in the
Supporting Information online. The reference list of
identified systematic reviews including culinary interven-
tions*' "****>* was searched to crosscheck for any rele-
vant studies that were not detected from the initial
search strategy. All retrieved records from the aforemen-
tioned search strategy were uploaded into Veritas Health
Innovation (Covidence, Melbourne, VIC, Australia) for
screening, and duplicates detected were removed.

Study selection

Titles and abstracts of the retrieved studies were
reviewed against the eligibility criteria by 2 independent
reviewers. For remaining studies, the full-text articles
were retrieved and assessed for eligibility by 2 indepen-
dent reviewers. The reason for articles being excluded
was determined by the first ineligible criterion from the
following list: study design, population, intervention,
and outcomes. Any discrepancies between reviewers re-
garding the eligibility of studies were resolved by the de-
cision a third independent reviewer, and this process
was used throughout the entirety of the review.

Quality assessment

The methodological quality of the eligible studies was
assessed using the Academy of Nutrition and Dietetics
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Quality Criteria Checklist for Primary Research.”> The
criteria enable the assignment of a quality rating based
on the responses from the 10 validity questions, which
were designed to retrieve information to evaluate study
design and execution. The final rating assigned to the
eligible studies was positive (the highest quality rating:
answered “yes” to > 6 validity questions, including all 4
priority questions), negative (the lowest quality rating:
answered “no” to > 6 validity questions), or neutral (an-
swered “no” to >1 of the 4 priority criteria ques-
tions).” Quality assessment of the eligible studies was
completed by 2 independent reviewers. Overall, there
was 92% agreement between the reviewers for the qual-
ity assessment of the studies.

Data extraction

A data extraction tool was developed, reviewed, and pi-
lot tested by the research team. Data extracted included
the study design, sample size, study setting, participant
characteristics, intervention(s) and control groups, out-
come measures, results, and conclusions. Data extrac-
tion from the included studies was completed by the
first author and was checked by a second reviewer for
accuracy and uniformity, and amendments were made
where necessary.

Data synthesis

Data from the included studies could not be pooled for
meta-analysis because there was significant heterogene-
ity in the methodological design of the studies.
Therefore, a narrative synthesis of the findings of the
included studies is presented and was guided by the
Synthesis Without Meta-analysis in systematic reviews:
reporting guideline.”® Standalone culinary nutrition-
education interventions were analyzed separately.

RESULTS

A total of 6951 articles (excluding duplicates, n=7)
were assessed against the eligibility criteria (Figure 1).
After assessing the full texts of the articles, a total of 31
studies were included in the review, which included 1
study’” that was only identified from the reference list
of a previous systematic review.*® Thirteen studies®”
evaluated a standalone culinary education intervention.

Description of the studies

Overall included studies. A detailed description of each
the 31 included studies is provided in Table S8 in the
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Figure 1 Flow diagram for the selection of included studies, which followed thePreferred Reporting Items for Systematic Reviews

and Meta-Analysis statement.”’

Supporting Information online. Table 2 summarizes the
key characteristics of these studies. Study designs in-
cluded RCTs (n=12),""°>7%7° 2-group pre and post-
test studies (n=9),0001036566.6880-82 qingle_group pre-
and post-test studies (n=9),>8026467.:6983-86 ;4 |
mixed-methods study.®” The publication dates ranged
from 2003% to 2019.°>% Studies were conducted in
high-income (n = 20),58-60:62.6467-78,84-86

middle-income countries

countries

(n — 8),57,63,66,79—82,87 and

. . 61,65,83
low-income countries (n = 3).

Standalone culinary nutrition-education interventions.
The study design of the standalone culinary education
studies were RCT (n=2),""* 2-group pre- and post-
test (n=6),°001020>69%8 and gingle-group pre- and
post-test (n= 5),58:62:64,67.69 The publication date of the
studies ranged from 2003* to 2019.°>°* The setting of
the studies included high-income countries (n= 8),78-60:
62646769 hiddle-income countries (n= 3),>7%>%

low-income countries (n = 2).°%°

and
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Description of the study population

Overall included studies. The recruited population of the

: : 68,69,72-74,86
studies comprised pregnant women (n=6),

1,63,65-67,77,

women < 5years (n=12),° 63,65-6
78,80,81,83,85,87 ) . .

