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Abstract 

Background:  Dietary modifications are considered a first-line intervention for chronic disease management, yet 
graduating doctors still report not feeling competent to counsel patients on their diet. Research has focused on 
methods to address this shortfall in physician competency, including culinary medicine. Culinary medicine is an 
approach to education that involves hands-on food and cooking learning experiences to equip participants with 
tools for improving the nutrition behaviour and health of their future patients. Despite positive findings in the efficacy 
of these interventions, they differ markedly in approach and target, which therefore fails to provide adequate evi-
dence that could serve to guide future culinary medicine interventions.

Objective:  A scoping review to synthesize the existing literature on culinary medicine interventions that are offered 
during medical training.

Methods:  Online databases were used to identify literature published prior to April 2022 that involve a hands-on 
culinary medicine component to nutrition and examine academic impact, feasibility and acceptability.

Results:  Twenty-four studies met the eligibility criteria. Despite promising gains in nutrition knowledge, confidence and 
high acceptability of the programs, large variations exist in delivery method, setting, and course content between 
programs. There is a lack of program cost reporting and long-term follow up of participants, inconsistent evidence for 
improved nutrition attitudes amongst participants, as well as geographically limited adoption of such programs.

Conclusions:  The findings of this research demonstrate a clear increase in interest in the use of hands-on culinary 
medicine programs as educational tools, evidence of feasibility in implementation, and improved student nutritional 
knowledge, skill and counseling compared to a traditional didactic curriculum. The quality of culinary medicine 
research studies is increasing and the aims of research are narrowing to focus on how culinary medicine can positively 
impact medical education. The findings from this review will aid in legitimising culinary medicine as an effective deliv-
ery method of nutritional education in medical programs.

Keywords:  Culinary medicine, Nutrition, Nutrition care, Nutrition education, Culinary education, Lifestyle education, 
Lifestyle medicine, Food as medicine
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Background
Chronic disease accounts for 41 million deaths annu-
ally, equivalent to 71% of all deaths globally. Poor dietary 
habits and lifestyle behaviours are leading modifiable 
risk factors for chronic diseases [1]. Nutrition care is the 
practice of improving the nutrition behaviour and health 
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of patients conducted by health professionals [2]. As a 
result, nutrition care that supports patients to eat well 
is considered as an essential, first line step in prevent-
ing and managing chronic disease [1]. However, doctors 
report not feeling equipped to provide adequate nutri-
tion care to patients, despite their acknowledgement that 
nutrition is a useful and necessary part of patient care [2, 
3].

Culinary medicine is an emerging field of education 
related to meal planning, preparation and cooking skills 
in combination with counseling practices to promote 
health behaviour change in patients/clients [4]. Inter-
est in culinary medicine has rapidly increased among 
many medical schools across the United States and 
other countries as a potentially low-cost, high impact 
strategy to equip students with practical nutrition skills 
that can be employed for nutrition care in clinical set-
tings [5]. Several pilot culinary medicine programs have 
occurred [5] which theorise that culinary medicine ini-
tiatives completed in undergraduate medical programs 
may produce doctors that feel more confident providing 
nutrition care to their patients [6, 7]. These programs 
have demonstrated significant and positive impact on 
medical student’s attitudes, knowledge, and competen-
cies with practical, hands-on culinary skills and nutri-
tion knowledge, which ultimately supports their patient 
counseling [8]. Many aspects of culinary medicine pilot 
programs are unique and wide differences exists in struc-
ture, duration, and setting. While these programs provide 
a wide range of suitable information, they are not help-
ful for recommending a standardized implementation of 
culinary medicine in medical programs. A recent scop-
ing review by Asher et  al., 2021 explored literature that 
provides culinary and nutrition training to and by health, 
education, and culinary professionals. This study dem-
onstrated that the feasibility and outcomes of culinary 
medicine programs warrant further investigation as there 
is still insufficient evidence of the impact these programs 
on practitioners to promote health behaviour changes 
in patients [4] and the viability of culinary medicine [9]. 
This scoping review aims to synthesise the existing lit-
erature on culinary medicine offered to medical students 
within their four years of medical school education.

Methods
Overview
This review critically synthesised literature examin-
ing culinary medicine programs offered to medical stu-
dents in the setting of a four year medical program. The 
review was informed by PRIMSA methodological guide-
lines. The protocol was registered with PROSPERO (ID: 
CRD42020210766) and the reporting followed PRISMA 
guidelines [10].

This scoping review was initially registered with PROS-
PERO as a systematic review. This review was changed 
into a scoping review because it offers a wide exploration 
of culinary medicine research and its characteristics and 
gaps, rather than answer the specific question of whether 
culinary medicine programs cause, and adequately 
assess, change in medical students’ attitudes, skills and 
knowledge of nutrition.

Search strategy
An electronic literature search was conducted initially 
in June 2020 with the support of an academic librarian. 
A second electronic literature search, identical to the 
initial search, was conducted in April 2022 to provide a 
more comprehensive review, before project completion. 
Computer-based searches were conducted within MED-
LINE (EBSCOhost), SCOPUS, Web of Science, ProQuest 
(central), Taylor and Francis online, and SAGE journals. 
The search string entered for MEDLINE was (“Culinary 
Medicine” OR “Nutritional Medicine” OR “Culinary Edu-
cation” OR “Food as Medicine”) AND (“medical”) AND 
(“Student” OR “Program” OR “Education” OR “Train-
ing”) with the “scholarly (peer reviewed) journals filter 
selected. The search strategy was adapted to each data-
base to accommodate for variation in database search 
engine function. Filters to exclude articles that were not 
peer-reviewed were used if the database provided that 
feature. The search strings and filter settings for each 
database used have been provided in Additional file 1.

Selection criteria
All full-text, peer-reviewed journal articles published 
prior to 22 April 2022 were eligible for screening. This 
eligibility criteria was enlisted to ensure that this scop-
ing review synthesizes the existing literature on culinary 
medicine that explores the feasibility of culinary medi-
cine programs, which may offer evidence-based advice 
for future interventions.

•	 Population: Medical students, or medical graduates if 
they received the intervention during medical school.

•	 Intervention: Any form of culinary medicine educa-
tion (curriculum or elective) received during medical 
school. Culinary medicine was considered to be used 
if the article referred to the activity in that way, or if 
a practical/hands-on cooking related teaching experi-
ence occurred.

•	 Comparison: Studies must have had a control group 
(difference between groups) or baseline measures 
(report a difference over time).

•	 Outcome Measures: Changes in medical students’ 
nutritional knowledge, skills, or attitudes were con-
sidered relevant.
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Preliminary title and abstract screening occurred on 50 
records by importing the details into Microsoft Excel and 
screening by LB, TR, KS, LA, and JT to establish inter-
rater reliability. Interrater reliability using the selection 
criteria was 98% and deemed sufficiently high to progress 
to screening.

All records were then imported to Covidence for 
screening and duplicates were removed upon import. 
The titles and abstracts for all articles were independently 
screened twice, by any two of the researchers (TR, KS, 
LA, LB and JT), facilitated by the Covidence software 
system. Full-text articles were retrieved and screening 
to be included in our final review was performed by one 
researcher and verified by a second researcher (TR, KS, 
LA or JT). Conflicting screening results were resolved 
during regular team meetings. Additional articles were 
identified via ancestry searching and were manually 
added for screening using the same procedure facili-
tated by Covidence. The screening process is outlined in 
Fig. 1 using the PRISMA 2020 diagram [10].

Data charting
Data charting was performed independently by one 
researcher (TR, KS, LA, or JT) and confirmed by 
another researcher (TR, KS, LA, JC, or JT). Variables 

for which data was sought included study characteris-
tics such as setting, population, aim of research, and 
description of program, “course description”, inter-
vention, outcomes, and notable findings (Table  1 and 
2). Trends in data were also sought in the format of a 
yes/no table. Quantitative and qualitative studies were 
included in this scoping review and were analysed 
using meta-synthesis, an interpretation of results to 
offer novel information regarding the viability of culi-
nary medicine in medical education.

Quality appraisal
The methodological quality and reporting of each 
study was assessed independently, in duplicate using 
the CASP tool, version 2020 [11]. CASP has spe-
cific appraisal checklists designed for different study 
designs, both within the study and across studies, 
making it an appropriate tool for this scoping review. 
Agreement was reached on all of the appraisal items. 
With regards to satisfying each CASP criteria, papers 
were assigned a score of 0 for ‘yes’, 1 for ‘can’t tell’ and 
2 for ‘no’. The CASP scores were a sum of the individual 
criterion scores for each paper. Where scores differed, 
discrepancies were resolved through team discussions.

Fig. 1  PRISMA 2020 flow diagram



Page 4 of 24Tan et al. BMC Medical Education          (2022) 22:441 

Ta
bl

e 
1 

St
ud

y 
D

es
cr

ip
tio

ns

A
ut

ho
rs

St
ud

y 
D

es
ig

n
Se

tt
in

g
Po

pu
la

tio
n

A
im

(s
) o

f r
es

ea
rc

h
Co

ur
se

 D
es

cr
ip

tio
n

M
on

le
zu

n 
et

 a
l. 

(2
01

5)
C

ro
ss

-S
ec

tio
na

l
U

ni
ve

rs
ity

 T
ea

ch
in

g 
Ki

tc
he

n 
an

d 
va

rio
us

 C
om

m
un

ity
 C

en
tr

es
M

ed
ic

al
 s

tu
de

nt
s; 

n 
=

 6
27

; A
tt

rit
io

n 
N

R;
 A

ny
 y

ea
r

To
 in

ve
st

ig
at

e 
su

pe
rio

rit
y 

of
 "s

tim
u-

la
tio

n 
ba

se
d 

m
ed

ic
al

 e
du

ca
tio

n 
w

ith
 

de
lib

er
at

e 
pr

ac
tic

e"
 s

ty
le

 h
an

ds
-o

n 
co

ok
in

g 
an

d 
nu

tr
iti

on
 e

du
ca

tio
n 

ov
er

 tr
ad

iti
on

al
 c

lin
ic

al
 e

du
ca

tio
n 

fo
r p

re
ve

nt
iv

e 
m

ed
ic

in
e 

in
 a

 la
rg

e 
sa

m
pl

e 
of

 m
ed

ic
al

 s
tu

de
nt

s

8 
se

ss
io

n 
el

ec
tiv

e 
(2

8 
h 

to
ta

l):
 c

on
si

st
-

in
g 

of
 P

BL
s 

an
d 

0·
5 

h 
pr

e-
m

od
ul

e 
vi

de
o 

le
ct

ur
e,

 p
re

-m
od

ul
e 

qu
iz

ze
s 

an
d 

qu
iz

 re
vi

ew
; 1
·5

 h
 h

an
ds

-o
n 

co
ok

in
g.