and parents or caregivers with child-

57-60,62,64,70,71,75,76,79.82.84 N ¢ stud-

postpartum

ren < 5years (n=13).
ies recruited women during the preconception period.
Studies in which the population of interest was pregnant
women predominately (n=4) recruited participants at
< 20 weeks’ gestation. Three studies recruited subpopula-
tion groups, including pregnant adolescents (16-18
years),”” pregnant women with overweight and obesity,”*
and women who had been diagnosed with gestational di-
abetes in their most recent pregnancy.”’ Postpartum
studies recruited women/parents/caregivers of infants
(age < 24 months; n= 17)°75-636566707L79-8487 4 4/0r
toddlers (age >24 and < 36 months; n= 6),00-6276,82,:83.87
and/or preschoolers (age >36 but < 60 months;
n = 10)86264677L7276828487  Grudy  participants were

recruited from health clinics (n=13),>¢70727477.
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788687 by area of residence (eg, village, district, subtribe;
n=6),"°">882 through government-funded women

606285 (hildcare
59,67

and children’s health programs (n=3),
and preschools (n= 4),787L7576 gocial media (n=2),
data registries or lists (n = 3),°>%”*” and community cen-
ters (n = 2).5*%

Standalone culinary nutrition-education interventions.
The recruited population of the 13 studies were preg-
nant women (n = 2),°** women < 5years postpartum
(n=5),01%%%"%7 and parents or caregivers with child-
ren < 5years (n=6)."" """ Pregnant women were
recruited during the first trimester® or at any gesta-
tional stage.”” Study participants were recruited from
health clinics (n=5),">°¢"% area of residence (eg, vil-
lage, district, subtribe; n=4),""°"**% government-
funded women and children’s health program
(n=2),5%62 preschools (n=2),"%"" social media
(n=2),""% data registries or lists (n = 3),°%%” and com-
munity centers (n = 1).%°

Description of the study interventions

Overall included studies. Half the studies (n=15) pro-
vided hands-on practical experience in the culinary ed-
ucation  intervention, 5860-6265-67,69.70.73-758081 [ &5
studies,””*****>%” the intervention was limited to
observations of food preparation or cooking demon-
strations rather than a hands-on practical experience by
the participants. Eight studies®*®®7>7>7¢788% did not
indicate the method of delivery of the culinary educa-
tion intervention. The most commonly used frame-
works for designing the study intervention were social
cognitive theory”>’®7*#>%¢ and the Social-Ecological
Model.”"* The duration of a study intervention ranged
from 3 to 5 minutes for online cooking videos™ to a 4-
hour session.”” Fourteen studies®’ 0>¢7:6%71,73-7>.80-83.87
did not specify the duration of the intervention. The
frequency of the study intervention ranged from weekly
to monthly, and some interventions were provided in
intense, short bursts ranging from 2 to 12 consecutive
days.®*”° Eight studies®®°"¢7787818287 qid not specify
the frequency of the study intervention. The duration of
study interventions was 0 to < 6 months (n= 10),”%%7*>
072758184 56 to < 12months (n = 5),5%627378:80
and >12months to <24 months
Four studies®®’””** did not indicate intervention du-
ration. In summary, the study interventionists were vol-
unteers, graduate (Masters and PhD) students,
graduates (nutrition, sports science), home-economics
teachers, preschool staff, community health workers,
dietitians, physiotherapists, doctors, midwives, and pre-
natal clinic staff. The study interventionist was reported
in 28 Studies.57,58,60—63,65,66,68—72,74,75,77—87 Fifteen

(n — 5) 68,76,77,79,82

Nutrition Reviews® Vol. 79(11):1186-1203

. 57,61-63,66,68,69,72,73,75,82,83,85-87
studies

training of the interventionist.

described  the

Standalone culinary nutrition-education interventions.
Hands-on practical experience in the culinary education
intervention was provided in 8 studies.’®®°"°>¢>7%7%% I
3 studies,””***’ the intervention was limited to observa-
tions of food preparation or cooking demonstrations
rather than a hands-on practical experience by the par-
ticipants. Two studies®*®® did not indicate the method
of delivery for the culinary education intervention. The
duration of a study intervention ranged from 3 to
5minutes for online cooking videos™ to a 90-minute
session.®>®® Five studies® *>*"*** did not specify the du-
ration of the intervention. The frequency of the study
intervention ranged from weekly to monthly and some
interventions were provided in intense, short bursts in-
cluding 12 consecutive days.®® Three studies®>*"*” did
not specify the frequency of the study intervention. The
duration of study interventions was 0 to <6 months
(n=6),""%%37% >6 to < 12 months (n=3),"%*’ and
>12months to<24months (n=1)."® Three stud-
ies®>*%” did not specify the duration of the study inter-
vention. Study interventionists were
graduates (nutrition, sports science), community health
workers, midwives, a nutritionist, and prenatal clinic
staff. The study interventionist was reported in 10 stud-
leg,5758:60-63,65,66.68.69  Govar ctidies? 6163666869 o
scribed the training of the interventionists.

volunteers,

Quality assessment

Assessment of the methodological quality of studies
resulted in 8 studies™”'7>777#898% with a positive rat-

57,58,60-62,65,66,68-70,75,76,79,83,84,86,87 _ -
with a

ing, 16 studies
neutral rating, and 7 studies received a nega-
tive rating (summarized in Table S9 in the Supporting

Information online). Quality assessment of the 13

63,64,67,81,82

standalone culinary nutrition-education intervention
studies indicated that 1 study’” had a positive rating,
8 studies® %0 020006869 received a neutral rating,
and 4 studies® *>” had a negative rating. On the basis
of the responses to 10 validity questions, a negative rat-
ing was commonly attributed to unclear inclusion and
exclusion criteria, poor description of the study inter-
vention, outcome assessment methods of poor validity,
unclear methods of handling withdrawals, a lack of
blinding, and inappropriate statistical analysis methods.
“Not applicable” responses were commonly assigned to
questions related to comparability of study groups and
blinding of participants, interventionists, and outcome
assessors for single-group pre- and post-test studies and
did not contribute to the awarded quality rating.
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Description of study outcomes

Outcome measures reported in the included studies
were parental food and cooking skills (n=5 studies),
nutrition knowledge (n=11), parent and child diet
quality (n=25), and health outcomes (n = 14); results
are provided in Table 3. Fourteen studies®®"
00:63,66,68,70.71,76.78-808285 355essed outcomes measures
beyond the immediate postintervention assessment pe-
riod. The length of follow-up for outcome measures
ranged from months to years. Seven studies™"
016774808687 only assessed outcome measures postin-
tervention rather than at baseline and follow-up.

Outcome 1: parental food and cooking skills. Five stud-
ies”®0>049586 analyzed the impact of culinary nutrition-
education interventions on cooking frequency, confi-
dence, skills, and interactions in pregnant women
(n=1 study), postpartum women (n=1 study), and
postpartum parents (n=3 studies). Cooking outcomes
were measured by interviews with women,®® observa-
tion checklist®® and questionnaires.”>*>*" All 5 studies
(2-group pre- and post-test study, n=1); single-group
pre- and post-test studies, n = 4),”>°*°*%>% which were
all standalone culinary nutrition-education interven-
tions, reported a significant improvement in cooking
frequency, confidence, skills, and interactions. Three
studies®®*>®® reported a significant increase in the pro-
portion of pregnant women and parents in the inter-
vention group who felt confident in cooking from basic
ingredients and preparing new foods and vegetables at
follow-up. Two studies®*® reported a significant im-
provement in cooking skills of postpartum women and
parents in the intervention group at follow-up.

Outcome 2: parental nutrition knowledge. Eleven
studies®”>%00-01:63:65.80.8283.86.87 yaly7ed the affect of cu-
linary nutrition-education interventions on food and
nutrition knowledge and attitudes in pregnant women
(n=1 study), postpartum women (n=6 studies), and
postpartum parents (n =4 studies). Food and nutrition
knowledge and attitudes were measured by question-
%6086 interviews with mothers and care-
givers, or self-reported in focus groups.*>® Six
studies®”?®6>6>8082 (RCT, n=1; 2-group pre- and
post-test studies, n =4; and single-group pre- and post-
test study, n=1), including 4 standalone culinary
nutrition-education interventions, reported a signifi-
cant improvement in food and nutrition knowledge
and attitudes. Three studies reported a statistically sig-
nificant difference in the intervention compared with
the control group on food and nutrition knowledge of
postpartum mothers and caregivers, with greater
knowledge related to nutrient functions, food sources,
and consequences of nutrient deficiencies related to the

naires,
57,63,65

Nutrition Reviews® Vol. 79(11):1186-1203

intake of iron, zinc, and calcium after the intervention
(P<0.001)* and improved general nutrition knowl-
edge after the intervention (P < 0.05).°”>%2 Three stud-
ies reported a significant improvement in food and
nutrition attitudes of mothers and parents in the inter-
vention compared with the control group at follow-up
(P < 0.05).576>82