 P
ro

gr
am

 c
on

tin
ue

s 
in

to
 

in
te

rd
is

ci
pl

in
ar

y 
se

m
in

ar
s 

fo
r T

hi
rd

 
ye

ar
 m

ed
ic

al
 s

tu
de

nt
s 

an
d 

a 
fo

ur
 

w
ee

k 
aw

ay
 ro

ta
tio

n 
fo

r F
ou

rt
h 

ye
ar

 
st

ud
en

ts

D
re

ib
el

bi
s 

& 
G

eo
rg

e 
(2

01
7)

Q
ua

lit
at

iv
e

Se
ni

or
 C

en
tr

e 
Te

ac
hi

ng
 K

itc
he

n
M

ed
ic

al
 s

tu
de

nt
s; 

n 
=

 4
; A

tt
ri-

tio
n 
=

 0
%

; 4
th

 y
ea

r
To

 p
ar

tn
er

 P
en

n 
St

at
e 

Co
lle

ge
 o

f 
M

ed
ic

in
e 

w
ith

 a
 s

en
io

r c
en

te
r a

nd
 

la
un

ch
 a

 p
ilo

t c
ul

in
ar

y 
m

ed
ic

in
e 

el
ec

tiv
e 

w
ith

 a
 fo

cu
s 

on
 in

vo
lv

-
in

g 
ol

de
r c

om
m

un
ity

 re
si

de
nt

s 
as

 
in

te
rg

en
er

at
io

na
l m

en
to

rs

8 
se

ss
io

n 
el

ec
tiv

e:
 (3

 h
 e

ac
h)

 in
 a

 
2 

w
ee

k 
pr

og
ra

m
 c

on
si

st
in

g 
of

 in
-

pe
rs

on
 c

as
e-

ba
se

d 
di

sc
us

si
on

s 
fo

r 
1 

h;
 c

ol
la

bo
ra

tiv
e 

co
ok

in
g 

fo
r 2

 h
 

w
ith

 e
ld

er
 m

en
to

r, 
pr

e-
cl

as
s 

re
ad

in
gs

, 
pr

e-
se

ss
io

n 
st

an
da

rd
is

ed
 q

ui
zz

es
 a

nd
 

2 
ha

nd
s-

on
 c

ul
in

ar
y 

sk
ill

s 
le

ss
on

s 
w

ith
 

pr
of

es
si

on
al

 c
he

f f
ac

ili
ta

to
r

Ja
ro

ud
i e

t a
l. 

(2
01

8)
M

ix
ed

 M
et

ho
ds

U
ni

ve
rs

ity
 L

ec
tu

re
 H

al
l a

nd
 U

ni
ve

r-
si

ty
 C

oo
ki

ng
 L

ab
M

ed
ic

al
 s

tu
de

nt
s; 

n 
=

 2
0;

 A
tt

ri-
tio

n 
=

 1
5%

; 1
st

 a
nd

 2
nd

 y
ea

r
To

 d
ev

el
op

 a
nd

 im
pl

em
en

t a
 

cu
lin

ar
y 

m
ed

ic
in

e 
el

ec
tiv

e 
in

to
 T

ex
as

 
Te

ch
 U

ni
ve

rs
iti

es
 M

ed
ic

al
 P

ro
gr

am
 

to
 e

qu
ip

 s
tu

de
nt

s 
w

ith
 c

on
fid

en
ce

 
in

 k
no

w
le

dg
e 

an
d 

sk
ill

s 
in

 c
ul

in
ar

y 
m

ed
ic

in
e 

co
nc

ep
ts

 a
nd

 to
 im

pr
ov

e 
ph

ys
ic

ia
n’

s 
in

te
gr

at
io

n 
of

 p
re

ve
nt

a-
tiv

e 
m

ed
ic

in
e 

in
to

 p
at

ie
nt

 c
ar

e 
pr

ofi
ci

en
cy

El
ec

tiv
e 

co
ur

se
: d

ur
at

io
n 

or
 s

ch
ed

ul
e 

N
R;

 c
on

si
st

in
g 

of
 fo

ur
 d

id
ac

tic
 s

es
-

si
on

s 
an

d 
fo

ur
 in

te
ra

ct
iv

e 
ki

tc
he

n-
ba

se
d 

la
bs

 d
ur

in
g 

th
e 

se
m

es
te

r; 
de

liv
-

er
ed

 b
y 

lo
ca

l c
he

fs
, o

th
er

 m
ed

ic
al

 
st

ud
en

ts
, a

nd
 h

os
pi

ta
l d

ie
tit

ia
ns

M
on

le
zu

n 
et

 a
l. 

(2
01

8)
C

ro
ss

-S
ec

tio
na

l
Va

rie
d 

Ba
se

d 
on

 In
st

itu
tio

n
M

ed
ic

al
 s

tu
de

nt
s; 

n 
=

 3
24

8;
 A

tt
rit

io
n 

N
R

To
 d

et
er

m
in

e 
if 

ha
nd

s-
on

 c
oo

ki
ng

 
an

d 
nu

tr
iti

on
 e

du
ca

tio
n 

fo
r m

ed
ic

al
 

st
ud

en
ts

 c
an

 h
av

e 
in

fe
rr

ed
 c

au
sa

lit
y 

fo
r i

m
pr

ov
ed

 s
tu

de
nt

 c
om

pe
te

nc
ie

s 
an

d 
at

tit
ud

es
 to

w
ar

ds
 p

ro
vi

di
ng

 
pa

tie
nt

s 
w

ith
 n

ut
rit

io
n 

ed
uc

at
io

n,
 

st
ud

en
ts

’ o
w

n 
di

et
 a

nd
 if

 s
uc

h 
a 

pr
og

ra
m

 c
ou

ld
 b

e 
sc

al
ab

le

8 
se

ss
io

n 
el

ec
tiv

e 
(2

2 
h 

to
ta

l):
 c

on
si

st
-

in
g 

of
 0
·5

 h
 p

re
-c

la
ss

 o
nl

in
e 

le
ct

ur
e 

vi
de

os
, a

 1
·5

 h
 h

an
ds

-o
n 

co
ok

in
g,

 
an

d 
a 

0·
75

 h
 p

os
t-

cl
as

s 
PB

L 
se

ss
io

n;
 

de
liv

er
ed

 th
ro

ug
h 

C
H

O
P 

in
st

ru
ct

or
s 

(v
ar

ia
bl

e 
ba

se
d 

on
 in

st
itu

tio
n 

im
pl

an
t-

in
g 

th
e 

pr
og

ra
m



Page 5 of 24Tan et al. BMC Medical Education          (2022) 22:441 	

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ut

ho
rs

St
ud

y 
D

es
ig

n
Se

tt
in

g
Po

pu
la

tio
n

A
im

(s
) o

f r
es

ea
rc

h
Co

ur
se

 D
es

cr
ip

tio
n

H
au

se
r e

t a
l. 

(2
01

9)
Q

ua
lit

at
iv

e
O

ffs
ite

 C
om

m
er

ci
al

 K
itc

he
n

M
ed

ic
al

 s
tu

de
nt

s, 
Ph

ys
ic

ia
n 

as
si

st
an

t 
st

ud
en

ts
; n

 =
 3

6;
 A

tt
rit

io
n 

N
R;

 A
ny

 
ye

ar

To
 p

ro
du

ce
 a

 T
ea

ch
in

g 
Ki

tc
he

n 
El

ec
tiv

e 
fo

r m
ed

ic
al

 s
tu

de
nt

s 
th

at
 

fo
cu

se
s 

on
 h

an
ds

-o
n 

cu
lin

ar
y 

te
ch

ni
qu

es
, d

ie
ta

ry
 c

ou
ns

el
in

g 
fo

r p
at

ie
nt

s 
to

 o
ve

rc
om

e 
m

ed
ic

al
 

gr
ad

ua
te

s’ 
la

ck
 o

f c
on

fid
en

ce
 in

 
nu

tr
iti

on
 c

ou
ns

el
in

g,
 s

el
f-

ca
re

 a
nd

 
cu

lin
ar

y 
sk

ill
s

8 
se

ss
io

n 
el

ec
tiv

e 
(2

 h
 e

ac
h)

: c
on

si
st

-
in

g 
of

 w
ee

kl
y 

pr
e-

cl
as

s 
vi

de
os

 a
nd

 
ha

nd
ou

ts
; h

an
ds

-o
n 

cu
lin

ar
y 

sk
ill

s 
le

s-
so

ns
, c

as
e-

ba
se

d 
ro

un
d 

ta
bl

e 
gr

ou
p 

di
sc

us
si

on
s 

an
d 

re
ci

pe
-b

as
ed

 a
ss

ig
n-

m
en

ts
; d

el
iv

er
ed

 b
y 

2 
ph

ys
ic

ia
n-

ch
ef

s, 
an

 e
xe

cu
tiv

e 
ch

ef
, e

xt
er

na
l p

ro
fe

ss
or

s 
sp

ec
ia

lis
in

g 
in

 m
ed

ic
al

 e
du

ca
tio

n,
 

nu
tr

iti
on

 a
nd

 p
re

ve
nt

io
n 

re
se

ar
ch

 a
nd

 
a 

va
rie

ty
 o

f s
pe

ci
al

ty
 fa

cu
lty

 m
em

be
rs

 
fa

cu
lty

 m
em

be
rs

La
w

re
nc

e 
et

 a
l. 