Outcome 3: parent and child diet quality. Nutrient intake

and consumption of food groups. Nineteen studies® %

64,66.68-71,7575,77.78,8082.8486 4aluzed the impact of culi-
nary nutrition-education interventions on dietary in-
take, including nutrient intake and diet quality in
pregnant women (n=4 studies), postpartum women
(n=2 studies), postpartum parents (n=3 studies),
and/or children <5years of age (n=12 studies).

Dietary intake was measured by a diet-behavior lifestyle
survey,® 4-day food diary,” 24-hour
recalls,” 0016662788082 brief food frequency question-
naires®®>**%® and food frequency questionnaires.”>****~7"
7377808486 Ten studies (RCTs, n= 3; 2-group pre- and
post-test studies, n=4; and single-group pre- and post-
test studies, n=3), including 6 standalone culinary
nutrition-education interventions, reported significant
improvements in nutrient intake and/or food-group con-
sumption,””?80164666870.73.80.86 11 malnourished chil-
dren aged 0 to 24 months, 3 studies reported higher daily
mean intake for energy (mean differences * standard
deviation: 178 * 144 kcal for infants aged 6-12 months, P
< 0.05; 294 =+ 153 keal for children aged 12-18 months,
P < 0.05) at 6-month follow-up®® and higher energy, pro-
tein, iron, zinc, calcium, and niacin intakes (P < 0.05) af-
586466687386 ronrted
greater consumption or greater intention to consume
fruit and vegetables by pregnant women, parents, and
children.

ter the intervention.®™®° Six studies

Infant feeding. The impact of culinary education inter-
ventions on infant feeding outcomes, such as on breast-
feeding rates, frequency, initiation, duration, long-term
infant feeding plans, and complementary feeding prac-
tices, was analyzed in 11 studies,>”->9761:63:65,68,74,81,83,86
Infant feeding was measured by self-report by a focus
group,” laboratory analysis of food samples,®’
participant-completed surveys or questionnaires,®"’**°
interview with mothers,”> and questionnaires.”>®" Six
studies (RCT, n=2; 2-group pre- and post-test studies,
n=3; and 1 single-group pre- and post-test
study)’” 5748186 including 2 standalone culinary
nutrition-education interventions, reported significant
improvements in infant feeding. Two studies reported
significantly higher mean infant-feeding practice scores
by mothers in the intervention group compared with
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those in the control group at follow-up (P < 0.05).>

Significant improvements in food hygiene for comple-
mentary feeding practices were reported, with higher
preparation sanitation scores by mothers (mean [SD],
6.9 [1.84] vs 6.1 [2.0]; P=0.04)®" and reduced fecal coli-
form and fecal streptococci counts in infant food sam-
ples (P < 0.001) in the intervention compared with the
control group at follow-up.®’

Eating behavior. Five studies®**”****> analyzed the
impact of culinary nutrition-education interventions on
eating behavior of postpartum women (n=1 study),
postpartum parents (n =2 studies), and children (n=3
studies). Eating behavior was measured by question-
naires.””**’*%%> Four studies (RCTs, n=1; single-
group pre- and post-test studies, n = 3),>6548>
ing 2 standalone culinary nutrition-education interven-
tions, reported a significant improvement in eating
behavior. Two studies®** reported significant improve-
ments in the eating behavior of parents and children

includ-

across multiple domains, and 1 study®* reported a sig-
nificant improvements in parental and carer self-
efficacy in promoting healthy eating for their children
(P <0.05).

Outcome 4: parent and child health outcomes.
Anthropometry: gestational weight gain. Two studies
(RCT, n= 1; 2-group pre- and post-test study, n = 1)***
analyzed the impact of culinary nutrition-education
interventions on gestational weight gain of pregnant
women. Outcomes measured included prepregnancy
BMI,”* weight gain during pregnancy,®®”*
to the Institute of Medicine gestational weight gain
guidelines.®” One study (an RCT), which was an inter-
vention with a culinary nutrition-education component,
reported that significantly fewer women in the interven-
tion group with a BMI in the healthy weight range
exceeded the Institute of Medicine gestational weight
gain guidelines after the intervention (P = 0.04).”

and adherence

Anthropometry: postpartum women. Three studies

(RCTs, n=2; and 1 single-group pre- and post-
test)77,78,85
education interventions on anthropometry of postpar-
tum women. Anthropometry was measured by
weight,”””%%° change in
weight,®” percentage change in weight,”> and BML®*
One study (a single-group pre- and post-test study),
which was a standalone culinary nutrition-education in-
tervention, reported significant weight loss in partici-
pants at the 4-month follow-up (intervention % weight
loss [SD], —2.7 [4.4] Ib [—1.2 kg (2.0 kg)]; P=0.04).*

analyzed the impact of culinary nutrition-

waist  circumference,”’
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Anthropometry: children. Ten stud-
ies®*0>0%:06.08.75,76.79.8283 analyzed the impact of culinary
nutrition-education interventions for mothers and
parents on their child’s anthropometry. Outcome meas-
ures included weight,>”03056676.7 length/
height,59’63’65’66’79 weight for age,59’63’66’68’79 BMI for
age,””’° height/length for age,*®””
circumference.®® Six studies (RCTs, n = 2; 2-group pre-
and post-test studies, n =4), including 2 standalone cu-
linary nutrition-education interventions, reported a sta-
tistically significant difference in the intervention
compared with the control group for the anthropome-
try of malnourished children aged 0-5years, with
greater weight gain®°®>°° and weight for age z-
scores,”>0>%%7>82 height for age,/”" weight for
height,””* and mid-upper arm circumference,*” and a
smaller increase in BMI percentile (P = 0.04)"% after the
intervention and up to 6 months’ follow-up.

and mid-upper arm

Mental health and development. Three studies®®””® an-

alyzed the impact of culinary nutrition-education inter-

ventions on mental health outcomes, including
depression, stress, and cognitive function in pregnant
women (n=1 study), postpartum women (n=2 stud-
ies), and children (n=1 study). Mental health out-
comes were measured by surveys.®®””*® Two studies
(single-group pre- and post-test study, n=1; and 2-
group pre- and post-test study, n=1)°>* including 1
standalone culinary nutrition intervention, reported
improved mental health outcomes. Watt et al®® reported
a significant reduction in the proportion of pregnant
women who screened positive for depression in the in-
tervention group (23% vs 7%; P <0.05) and a reduction
in stress levels in both the intervention and control
groups (P <0.05) from the first to the third trimester.
In postpartum women, Rosal et al®® reported a statisti-
cally significant reduction (improvement) in Edinburgh
postnatal depression scale scores (mean change [stan-
dard deviation]: —2.3 [5.5]; P=0.03) and perceived
stress scale scores (mean change: —3.1 [3.2]; P=0.02)
in the intervention group from baseline to 4 months’
follow-up. Watt et al®® reported a significantly higher
percentage of infants in the intervention group com-
pared with the control group received a pass rating for
their mental development based on the Ages and Stages
Developmental Screen (Percentage (n=): 80% (16) vs
52% (11); P <0.10) at 12 months’ follow-up.

Clinical indicators. One standalone culinary nutrition
intervention study (an RCT)”’ analyzed the impact of
culinary nutrition-education interventions on clinical
indicators in postpartum women. O’Reilly et al”’
reported a significant reduction in the intervention

Nutrition Reviews® Vol. 79(11):1186-1203



group for total cholesterol (P<0.001), LDL-C
(P<0.001), and HDL-C (P < 0.001) levels, whereas fast-
ing blood glucose levels significantly increased
(P <0.001) from baseline to 12 months’ follow-up.

DISCUSSION

This review provides evidence that interventions with a
culinary nutrition-education component can improve
parental food and cooking skills, nutrition knowledge,
parent and child diet quality, and health outcomes.
Because of the number of RCTs that reported signifi-
cant findings, there is slightly more convincing evidence
that culinary nutrition-education interventions are pos-
itively associated with nutrient intake and consumption
of food groups, eating behaviors, and child anthropom-
etry. Meta-analysis was not possible, because of signifi-
cant heterogeneity of study designs and methodologies
used in the included studies. For example, most studies
(n = 18 of 31) included culinary nutrition education as
an intervention component rather than as a standalone
intervention, with variable outcome measures and as-
sessment methods reported. Therefore, it was not possi-
ble to isolate the specific effects of the culinary
nutrition-education component on the study outcomes
for many of the included studies.