(2
01

9)
Ca

se
 S

tu
dy

U
ni

ve
rs

ity
 F

oo
d 

La
b

M
ed

ic
al

 s
tu

de
nt

s, 
nu

tr
iti

on
 s

tu
-

de
nt

s, 
an

d 
m

ed
ic

al
 re

si
de

nt
s; 

n 
=

 4
8;

 
A

tt
rit

io
n 
=

 2
7%

To
 u

se
 a

 c
ul

in
ar

y 
m

ed
ic

in
e 

co
ur

se
 

to
 s

tr
en

gt
he

n 
te

am
w

or
k 

be
tw

ee
n 

nu
tr

iti
on

 a
nd

 m
ed

ic
al

 s
tu

de
nt

s 
us

in
g 

a 
co

lla
bo

ra
tiv

e 
en

vi
ro

nm
en

t 
to

 d
ev

el
op

 b
et

te
r u

nd
er

st
an

di
ng

 o
f 

th
ei

r r
es

pe
ct

iv
e 

sc
op

es
 o

f p
ra

ct
ic

e 
an

d 
es

ta
bl

is
hi

ng
 g

ro
un

dw
or

k 
fo

r 
eff

ec
tiv

e 
in

te
rp

ro
fe

ss
io

na
l c

om
-

m
un

ic
at

io
n

25
 h

 n
ut

rit
io

n 
el

ec
tiv

e:
 c

on
si

st
in

g 
of

 5
 

se
ss

io
ns

 p
er

 s
em

es
te

r, 
us

in
g 

5 
m

od
-

ul
es

 fr
om

 G
ol

dr
in

g 
Ce

nt
er

 fo
r C

ul
in

ar
y 

M
ed

ic
in

e 
at

 T
ul

an
e 

U
ni

ve
rs

ity
: 

in
cl

ud
es

 o
nl

in
e 

di
da

ct
ic

 c
om

po
ne

nt
s, 

an
d 

3 
h 

in
 p

er
so

n 
in

te
ra

ct
iv

e 
te

am
 

co
m

po
ne

nt
; t

au
gh

t b
y 

in
te

rd
is

ci
pl

i-
na

ry
 fa

cu
lty

 m
em

be
rs

, c
he

f/
di

et
iti

an
, 

cl
in

ic
al

 d
ie

tit
ia

n,
 a

nd
 fa

m
ily

 m
ed

ic
in

e 
ph

ys
ic

ia
n

Pa
ng

 e
t a

l. 
(2

01
9)

M
ix

ed
 M

et
ho

ds
N

on
-P

ro
fit

 T
ea

ch
in

g 
Ki

tc
he

ns
M

ed
ic

al
 s

tu
de

nt
s; 

n 
=

 1
5 

(2
01

6)
, 

n 
=

 1
6 

(2
01

7)
, n

 =
 1

6 
(2

01
8)

; A
tt

ri-
tio

n 
fo

r a
ll 

ye
ar

s =
 0

%
; 2

nd
 y

ea
r

1)
 T

o 
de

ve
lo

p 
a 

ha
nd

s-
on

 a
pp

ro
ac

h 
to

 m
ed

ic
al

 n
ut

rit
io

n 
ed

uc
at

io
n 

ce
nt

re
d 

ar
ou

nd
 te

am
w

or
k.

 2
) T

o 
cr

ea
te

 in
no

va
tiv

e 
w

ay
s 

w
ith

 fo
od

 
an

d 
co

ok
in

g 
fo

r s
tu

de
nt

s 
to

 c
on

ne
ct

 
w

ith
 a

nd
 u

nd
er

st
an

d 
he

al
th

 d
is

pa
ri-

tie
s 

fa
ce

d 
in

 a
 c

ou
nt

y 
co

m
m

un
ity

 
po

pu
la

tio
n.

 3
) T

o 
in

cr
ea

se
 m

ed
ic

al
 

st
ud

en
ts

’ c
on

fid
en

ce
 c

ou
ns

el
in

g 
pa

tie
nt

s 
w

ith
 c

hr
on

ic
 d

is
ea

se
 to

 
m

ak
e 

di
et

ar
y 

ch
an

ge

6 
se

ss
io

n 
el

ec
tiv

e 
(1

5 
h 

to
ta

l):
 

co
ns

is
tin

g 
of

 0
·5

 h
 o

f p
hy

si
ol

og
y 

an
d 

nu
tr

iti
on

 le
ss

on
s, 

1·
5 

h 
of

 h
an

ds
-o

n 
co

ok
in

g 
cl

as
s, 

an
d 

0·
5 

h 
of

 c
om

m
un

al
 

ea
tin

g 
an

d 
se

ss
io

n 
de

br
ie

f; 
de

liv
er

ed
 

by
 c

ol
la

bo
ra

tio
n 

be
tw

ee
n 

a 
ph

ys
ic

ia
n,

 
a 

re
gi

st
er

ed
 d

ie
tit

ia
n,

 a
nd

 a
 c

he
f



Page 6 of 24Tan et al. BMC Medical Education          (2022) 22:441 

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ut

ho
rs

St
ud

y 
D

es
ig

n
Se

tt
in

g
Po

pu
la

tio
n

A
im

(s
) o

f r
es

ea
rc

h
Co

ur
se

 D
es

cr
ip

tio
n

Ri
ng

 e
t a

l. 
(2

01
9)

M
ix

ed
 M

et
ho

ds
N

on
-P

ro
fit

 T
ea

ch
in

g 
Ki

tc
he

n 
an

d 
C

hi
ca

go
 P

ub
lic

 S
ch

oo
ls

M
ed

ic
al

 s
tu

de
nt

s; 
n 
=

 9
 (c

oh
or

t 1
), 

n 
=

 1
2 

(c
oh

or
t 2

); 
A

tt
rit

io
n 
=

 1
1%

 
(c

oh
or

t 1
), 

A
tt

rit
io

n 
=

 0
%

 (c
oh

or
t 2

); 
1s

t a
nd

 2
nd

 y
ea

r

1)
 T

o 
ev

al
ua

te
 th

e 
fe

as
ib

ili
ty

 a
nd

 
ac

ce
pt

ab
ili

ty
 o

f t
he

 c
ul

in
ar

y 
m

ed
ic

in
e 

el
ec

tiv
e 

by
 e

xa
m

in
in

g 
cl

as
s 

at
te

nd
an

ce
 ra

te
s, 

re
te

nt
io

n,
 

an
d 

qu
al

ita
tiv

e 
an

d 
qu

an
tit

at
iv

e 
fe

ed
ba

ck
 a

bo
ut

 th
e 

co
ur

se
. 2

) T
o 

ex
am

in
e 

pr
el

im
in

ar
y 

effi
ca

cy
 o

f 
th

e 
el

ec
tiv

e 
in

 p
re

pa
rin

g 
m

ed
ic

al
 

st
ud

en
ts

 to
 c

ou
ns

el
 p

at
ie

nt
s 

in
 

su
cc

es
sf

ul
 b

eh
av

io
ur

 c
ha

ng
e 

in
 

nu
tr

iti
on

 a
nd

 c
oo

ki
ng

. 3
) T

o 
im

pr
ov

e 
m

ed
ic

al
 s

tu
de

nt
s’ 

ow
n 

co
ok

in
g 

an
d 

nu
tr

iti
on

 c
on

fid
en

ce
, a

tt
itu

de
s, 

an
d 

be
ha

vi
ou

rs

Co
ho

rt
 1

: 6
 e

le
ct

iv
e 

in
-c

la
ss

 s
es

-
si

on
s 

fa
ci

lit
at

ed
 b

y 
fa

cu
lty

 a
nd

 c
he

f 
(~

 2
·5

 h
 e

ac
h)

: c
on

si
st

in
g 

of
 d

id
ac

tic
 

te
ac

hi
ng

, c
ou

ns
el

in
g 

an
d 

m
ot

iv
a-

tio
na

l i
nt

er
vi

ew
in

g 
pr

ac
tic

e,
 c

ul
in

ar
y 

in
st

ru
ct

io
n 

an
d 

gr
ou

p 
di

nn
er

 (h
ou

rs
 

N
R)

; P
LU

S 
po

st
-h

oc
 4

 s
es

si
on

 s
er

vi
ce

 
co

m
po

ne
nt

 (d
ur

at
io

n 
N

R)
 te

ac
hi

ng
 

el
em

en
ta

ry
 p

ub
lic

-s
ch

oo
l c

hi
ld

re
n.

; 
Co

ho
rt

 2
: 6

 s
es

si
on

 e
le

ct
iv

e 
fa

ci
lit

at
ed

 
by

 fa
cu

lty
 a

nd
 c

he
f: 

co
ns

is
tin

g 
of

 p
re

-
cl

as
s 

vi
de

os
 (3

–8
 m

in
), 

le
ct

ur
e 

an
d 

as
si

gn
m

en
t (

to
ta

lli
ng

 1
–1
·5

 h
) i

n-
cl

as
s 

si
m

ul
at

ed
 p

at
ie

nt
 c

oa
ch

in
g,

 s
tu

de
nt

-
le

d 
re

se
ar

ch
 d

is
cu

ss
io

ns
, c

ul
in

ar
y 

se
ss

io
ns

 (h
ou

rs
 N

R)
; P

LU
S 

co
nc

ur
-

re
nt

 s
er

vi
ce

 c
om

po
ne

nt
 4

 s
es

si
on

s 
(d

ur
at

io
n 

N
R)

 te
ac

hi
ng

 e
le

m
en

ta
ry

 
pu

bl
ic

-s
ch

oo
l c

hi
ld

re
n

H
en

nr
ik

us
 e

t a
l. 

(2
02

0)
Q

ua
lit

at
iv

e
U

ni
ve

rs
ity

 L
ec

tu
re

 H
al

l
M

ed
ic

al
 s

tu
de

nt
s; 

n 
=

 3
80

; A
tt

rit
io

n 
N

R;
 1

st
 y

ea
r

To
 v

er
tic

al
ly

 in
te

gr
at

e 
ba

si
c 

sc
i-

en
ce

 m
et

ab
ol

ic
 a

nd
 im

m
un

ol
og

ic
 

pa
th

w
ay

s 
w

ith
 c

lin
ic

al
 d

is
ea

se
 u

si
ng

 
nu

tr
iti

on
 in

 a
 c

on
st

ru
ct

iv
is

t e
du

ca
-

tio
na

l m
od

el

13
 w

ee
k 

no
n-

el
ec

tiv
e 

ba
si

c 
sc

ie
nc

e 
co

ur
se

 c
on

si
st

in
g 

of
 le

ct
ur

es
, P

BL
, 

si
m

ul
at

io
n 

se
ss

io
ns

, r
ev

ie
w

 s
es

si
on

s 
an

d 
pa

tie
nt

 e
nc

ou
nt

er
s 

cu
lm

in
at

in
g 

in
 c

om
pe

tit
iv

e 
"c

oo
k 

off
" w

he
re

 P
BL

 
gr

ou
ps

 p
re

pa
re

d 
di

sh
es

 fo
r 1

 o
f 5

 
sp

ec
ifi

c 
di

so
rd

er
s 

ba
se

d 
on

 p
re

vi
ou

s 
PB

L 
ca

se
s

Pa
tn

ai
k 

et
 a

l. 
(2

02
0)

C
ro

ss
-S

ec
tio

na
l

U
ni

ve
rs

ity
 T

ea
ch

in
g 

Ki
tc

he
n

M
ed

ic
al

 s
tu

de
nt

s; 
n 
=

 4
12

5;
 A

tt
rit

io
n 

N
R

To
 d

et
er

m
in

e 
di

ffe
re

nc
es

 in
 e

ffi
ca

cy
 

be
tw

ee
n 

U
ni

ve
rs

ity
 o

f T
ex

as
 H

ea
lth

 
Sc

ie
nc

es
 C

en
te

r i
m

pl
em

en
ta

tio
n 

of
 p

ra
ct

ic
al

 c
ul

in
ar

y 
an

d 
nu

tr
iti

on
 

cu
rr

ic
ul

um
 c

om
pa

re
d 

to
 o

th
er

 
pa

rt
ic

ip
at

in
g 

C
H

O
P 

sc
ho

ol
s

8 
se

ss
io

n 
el

ec
tiv

e 
(2

8 
h 

to
ta

l):
 c

on
si

st
-

in
g 

of
 0
·5

 h
 p

re
-c

la
ss

 le
ct

ur
e 

vi
de

o,
 

0·
5 

h 
of

 c
as

e-
ba

se
d 

le
ar

ni
ng

, 1
·5

 h
 o

f 
ha

nd
s-

on
 c

oo
ki

ng
, 0
·7

5 
h 

po
st

 c
la

ss
 

PB
L 

se
ss

io
n

Ra
za

vi
 e

t a
l. 

(2
02

0)
C

ro
ss

-S
ec

tio
na

l
Va

rie
d 

Ba
se

d 
on

 In
st

itu
tio

n
M

ed
ic

al
 s

tu
de

nt
s; 

n 
=

 4
21

5;
 A

tt
rit

io
n 

N
R

To
 a

ss
es

s 
th

e 
as

so
ci

at
io

n 
be

tw
ee

n 
pa

rt
ic

ip
at

io
n 

in
 k

itc
he

n-
ba

se
d 

nu
tr

iti
on

 e
du

ca
tio

n 
an

d 
M

ed
ite

rr
a-

ne
an

 d
ie

ta
ry

 in
ta

ke
 a

m
on

g 
m

ed
ic

al
 

st
ud

en
ts

8 
se

ss
io

n 
el

ec
tiv

e 
(3

2 
h 

to
ta

l):
 c

on
si

st
-

in
g 

of
 4

 h
 m

od
ul

es
 d

iv
id

ed
 in

to
 1

 h
 

on
lin

e 
di

da
ct

ic
 p

ro
gr

am
, 1
·5

 h
 in

-
ki

tc
he

n 
te

am
-b

as
ed

 c
as

e 
st

ud
ie

s 
an

d 
nu

tr
iti

on
 d

is
cu

ss
io

n,
 1
·5

 h
 o

f h
an

ds
-

on
 c

oo
ki

ng
 fa

ci
lit

at
ed

 b
y 

ph
ys

ic
ia

ns
, 

ch
ef

s, 
an

d 
di

et
iti

an
s



Page 7 of 24Tan et al. BMC Medical Education          (2022) 22:441 	

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ut

ho
rs

St
ud

y 
D

es
ig

n
Se

tt
in

g
Po

pu
la

tio
n

A
im

(s
) o

f r
es

ea
rc

h
Co

ur
se

 D
es

cr
ip

tio
n

Ro
th

m
an

 e
t a

l. 
(2

02
0)

M
ix

ed
 m

et
ho

ds
C

lin
ic

-B
as

ed
 T

ea
ch

in
g 

Ki
tc

he
n 

an
d 

W
es

t P
hi

la
de

lp
hi

a 
H

ig
h 

Sc
ho

ol
s

M
ed

ic
al

 s
tu

de
nt

s; 
n 
=

 3
1;

 A
tt

rit
io

n 
n 
=

 3
%

; 4
th

 y
ea

r
To

 re
po

rt
 in

iti
al

 o
ut

co
m

es
 o

f a
 p

ilo
t 

nu
tr

iti
on

 a
nd

 c
ul

in
ar

y 
m

ed
ic

in
e 

co
ur

se
 ta

rg
et

in
g 

po
st

-c
le

rk
sh

ip

8 
se

ss
io

n 
el

ec
tiv

e 
(2

 h
 e

ac
h)

 ta
ug

ht
 b

y 
a 

ch
ef

 in
st

ru
ct

or
, d

ie
tit

ia
ns

, p
hy

si
-

ci
an

s, 
an

d 
pa

tie
nt

s: 
co

ns
is

tin
g 

of
 

br
ie

fin
g 

on
 re

le
va

nt
 n

ut
rit

io
n 

sc
ie

nc
e 

(5
 m

in
), 

cu
lin

ar
y 

in
st

ru
ct

io
n 

an
d 

de
m

on
st

ra
tio

n 
by

 a
 c

he
f (

75
 m

in
), 

ca
se

 d
is

cu
ss

io
n 

du
rin

g 
ea

tin
g 

of
 a

 
m

ea
l (

30
 m

in
), 

a 
co

nc
lu

di
ng

 d
eb

rie
f o

f 
th

e 
se

ss
io

n 
(1

0 
m

in
) a

nd
 a

 c
ap

st
on

e 
pr

oj
ec

t i
nv

ol
vi

ng
 fo

od
 p

la
nn

in
g 

fo
r 

m
oc

k 
pa

tie
nt

 a
nd

 p
re

se
nt

at
io

n.
 A

dd
i-

tio
na

l s
er

vi
ce

 c
om

po
ne

nt
 in

cl
ud

ed
 

8,
 w

ee
kl

y 
se

ss
io

ns
 te

ac
hi

ng
 d

is
ea

se
 

pr
ev

en
tio

n 
pr

ac
tic

al
 n

ut
rit

io
n 

to
 h

ig
h 

sc
ho

ol
 s

tu
de

nt
s 

(h
ou

rs
 N

R)

Li
eff

er
s 

et
 a

l. 
(2

02
1)

Q
ua

lit
at

iv
e

U
ni

ve
rs

ity
 o

f S
as

ka
tc

he
w

an
 u

nd
er

-
gr

ad
ua

te
 fo

od
s 

la
bo

ra
to

ry
5 

w
or

ks
ho

ps
 ru

n 
w

ith
 d

iff
er

en
t 

st
ud

en
ts

 fr
om

 d
iff

er
en

t h
ea

lth
 

pr
og

ra
m

s 
(in

cl
ud

in
g 

m
ed

ic
al

 a
nd

 
nu

tr
iti

on
 s

tu
de

nt
s)

 n
 =

 5
8,

 a
tt

rit
io

n 
N

R,
 P

ar
tic

ip
an

t’s
 y

ea
r o

f p
ro

gr
am

 N
R

To
 d

es
cr

ib
e 

th
e 

im
pl

em
en

ta
tio

n 
an

d 
ev

al
ua

tio
n 

of
 in

te
rp

ro
fe

ss
io

na
l 

cu
lin

ar
y 

ed
uc

at
io

n 
w

or
ks

ho
ps

A
 s

in
gl

e,
 3

 h
 w

or
ks

ho
p;

 e
le

ct
iv

e:
 

W
or

ks
ho

ps
 fo

cu
se

d 
on

 fo
od

 s
ec

ur
ity

 
an

d 
In

di
ge

no
us

 fo
od

s 
re

le
va

nt
 fo

r 
Sa

sk
at

ch
ew

an
. E

ac
h 

w
or

ks
ho

p 
be

ga
n 

w
ith

 a
 d

id
ac

tic
 s

es
si

on
, f

ol
lo

w
ed

 b
y 

co
op

er
at

iv
e 

co
ok

in
g 

w
ith

 a
 p

ro
fe

s-
si

on
al

 c
he

f i
n 

sm
al

l g
ro

up
s 

in
 th

e 
un

iv
er

si
ty

 te
ac

hi
ng

 k
itc

he
n

M
ag

al
la

ne
s 

et
 a

l. 
(2

02
1)

Ca
se

 S
tu

dy
U

ni
ve

rs
ity

 o
f T

ex
as

 S
ou

th
w

es
te

rn
 

M
ed

ic
al

 C
en

te
r

Tw
o 

se
pa

ra
te

 c
oh

or
ts

 o
f 3

2,
 m

ed
ic

al
 

st
ud

en
ts

; n
 =

 6
4;

 a
tt

rit
io

n 
6·

25
%

; 
1s

t y
ea

r

1)
 H

ow
 a

 c
ul

in
ar

y 
m

ed
ic

in
e 

el
ec

tiv
e 

co
ur

se
 a

ffe
ct

ed
 s

tu
de

nt
 c

ou
n-

se
lin

g 
co

nfi
de

nc
e,

 fa
m

ili
ar

ity
 w

ith
 

ev
id

en
ce

-b
as

ed
 n

ut
rit

io
n 

in
te

rv
en

-
tio

ns
, a

nd
 u

nd
er

st
an

di
ng

 o
f t

he
 ro

le
 

of
 in

te
rp

ro
fe

ss
io

na
l e

ng
ag

em
en

t 
to

 a
dd

re
ss

 li
fe

st
yl

e-
re

la
te

d 
di

se
as

e 
an

d 
2)