Life stages and culinary nutrition education

Culinary nutrition-education intervention studies were
predominately (80%) conducted during the postpartum
period and targeted nutrition issues in infants and
young children. These studies primarily aimed to pre-
vent infant and child malnutrition; therefore, the culi-
nary nutrition-education intervention component
focused on preparing protein-rich complementary
foods using hygienic handling practices. These studies
only reported diet quality and health outcomes (ie, an-
thropometry) of the infants and children and excluded
the mother and parents. Therefore, more evidence is
needed during the postpartum period, especially in de-
veloping countries, from analyses of the impact of die-
tary interventions including culinary nutrition
education on nutrition and health outcomes of parents
and children.

In this review, we identified that culinary
nutrition-education interventions have not been recog-
nized as a potential strategy to improve the diet quality
of couples during the preconception period. Nutrition
interventions are needed during this life stage; evidence
indicates that most women from high-income countries
during the preconception period do not meet country-
specific national recommended daily intakes for the
core food groups (ie, fruit, vegetables, grain-based food,
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dairy and alternatives, meat and alternatives), especially
for vegetables and grain-based foods, and have inade-
quate micronutrients intake, including folate.**
Furthermore, findings from animal studies also indicate
that poor paternal diet quality is negatively associated
with fertility, sperm quality, and offspring health.”’ The
lack of research in this area may be due to the signifi-
cant methodological challenges associated with con-
ducting preconception studies. For example, worldwide
it is estimated that 44% of pregnancies are
unplanned92"94; therefore, there is a need to recruit
both women and couples who are planning and not
planning their pregnancies (ages 18-29 years). Adverse
maternal and infant outcomes are associated with
unplanned pregnancies; therefore, it is important that
women and couples who are “at risk” of a pregnancy
are recruited for research studies.”>® Couples who ex-
perience difficulties conceiving may be reluctant to join
research studies because of concurrent stress, however.
Some couples may be more willing to participate in
interventions that may be beneficial for their fertility.
Despite these challenges, evidence suggests that recruit-
ment during the preconception period is feasible.”*"’
Therefore, culinary nutrition intervention studies that
target women and couples during the preconception pe-
riod to support development of culinary skills and
healthy eating behaviors into pregnancy and beyond are
lacking in the literature and warrant exploration.

Recruitment population of culinary nutrition-
education interventions

We found that culinary nutrition-education studies spe-
cifically recruited women and often excluded their part-
ners. However, findings from a qualitative study”® of
American, first-time pregnant couples (n=11) indi-
cated that fathers were more involved in preparing and
cooking meals at home because their partner’s
pregnancy-related symptoms (eg, nausea and fatigue)
hindered their capacity to engage in those activities.
These findings suggest that the food choices of pregnant
women are also influenced by their partners’ food prep-
aration and cooking skills and eating behaviors.
Therefore, cooking interventions that do not include
partners may be less effective in improving diet quality
of couples during critical life stages such as pregnancy.
This is important, given that younger men in particular
have lower levels of confidence in food planning and
cooking skills.”” It is important that women receive ade-
quate support with home cooking from their partners,
because evidence indicates that pregnant women con-
sume less fruit and vegetables and more energy-dense,
nutrient-poor convenience foods to manage their
pregnancy-related symptoms.”®'>'°" Findings from
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the Australian Longitudinal Study on Women’s Health
indicated that pregnant women consumed 4.2 servings
per day of discretionary foods (ie, energy-dense, nutri-
ent-poor foods) on average, which is 60% higher than
the recommended limit of 2.5 servings per day.'’>
Therefore, to prevent poor dietary patterns during
childbearing years and beyond, culinary nutrition-
education interventions should consider recruiting cou-
ples to ensure that both partners have adequate culinary
skills to support healthy eating behaviors. In the devel-
opment of culinary nutrition interventions targeting the
PPP life stages, the Cooking Education (Cook-Ed)
Model is recommended for use to guide planning, im-
plementation, and evaluation.'®’

Methodological design of the included studies

Studies included in this review were generally of moder-
ate methodological quality and there was considerable
variability in the study design. A third of the included
studies did not include a control group. Of studies that
did include a concurrent control group (n = 21 of 31),
only 12 used randomization for group allocation.
Furthermore, this review included pilot studies (n =
8 of 31) that were designed to measure feasibility and
preliminary efficacy but were not powered to measure
the intervention impact on primary outcomes. Many
studies (n = 17 of 31) did not report how the facilitators
of the intervention were trained, and the intensity (con-
secutive days to monthly), and duration (2days to
18 months) of the intervention varied considerably. A
significant proportion of studies (n = 9 of 31) used out-
come assessment methods with poor validity. Half of
the studies (n = 16 of 31) only evaluated the outcome
measures immediately after the intervention and, there-
fore, the long-term impact of the intervention with a
culinary nutrition-education component could not be
assessed.

Implications for policy and practice

This review has identified potential benefits of culinary
nutrition interventions during pregnancy and postpar-
tum; thus, we recommend that maternal and family
health service managers at national, state, and local lev-
els consider dedicating resources to adapting and con-
ducting trials of existing culinary nutrition programs
or, as appropriate, developing new culinary nutrition
programs, specific to these life stages. Culinary nutri-
tion programs could be integrated into existing health
education programs during pregnancy or postpartum
or as standalone programs. Developing a workforce in
maternal and family health services with culinary
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nutrition expertise would be needed to support such
initiatives.

Furthermore, because this review adds to the exist-
ing evidence on the benefits of culinary nutrition and
culinary medicine-education programs, it is recom-
mended that those responsible for health and commu-
nity infrastructure consider identifying and creating a
register of existing kitchen facilities suitable for group
culinary-education programs. This could include using
an existing kitchen in a community or neighborhood
center, or teaching kitchens that exist in many schools
and technical colleges or some universities and hospi-
tals. For new health and community infrastructure
developments, we recommend inclusion of community
facilities designed for hands-on culinary nutrition-
education programs. Indeed, there are options for pro-
viding culinary nutrition education even when teaching
kitchens are not available (eg, mobile kitchens or carts
for purchase or hire). In addition, with advances in on-
line education and telehealth, offering an online culi-
nary nutrition-education intervention could be tested
for feasibility and acceptability to the target group.
Online programs may appeal to parents in the postpar-
tum period, as may face-to-face programs with free or
subsidized childcare available. For additional guidance
regarding the development, implementation, and evalu-
ation of culinary nutrition-education programs, readers
are directed to the Cook-Ed model.'”

Recommendations for future research

From the findings of this review, the following recom-
mendations for research are proposed for culinary
nutrition-education interventions during PPP:

. Attempt to recruit women and their partners for culi-
nary nutrition-education interventions during PPP.

. Consider developing a modularized program starting
at preconception and offering components through
pregnancy and postpartum periods.

. Ensure the program is delivered by an interventionist
with expertise in culinary nutrition education and
provide relevant training.

. Provide culinary nutrition education that includes
hands-on cooking experience, cooking demonstra-
tions, and theoretical education for participants.

. Evaluate culinary nutrition-education interventions
using validated measurement and reporting tools.

. Publish studies with positive and negative findings to
contribute to the establishment of a robust evidence
base. The Cook-Ed model provides guidance for
researchers for developing, implementing, and evalu-
ating high-quality research studies on culinary nutri-
tion interventions.'” It highlights the importance of
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using a codesign process to guide program
development.

7. To increase the efficacy of culinary nutrition-
education interventions on parental and child health
outcomes, programs need to be integrated into prac-
tice over the long term at local, state, and national lev-
els. There is potential for the incorporation of
culinary nutrition education in clinical settings, in-
cluding maternal and child health care services, as
well the community setting (eg, health care clinics,
childcare).

CONCLUSION

The findings from this systematic review indicate inter-
ventions with a culinary nutrition-education compo-
nent can improve parental food and cooking skills and
nutrition knowledge, and indicators of parent and child
diet quality and health outcomes. More evidence is
needed from high-quality studies, particularly ade-
quately powered RCTs, in which culinary nutrition edu-
cation is the primary focus of the intervention, rather
than a subsidiary component, to determine the opti-
mum content and format for intervention delivery for
maximum impact on intervention outcomes. There are
opportunities to create an evidence base on culinary
nutrition-education interventions in the preconception
period starting with feasibility studies. The existing evi-
dence base for culinary nutrition-education interven-
tions in pregnancy and postpartum has excluded
partners to date, and this is an area recommended for
additional research. Future studies should identify in-
tervention elements needed, including optimal social
support to promote sustainable healthy eating behaviors
for the prevention of overweight and obesity.
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