 T
o 

pr
op

os
e 

di
re

ct
io

ns
 fo

r 
fu

tu
re

 re
se

ar
ch

 re
ga

rd
in

g 
cu

lin
ar

y 
m

ed
ic

in
e 

as
 a

 n
ut

rit
io

n 
ed

uc
at

io
n 

st
ra

te
gy

3 
h 

m
on

th
ly

 m
ee

tin
gs

 b
as

ed
 o

n 
8 

m
od

ul
es

 fr
om

 H
ea

lth
 m

ee
ts

 F
oo

d 
cu

rr
ic

ul
um

. S
es

si
on

s 
in

cl
ud

ed
: s

m
al

l 
gr

ou
p 

di
sc

us
si

on
s; 

pr
ac

tic
al

 fo
od

 
pr

ep
ar

at
io

n 
sk

ill
s 

fo
r r

ec
ip

es
 re

le
va

nt
 

to
 th

e 
m

od
ul

e;
 e

at
in

g 
pr

ep
ar

ed
 fo

od
 

an
d 

di
sc

us
si

on
 a

bo
ut

 th
e 

nu
tr

iti
on

 
sc

ie
nc

e,
 m

ed
ic

al
 re

se
ar

ch
, a

nd
 p

at
ie

nt
 

ca
re

 a
pp

lic
at

io
ns

 re
le

va
nt

 to
 th

e 
m

od
-

ul
e.

 S
es

si
on

s 
co

-fa
ci

lit
at

ed
 b

y 
a 

m
ed

i-
ca

l d
oc

to
r a

nd
 a

 re
gi

st
er

ed
 d

ie
tit

ia
n

A
sa

no
 e

t a
l. 

(2
02

1)
Ca

se
 S

tu
dy

W
es

t V
irg

in
ia

 S
ch

oo
l o

f O
st

eo
pa

th
ic

 
M

ed
ic

in
e

M
ed

ic
al

 s
tu

de
nt

s; 
n 
=

 4
2;

 A
tt

rit
io

n 
19

%
; a

ll 
4 

ye
ar

s
To

 d
es

cr
ib

e 
a 

cu
lin

ar
y 

m
ed

ic
in

e 
el

ec
tiv

e 
co

ur
se

 w
ith

 a
 li

fe
st

yl
e 

m
od

i-
fic

at
io

n 
fo

cu
s 

an
d 

to
 e

va
lu

at
e 

th
e 

st
ud

en
ts

’ p
er

ce
iv

ed
 k

no
w

le
dg

e 
an

d 
at

tit
ud

es
 in

 li
fe

st
yl

e 
m

ed
ic

in
e

2 
w

ee
k 

co
ur

se
. S

tu
de

nt
s 

co
m

pl
et

ed
 

m
od

ul
es

 in
cl

ud
in

g 
vi

de
o 

le
ct

ur
es

, 
ha

nd
ou

ts
 a

nd
 re

ad
in

g 
as

si
gn

m
en

ts
 

an
d 

qu
iz

ze
s 

be
fo

re
 c

om
pl

et
in

g 
fa

cu
lty

-fa
ci

lit
at

ed
 a

pp
lic

at
io

n 
ex

er
ci

se
 

se
ss

io
ns

. D
ia

be
te

s 
co

un
se

lin
g 

le
ct

ur
e 

fa
ci

lit
at

ed
 b

y 
D

M
 e

du
ca

tio
n 

sp
ec

ia
lis

t. 
N

ut
rit

io
n 

et
hi

cs
 d

is
cu

ss
io

n,
 a

nd
 c

lin
i-

ca
l s

ha
do

w
in

g 
se

ss
io

ns
 in

cl
ud

ed



Page 8 of 24Tan et al. BMC Medical Education          (2022) 22:441 

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ut

ho
rs

St
ud

y 
D

es
ig

n
Se

tt
in

g
Po

pu
la

tio
n

A
im

(s
) o

f r
es

ea
rc

h
Co

ur
se

 D
es

cr
ip

tio
n

Le
gg

et
t e

t a
l. 

(2
02

1)
Ca

se
 S

tu
dy

To
ur

o 
U

ni
ve

rs
ity

 N
ev

ad
a 

Co
lle

ge
 o

f 
O

st
eo

pa
th

ic
 M

ed
ic

in
e 

M
ed

ic
al

 s
tu

de
nt

s; 
n 
=

 1
6;

 a
tt

ri-
tio

n 
=

 6
.2

5%
; a

ll 
4 

ye
ar

s
To

 e
xp

lo
re

 a
n 

al
te

rn
at

iv
e 

w
ay

 to
 

pr
ov

id
e 

nu
tr

iti
on

 e
du

ca
tio

n 
w

ith
ou

t 
ad

di
ng

 h
ou

rs
 to

 th
e 

fo
rm

al
 c

ur
ric

u-
lu

m
 b

y 
(1

) s
ur

ve
yi

ng
 s

tu
de

nt
 p

er
-

ce
pt

io
ns

 re
ga

rd
in

g 
cu

rr
en

t n
ut

rit
io

n 
ed

uc
at

io
n,

 (2
) s

ur
ve

yi
ng

 s
tu

de
nt

 
in

te
re

st
 in

 a
tt

en
di

ng
 a

 n
ut

rit
io

n 
el

ec
tiv

e,
 (3

) s
el

ec
tin

g 
ho

w
 th

e 
el

ec
-

tiv
e 

co
ul

d 
be

st
 b

e 
de

liv
er

ed
, a

nd
 (4

) 
ru

nn
in

g 
an

d 
as

se
ss

in
g 

pa
rt

ic
ip

an
ts

’ 
re

ac
tio

ns
 to

 a
 s

ho
rt

 e
xp

er
im

en
ta

l 
ve

rs
io

n 
of

 th
e 

el
ec

tiv
e

3 
se

ss
io

n 
el

ec
tiv

e 
(2

 h
an

ds
-o

n 
cu

li-
na

ry
 m

ed
ic

in
e 

se
ss

io
ns

 a
nd

 1
 d

id
ac

tic
 

se
ss

io
n 

in
 b

et
w

ee
n—

to
ta

l h
ou

rs
 N

R)
; 

Th
e 

fir
st

 c
ul

in
ar

y 
se

ss
io

n 
de

di
ca

te
d 

to
 k

ni
fe

 s
ki

lls
 a

nd
 c

ul
in

ar
y 

ba
si

cs
; t

he
 

di
da

ct
ic

 s
es

si
on

 c
ov

er
ed

 c
or

on
ar

y 
ar

te
ry

 d
is

ea
se

 a
nd

 n
ut

rit
io

na
l p

re
ve

n-
ta

tiv
e 

m
ea

su
re

s 
fo

llo
w

ed
 b

y 
2 

cl
in

ic
al

 
ca

se
s 

in
 th

e 
fo

rm
 o

f a
n 

es
sa

y 
as

se
ss

-
m

en
t. 

Pa
tie

nt
 c

ou
ns

el
in

g 
se

ss
io

ns
 

de
ve

lo
pe

d 
by

 a
 re

gi
st

er
ed

 n
ut

rit
io

n-
is

t: 
cu

lin
ar

y 
se

ss
io

ns
 fa

ci
lit

at
ed

 b
y 

cu
lin

ar
y 

sc
ho

ol
 te

ac
hi

ng
 c

he
f

Po
ul

to
n 

& 
A

nt
on

o 
(2

02
1)

M
ix

ed
 M

et
ho

ds
O

nl
in

e:
 U

ni
ve

rs
ity

 o
f N

or
th

 C
ar

ol
in

a 
Sc

ho
ol

 o
f M

ed
ic

in
e

m
ed

ic
al

 s
tu

de
nt

s; 
n 
=

 2
1;

 a
tt

ri-
tio

n 
=

 1
4%

; 3
rd

 a
nd

 4
th

 y
ea

r
To

 e
xp

lo
re

 th
e 

fe
as

ib
ili

ty
 o

f r
un

ni
ng

 
an

 o
nl

in
e 

cu
lin

ar
y 

m
ed

ic
in

e 
co

ur
se

3,
 7

5 
m

in
 "l

iv
e 

co
ok

in
g 

w
or

ks
ho

ps
" 

an
d 

on
lin

e 
co

ur
se

 w
or

k 
el

ec
tiv

e;
 

de
liv

er
ed

 re
m

ot
el

y.
 C

oo
ki

ng
 d

on
e 

in
 p

ar
tic

ip
an

ts
 o

w
n 

ki
tc

he
ns

; c
la

ss
 

te
ac

he
rs

’ c
re

de
nt

ia
ls

 n
ot

 s
pe

ci
fie

d

H
as

hi
m

i e
t a

l. 
(2

02
0)

Q
ua

lit
at

iv
e

A
 lo

ca
l m

ar
ke

t i
n 

a 
’fo

od
 d

es
er

t’
M

ed
ic

al
 s

tu
de

nt
s; 

n 
=

 1
17

; 5
1%

 a
tt

ri-
tio

n;
 a

ll 
4 

ye
ar

s 
of

 p
ro

gr
am

 (p
rio

rit
y 

gi
ve

n 
to

 1
st

 y
ea

r s
tu

de
nt

s

To
 d

et
er

m
in

e 
th

e 
fe

as
ib

ili
ty

 o
f a

pp
ly

-
in

g 
th

e 
cu

lin
ar

y 
m

ed
ic

in
e 

ap
pr

oa
ch

 
in

 a
n 

un
de

r r
es

ou
rc

ed
 c

om
m

un
ity

 
se

tt
in

g;
 to

 e
va

lu
at

e 
st

ud
en

t p
er

ce
p-

tio
ns

 o
f t

he
 p

ro
gr

am
 v

al
ue

 a
nd

 to
 

as
se

ss
 s

tu
de

nt
 s

el
f-r

at
ed

 le
ar

n-
in

g 
of

 n
ut

rit
io

n 
sc

ie
nc

e,
 n

ut
rit

io
n 

ed
uc

at
io

n,
 a

nd
 s

oc
ia

l d
et

er
m

in
an

ts
 

of
 h

ea
lth

3 
h 

tr
ai

ni
ng

 s
es

si
on

: 2
 h

 fa
rm

er
s 

m
ar

ke
t c

oo
ki

ng
 d

em
on

st
ra

tio
n;

 1
 h

 
op

tio
na

l d
eb

rie
fin

g

Va
nd

er
po

ol
 e

t a
l. 

(2
02

0)
M

ix
ed

 M
et

ho
ds

Cu
lin

ar
y 

In
st

itu
te

 o
f t

he
 C

ar
ol

in
as

 
G

re
en

vi
lle

 T
ec

hn
ic

al
 C

ol
le

ge
M

ed
ic

al
 s

tu
de

nt
s; 

n 
=

 5
; a

tt
ri-

tio
n 
=

 0
%

; 1
st

 a
nd

 2
nd

 y
ea

r
To

 e
va

lu
at

e 
th

e 
fe

as
ib

ili
ty

, e
ffi

ca
cy

, 
an

d 
effi

ci
en

cy
 o

f a
 c

ul
in

ar
y 

m
ed

i-
ci

ne
 c

ou
rs

e 
an

d 
to

 a
ss

es
s 

co
ok

in
g 

kn
ow

le
dg

e,
 a

tt
itu

de
s, 

be
ha

vi
or

s, 
co

nfi
de

nc
e,

 a
nd

 s
el

f-
effi

ca
cy

 p
re

- 
an

d 
po

st
- c

ou
rs

e

2 
w

ee
kl

y 
se

ss
io

ns
 o

f 1
0 

m
od

ul
es

 o
ve

r 
5 

w
ee

ks
.. 

Ea
ch

 m
od

ul
e 

co
ns

is
te

d 
of

: 
3–

4 
h 

in
 c

la
ss

 c
om

po
ne

nt
s 

ta
ug

ht
 

by
 fa

cu
lty

; p
re

- a
nd

 p
os

t-
 m

od
ul

e 
ho

m
ew

or
k 

an
d 

a 
ch

ef
 le

d 
la

b 
po

rt
io

n.
 

he
ld

 a
t t

he
 C

ul
in

ar
y 

In
st

itu
te

 o
f t

he
 

Ca
ro

lin
as

 G
re

en
vi

lle
 T

ec
hn

ic
al

 C
ol

le
ge

;



Page 9 of 24Tan et al. BMC Medical Education          (2022) 22:441 	

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ut

ho
rs

St
ud

y 
D

es
ig

n
Se

tt
in

g
Po

pu
la

tio
n

A
im

(s
) o

f r
es

ea
rc

h
Co

ur
se

 D
es

cr
ip

tio
n

D
’A

da
m

o 
et

 a
l. 

(2
02

1)
M

ix
ed

 M
et

ho
ds

Te
ac

hi
ng

 k
itc

he
n 

at
 th

e 
In

st
itu

te
 fo

r 
In

te
gr

at
iv

e 
H

ea
lth

, a
 c

om
m

un
ity

-
ba

se
d 

no
n-

pr
ofi

t, 
in

 B
al

tim
or

e

M
ed

ic
al

 s
tu

de
nt

s 
at

 U
ni

ve
rs

ity
 

of
 M

ar
yl

an
d 

Sc
ho

ol
 o

f M
ed

ic
in

e 
(U

M
SO

M
); 

n 
=

 1
25

; a
tt

rit
io

n 
=

 4
·8

%
; 

1s
t y

ea
r

To
 re

po
rt

 o
n 

th
e 

im
pl

em
en

ta
tio

n,
 

cu
rr

ic
ul

ar
 c

on
te

nt
, a

nd
 m

ix
ed

 
m

et
ho

ds
 o

ut
co

m
es

 e
va

lu
at

io
n 

fro
m

 
th

e 
fir

st
 c

oh
or

t o
f fi

rs
t-

ye
ar

 m
ed

ic
al

 
st

ud
en

ts
 a

t U
M

SO
M

, w
ho

 re
ce

iv
ed

 
cu

lin
ar

y 
m

ed
ic

in
e 

as
 a

 c
om

po
ne

nt
 

of
 c

or
e 

m
ed

ic
al

 s
tu

de
nt

 c
ur

ric
ul

um

2 
se

ss
io

n 
el

ec
tiv

e 
(6

 h
 to

ta
l) 

in
cl

ud
ed

: 
ev

id
en

ce
-b

as
ed

 n
ut

rit
io

n 
in

st
ru

ct
io

n,
 

gr
ou

p 
co

ok
in

g 
of

 re
ci

pe
s 

ba
se

d 
on

 
th

e 
le

ct
ur

e 
co

nc
ep

ts
; e

at
in

g 
th

e 
pr

e-
pa

re
d 

m
ea

ls
 to

ge
th

er
 a

nd
 d

is
cu

ss
in

g 
th

e 
po

te
nt

ia
l a

pp
lic

at
io

n 
of

 th
e 

tr
ai

n-
in

g 
to

 b
ot

h 
pa

tie
nt

 c
ar

e 
an

d 
th

e 
st

u-
de

nt
s’ 

se
lf-

ca
re

 (1
 h

 le
ct

ur
e 

pr
ov

id
ed

 
by

 U
M

SO
M

 fa
cu

lty
 a

nd
 2

 h
 c

oo
ki

ng
 

se
ss

io
n 

co
ve

re
d 

ba
si

c 
tr

ai
ni

ng
 in

cl
ud

-
in

g 
ki

tc
he

n 
sa

fe
ty

; i
nt

ro
du

ct
io

n 
to

 
ki

tc
he

n 
to

ol
s 

an
d 

kn
ife

 s
ki

lls
 a

nd
 fo

od
 

pr
ep

ar
at

io
n 

le
d 

by
 p

er
so

nn
el

 fr
om

 
th

e 
In

st
itu

te
 fo

r I
nt

eg
ra

tiv
e 

H
ea

lth
, 

an
d 

M
ar

yl
an

d 
U

ni
ve

rs
ity

 o
f I

nt
eg

ra
tiv

e 
H

ea
lth

Ka
ye

 e
t a

l. 
(2

01
8)

Q
ua

lit
at

iv
e

W
ak

e 
Fo

re
st

 S
ch

oo
l o

f M
ed

ic
in

e 
in

 
N

or
th

er
n 

Ca
ro

lin
a,

 a
nd

 lo
ca

l Y
M

C
A

 
co

m
m

un
ity

 k
itc

he
n

M
ed

ic
al

 s
tu

de
nt

s 
at

 W
ak

e 
Fo

re
st

 
Sc

ho
ol

 o
f M

ed
ic

in
e;

 n
 =

 1
6;

 1
st

 y
ea

r
To

 a
ss

es
s 

fe
as

ib
ili

ty
 o

f s
ch

ed
ul

in
g 

an
d 

op
er

at
in

g 
a 

st
ud

en
t l

ed
 li

fe
st

yl
e 

m
ed

ic
in

e 
cu

rr
ic

ul
um

 a
nd

 if
 s

tu
de

nt
s 

w
ou

ld
 p

ar
tic

ip
at

e 
in

 s
uc

h 
a 

pr
og

ra
m

 
(a

cc
ep

ta
bi

lit
y)

Fi
rs

t 3
 m

od
ul

es
 o

ffe
re

d 
to

 e
nt

ire
 

co
ho

rt
, i

nt
eg

ra
te

d 
w

ith
in

 th
e 

m
on

th
-

lo
ng

 o
rie

nt
at

io
n 

po
rt

io
n 

of
 th

e 
pr

og
ra

m
. M

od
ul

es
 4

–1
1 

de
liv

er
ed

 to
 

a 
co

ho
rt

 o
f 1

6 
st

ud
en

ts
 (2

5·
5 

h 
to

ta
l).

 
Tr

ai
ni

ng
 in

cl
ud

ed
: h

an
ds

-o
n 

co
m

po
-

ne
nt

s 
ex

pl
or

in
g 

gr
oc

er
y 

sh
op

pi
ng

 o
n 

a 
bu

dg
et

; n
ut

rit
io

na
l r

eq
ui

re
m

en
ts

 to
 

"b
ui

ld
 a

 h
ea

lth
y 

pl
at

e;
” m

ea
l p

la
nn

in
g 

an
d 

pa
tie

nt
 m

ot
iv

at
io

n,
 P

ro
gr

am
 w

as
 

in
 p

ar
tn

er
sh

ip
 w

ith
 th

e 
lo

ca
l Y

M
C

A
 

an
d 

de
liv

er
ed

 b
y 

m
ed

ic
al

 s
tu

de
nt

s 
w

ith
 a

 "b
ac

kg
ro

un
d 

of
 o

be
si

ty
 tr

ea
t-

m
en

t"
 a

nd
 a

 fa
cu

lty
 m

em
be

r

Fl
yn

n 
et

 a
l. 

(2
01

9)
Ca

se
 S

tu
dy

St
ud

en
t l

ou
ng

e 
at

 W
ar

re
n 

A
lp

er
t 

M
ed

ic
al

 S
ch

oo
l, 

Pr
ov

id
en

ce
, R

I
M

ed
ic

al
 s

tu
de

nt
s; 

1s
t y

ea
r n

 =
 3

9 
an

d 
2n

d 
ye

ar
 n

 =
 5

, a
t W

ar
re

n 
A

lp
er

t 
M

ed
ic

al
 S

ch
oo

l; 
A

tt
rit

io
n 

N
R

To
 d

et
er

m
in

e 
if 

a 
4-

w
ee

k 
co

ok
in

g 
pr

og
ra

m
 o

f p
la

nt
-b

as
ed

, o
liv

e 
oi

l 
re

ci
pe

s 
w

ou
ld

 im
pr

ov
e 

1)
 d

ie
t a

nd
 

ea
tin

g 
be

ha
vi

or
 in

 m
ed

ic
al

 s
tu

de
nt

s 
an

d 
2)

 p
ra

ct
ic

al
 n

ut
rit

io
n 

kn
ow

le
dg

e

4,
 3

0 
m

in
, e

le
ct

iv
e 

se
ss

io
ns

 (2
 h

 to
ta

l);
 

15
 m

in
 o

f r
ec

ip
e 

de
m

on
st

ra
tio

n 
an

d 
pr

ep
ar

at
io

n 
an

d 
15

 m
in

 o
f p

re
se

nt
a-

tio
n 

of
 n

ut
rit

io
n 

to
pi

c 
w

hi
le

 fo
od

 ta
st

-
in

g;
 s

tu
de

nt
s 

en
co

ur
ag

ed
 to

 c
oo

k 
at

 
ho

m
e 

3 
di

nn
er

s/
w

ee
k 

th
at

 fo
llo

w
ed

 
si

m
ila

r r
ec

ip
es

; f
ac

ili
ta

to
r r

ol
es

 N
R



Page 10 of 24Tan et al. BMC Medical Education          (2022) 22:441 

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ut

ho
rs

St
ud

y 
D

es
ig

n
Se

tt
in

g
Po

pu
la

tio
n

A
im

(s
) o

f r
es

ea
rc

h
Co

ur
se

 D
es

cr
ip

tio
n

Ku
m

ra
 e

t a
l. 

(2
02

1)
Ca

se
 S

tu
dy

Co
m

m
un

ity
 c

hu
rc

h 
ne

ar
 p

rim
ar

y 
ca

re
 m

ed
ic

al
 h

om
e,

 E
as

t B
al

tim
or

e
M

ed
ic

al
 s

ta
ff 

(m
ed

ic
al

 a
ss

is
ta

nt
s, 

offi
ce

 a
ss

is
ta

nt
s, 

nu
rs

es
, a

nd
 p

hy
si

-
ci

an
s)

 a
nd

 m
ed

ic
al

 s
tu

de
nt

s; 
n 
=

 3
4;

 
at

tr
iti

on
 =

 1
4·

7%
; (

16
 m

ed
ic

al
 s

up
-

po
rt

 s
ta

ff 
an

d 
12

, 1
st

 a
nd

 2
nd

 y
ea

r 
m

ed
ic

al
 s

tu
de

nt
s, 

an
d 

1 
ph

ys
ic

ia
n)

To
 d

et
er

m
in

e 
if 

a 
cu

lin
ar

y 
m

ed
ic

in
e 

cu
rr

ic
ul

um
 d

el
iv

er
ed

 to
 a

 m
ul

tid
is

ci
-

pl
in

ar
y 

te
am

 o
f p

rim
ar

y 
ca

re
 m

ed
i-

ca
l s

ta
ff 

an
d 

m
ed

ic
al

 s
tu

de
nt

s 
in

 a
 

co
m

m
un

ity
 s

et
tin

g 
w

ou
ld

 im
pr

ov
e 

se
lf-

re
po

rt
ed

 e
ffi

ca
cy

 in
 n

ut
rit

io
na

l 
co

un
se

lin
g 

an
d 

if 
effi

ca
cy

 d
iff

er
ed

 
be

tw
ee

n 
pa

rt
ic

ip
an

t r
ol

es

4 
h 

in
te

ra
ct

iv
e 

w
or

ks
ho

p 
de

liv
er

ed
 to

 
m

ed
ic

al
 s

ta
ff 

an
d 

m
ed

ic
al

 s
tu

de
nt

s 
w

ith
in

 th
e 

ne
ig

hb
or

ho
od

 o
f a

 p
rim

ar
y 

ca
re

 m
ed

ic
al

 h
om

e;
 W

or
ks

ho
p 

in
cl

ud
ed

 p
re

se
nt

at
io

n 
on

 th
e 

pr
in

ci
-

pl
es

 o
f c

ul
in

ar
y 

m
ed

ic
in

e,
 m

ot
iv

a-
tio

na
l i

nt
er

vi
ew

in
g,

 n
ut

rit
io

n 
ed

uc
a-

tio
n 

an
d 

co
un

se
lin

g.
 S

pe
ci

fic
al

ly
, t

he
 4

 
pr

in
ci

pl
es

 o
f m

ot
iv

at
io

na
l i

nt
er

vi
ew

-
in

g,
 e

ng
ag

in
g,

 fo
cu

si
ng

, e
vo

ki
ng

, a
nd

 
pl

an
ni

ng
, w

er
e 

de
sc

rib
ed

, f
ol

lo
w

ed
 

by
 a

 tr
ip

 to
 th

e 
lo

ca
l f

oo
d 

sh
op

s 
an

d 
th

en
 fo

od
 p

re
pa

ra
tio

n 
of

 4
 re

ci
pe

s 
w

hi
le

 n
ut

rit
io

n 
to

pi
cs

 w
er

e 
re

in
fo

rc
ed

; 
ea

ch
 w

or
ks

ho
p 

w
as

 le
d 

by
 a

 p
hy

si
ci

an
 

an
d 

re
gi

st
er

ed
 d

ie
tic

ia
n

M
us

ic
k 

et
 a

l. 
(2

02
0)

Ca
se

 S
tu

dy
Vi

rg
in

ia
 T

ec
h 

Ca
ril

io
n 

Sc
ho

ol
 o

f 
M

ed
ic

in
e 

an
d 

cu
lin

ar
y 

sc
ho

ol
 te

ac
h-

in
g 

ki
tc

he
n

St
ud

en
ts

 fr
om

 m
ed

ic
in

e,
 n

ur
si

ng
, 

an
d 

ph
ys

ic
ia

n 
as

si
st

an
t p

ro
gr

am
s; 

n 
=

 2
48

 (m
ed

ic
al

 =
 8

4;
 n

ur
si

ng
 =

 8
0;

 
ph

ys
ic

ia
n 

as
si

st
an

t =
 8

4)
; a

tt
rit

io
n 

N
R;

 y
ea

r o
f p

ro
gr

am
 N

R

1)
 T

o 
de

liv
er

 In
te

rp
ro

fe
ss

io
na

l 
ed

uc
at

io
n 

co
re

 c
om

pe
te

nc
ie

s 
in

 a
n 

ap
pl

ie
d 

m
an

ne
r v

ia
 c

ul
in

ar
y 

tr
ai

ni
ng

 
an

d 
2)

 to
 d

el
iv

er
 b

as
ic

 c
on

ce
pt

s 
of

 
nu

tr
iti

on
 to

 p
re

-c
lin

ic
al

 s
tu

de
nt

s 
an

d 
3)

 to
 e

qu
ip

 le
ar

ne
rs

 to
 a

pp
ly

 
cu

lin
ar

y 
m

ed
ic

in
e 

sk
ill

s 
in

 a
dd

re
ss

-
in

g 
th

e 
di

ffi
cu

lti
es

 in
he

re
nt

 in
 te

lli
ng

 
pa

tie
nt

s 
to

 “e
at

 a
nd

 c
oo

k 
he

al
th

y”

9,
 3

 h
 c

ou
rs

e 
se

ss
io

ns
 (2

7 
h 

to
ta

l).
 

N
ew

 c
ul

in
ar

y 
m

ed
ic

in
e 

tr
ac

k 
fe

at
ur

ed
 

th
re

e 
co

m
po

ne
nt

s: 
1)

 d
el

iv
er

y 
of

 c
or

e 
co

nt
en

t p
er

ta
in

in
g 

to
 c

lin
ic

al
 n

ut
ri-

tio
n-

 in
cl

ud
ed

 d
id

ac
tic

 p
re

se
nt

at
io

ns
, 

sm
al

l g
ro

up
 le

ar
ni

ng
 s

es
si

on
s, 

si
m

u-
la

tio
n-

ba
se

d 
ex

pe
rie

nc
es

, p
an

el
 p

re
s-

en
ta

tio
ns

, a
nd

 a
 c

as
e-

ba
se

d 
le

ar
ni

ng
 

ac
tiv

ity
 w

he
re

by
 s

tu
de

nt
 te

am
s 

w
or

ke
d 

th
ro

ug
h 

pa
tie

nt
 s

ce
na

rio
s 

fe
at

ur
in

g 
nu

tr
iti

on
 a

s 
a 

pr
om

in
en

t 
cl

in
ic

al
 is

su
e;

 2
) t

ea
m

-b
as

ed
 m

ea
l 

pr
ep

ar
at

io
n 

an
d 

se
rv

ic
e—

tw
o 

m
ea

l 
pr

ep
ar

at
io

n 
la

b 
se

ss
io

ns
 in

cl
ud

in
g 

pr
ep

ar
at

io
n 

of
 a

 c
ol

le
ct

io
n 

of
 h

ea
lth

y 
re

ci
pe

s 
an

d 
3)

 c
om

m
un

ity
 o

ut
re

ac
h 

w
he

re
 p

ar
tic

ip
an

ts
 ta

ug
ht

 n
ut

rit
io

n 
co

nc
ep

ts
 to

 c
hi

ld
re

n 
in

 v
ar

io
us

 a
ge

 
gr

ou
ps

 a
t 7

–8
 d

iff
er

en
t l

oc
at

io
ns

 
ac

ro
ss

 th
e 

ci
ty

. S
es

si
on

s 
ta

ug
ht

 b
y 

an
 

in
te

rd
is

ci
pl

in
ar

y 
te

am
 o

f a
 p

hy
si

-
ci

an
, n

ur
si

ng
, p

hy
si

ci
an

 a
ss

is
ta

nt
 a

nd
 

he
al

th
 p

sy
ch

ol
og

y 
fa

cu
lty

. 3
 c

ul
in

ar
y 

sc
ho

ol
 c

he
fs

 g
ui

de
d 

st
ud

en
ts

 th
ro

ug
h 

th
e 

m
ea

l p
re

pa
ra

tio
n 

an
d 

se
rv

ic
e 

pr
oc

es
se

s

n 
Sa

m
pl

e 
po

pu
la

tio
n,

 N
R 

N
ot

 re
po

rt
ed

, C
H

O
P 

Co
ok

in
g 

Th
ro

ug
h 

H
ea

lth
 O

pt
im

is
at

io
n,

 P
BL

 P
ee

r-
ba

se
d 

le
ar

ni
ng



Page 11 of 24Tan et al. BMC Medical Education          (2022) 22:441 	

Ta
bl

e 
2 

St
ud

y 
Su

m
m

ar
ie

s

A
ut

ho
rs

O
ut

co
m

e 
m

ea
su

re
s

N
ot

ab
le

 F
in

di
ng

s

M
on

le
zu

n 
et

 a
l. 

(2
01

5)
Q

ua
nt

ita
tiv

e:
 S

tu
de

nt
 d

ie
t a

nd
 a

tt
itu

de
s 

an
d 

co
m

pe
te

nc
ie

s 
co

un
se

lin
g 

pa
tie

nt
s 

on
 

nu
tr

iti
on

 w
er

e 
co

m
pa

re
d 

us
in

g 
co

nd
iti

on
al

 m
ul

tiv
ar

ia
te

 lo
gi

st
ic

 re
gr

es
si

on
, a

s 
w

el
l 

as
 p

ro
pe

ns
ity

 s
co

re
-w

ei
gh

te
d,

 a
nd

 lo
ng

itu
di

na
l p

an
el

 a
na

ly
se

s 
us

in
g 

4 
se

ts
 o

f t
he

 
sa

m
e 

59
 q

ue
st

io
n 

su
rv

ey

A
ft

er
 fu

lly
 a

dj
us

te
d 

co
nd

iti
on

al
 m

ul
tiv

ar
ia

te
 lo

gi
st

ic
 re

gr
es

si
on

, T
ul

an
e 

U
ni

ve
rs

ity
’s 

C
H

O
P 

si
gn

ifi
ca

nt
ly

 in
cr

ea
se

d 
th

e 
po

ol
ed

 o
dd

s 
of

 to
ta

l p
ro

fic
ie

nc
y 

in
 o

ve
ra

ll 
co

m
pe

-
te

nc
ie

s 
by

 7
2%

 w
he

n 
co

m
pa

re
d 

to
 tr

ad
iti

on
al

 c
lin

ic
al

 e
du

ca
tio

n 
(O

R 
=

 1
·7

2,
 9

5%
 C

I: 
1·

54
–1
·9

2,
 p

 <
 0
·0

01
)

D
re

ib
el

bi
s 

& 
G

eo
rg

e 
(2

01
7)

Q
ua

lit
at

iv
e:

 O
bs

er
va

tio
ns

 b
y 

re
se

ar
ch

er
s 

ev
al

ua
tin

g 
th

e 
in

te
ra

ct
io

ns
 a

nd
 e

xp
er

i-
en

ce
s 

of
 s

tu
de

nt
s 

an
d 

el
de

rs
, p

os
t-

in
te

rv
en

tio
n 

w
rit

te
n 

se
lf-

re
fle

ct
io

ns
 b

y 
st

ud
en

ts
 

an
d 

el
de

rs
 p

ar
tic

ip
at

in
g 

in
 th

e 
co

ur
se

Pa
rt

ic
ip

an
ts

 s
ha

re
d 

th
e 

pe
rc

ep
tio

n 
th

at
 e

ld
er

s 
ha

d 
be

en
 a

bl
e 

to
 s

uc
ce

ss
fu

lly
 im

pa
rt

 
th

ei
r l

iv
ed

 e
xp

er
ie

nc
e 

an
d 

de
ve

lo
pe

d 
an

 u
nd

er
st

an
di

ng
 o

f t
he

 lo
gi

st
ic

al
 a

nd
 e

co
-

no
m

ic
 c

ha
lle

ng
es

 p
at

ie
nt

s 
fa

ce
 w

hi
le

 m
ak

in
g 

nu
tr

iti
on

al
 c

ho
ic

es

Ja
ro

ud
i e

t a
l. 

(2
01

8)
Q

ua
nt

ita
tiv

e:
 P

re
- a

nd
 p

os
t-

co
ur

se
 L

ik
er

t-
sc

al
e 

su
rv

ey
s 

of
 c

ul
in

ar
y 

sk
ill

, k
no

w
l-

ed
ge

 o
f i

ng
re

di
en

ts
, k

no
w

le
dg

e 
of

 c
oo

ki
ng

 te
ch

ni
qu

es
 a

nd
 a

bi
lit

y 
to

 u
se

 k
itc

he
n 

su
pp

lie
s. 

A
na

ly
se

d 
us

in
g 

M
an

n–
W

hi
tn

ey
 U

 te
st

. A
 s

ec
on

d 
pr

e-
 a

nd
 p

os
t-

 c
ou

rs
e 

Li
ke

rt
 s

ca
le

 s
ur

ve
y 

an
d 

op
en

-e
nd

ed
 q

ue
st

io
ns

 to
 a

ss
es

s 
nu

tr
iti

on
 k

no
w

le
dg

e 
an

d 
co

nfi
de

nc
e,

 c
oo

ki
ng

 h
ab

its
, a

nd
 fa

ct
or

s 
th

at
 c

on
tr

ib
ut

e 
to

 s
uc

ce
ss

 o
f p

hy
si

ci
an

 in
 

pr
om

ot
in

g 
lif

es
ty

le
 c

ha
ng

es
. A

na
ly

se
d 

us
in

g 
M

an
n–

W
hi

tn
ey

 U
 te

st
Q

ua
lit

at
iv

e:
 A

 s
et

 o
f 3

 o
pe

n-
en

de
d 

qu
es

tio
ns

 w
er

e 
as

ke
d 

in
 th

e 
po

st
-c

ou
rs

e 
su

rv
ey

 
ab

ou
t p

ar
tic

ip
an

t e
xp

er
ie

nc
e

A
 s

ig
ni

fic
an

t i
nc

re
as

e 
in

 s
tu

de
nt

s’ 
co

nfi
de

nc
e 

in
 o

ve
ra

ll 
cu

lin
ar

y 
sk

ill
 le

ve
l, 

kn
ow

le
dg

e 
of

 in
gr

ed
ie

nt
s, 

kn
ow

le
dg

e 
of

 c
oo

ki
ng

 te
ch

ni
qu

es
, a

nd
 a

bi
lit

y 
to

 u
se

 k
itc

he
n 

su
p-

pl
ie

s 
(P

 =
 0
·0

02
, 0
·0

02
, 0
·0

00
4,

 a
nd

 0
·0

03
, r

es
pe

ct
iv

el
y)

. N
in

e 
pa

rt
ic

ip
an

ts
 re

po
rt

ed
 

im
pr

ov
em

en
t i

n 
th

ei
r k

ni
fe

 s
ki

lls
 a

nd
 e

ig
ht

 s
tu

de
nt

s 
re

po
rt

ed
 a

n 
im

pr
ov

em
en

t i
n 

th
ei

r k
no

w
le

dg
e 

of
 d

ie
ta

ry
 re

st
ric

tio
ns

M
on

le
zu

n 
et

 a
l. 

(2
01

8)
Q

ua
nt

ita
tiv

e:
 P

ro
pe

ns
ity

 s
co

re
-a

dj
us

te
d 

m
ul

til
ev

el
 m

ix
ed

 e
ffe

ct
s 

m
ul

tiv
ar

ia
bl

e 
re

gr
es

si
on

 s
ho

w
in

g 
m

ed
ic

al
 s

tu
de

nt
s’ 

im
pr

ov
ed

 c
om

pe
te

nc
ie

s 
ac

ro
ss

 2
5 

to
pi

cs
: A

ll 
re

su
lts

 a
re

 re
po

rt
ed

 a
s 

fu
lly

 a
dj

us
te

d 
O

dd
s-

Ra
tio

s. 
A

na
ly

se
d 

us
in

g 
tw

o-
ta

ile
d 

P 
va

lu
e

Re
po

rt
 o

f m
ul

ti-
si

te
 C

H
O

P 
tr

ia
l s

ho
w

s 
hi

gh
es

t p
ow

er
 s

tu
dy

 o
n 

cu
lin

ar
y 

m
ed

ic
in

e 
pr

og
ra

m
 e

ffi
ca

cy
 c

ur
re

nt
ly

, w
ith

 4
02

6 
co

m
pl

et
ed

 s
ur

ve
ys

 a
cr

os
s 

m
or

e 
th

an
 4

5 
m

ed
i-

ca
l s

ch
oo

ls
 in

di
ca

tin
g 

go
od

 g
en

er
al

is
ab

ili
ty

. S
ig

ni
fic

an
t i

m
pr

ov
em

en
ts

 w
er

e 
se

en
 

fo
r p

ar
tic

ip
an

ts
 in

 a
ll 

as
pe

ct
s 

of
 n

ut
rit

io
na

l c
ou

ns
el

in
g 

co
m

pe
te

nc
y 

an
d 

at
tit

ud
es

 
to

w
ar

ds
 p

os
iti

ve
 im

pa
ct

 o
f n

ut
rit

io
na

l c
ou

ns
el

in
g 

in
 c

lin
ic

al
 p

ra
ct

ic
e

H
au

se
r e

t a
l. 

(2
01

9)
Q

ua
lit

at
iv

e:
 P

re
- a

nd
 p

os
t-

co
ur

se
 s

ur
ve

ys
 e

va
lu

at
in

g 
at

tit
ud

es
, k

no
w

le
dg

e 
an

d 
be

ha
vi

ou
rs

 a
bo

ut
 h

ea
lth

y 
co

ok
in

g,
 e

at
in

g,
 m

ot
iv

at
io

na
l i

nt
er

vi
ew

in
g 

of
 p

at
ie

nt
s 

fo
cu

si
ng

 o
n 

m
ak

in
g 

di
et

ar
y 

be
ha

vi
ou

r c
ha

ng
es

, a
nd

 g
en

er
al

 c
ou

rs
e 

fe
ed

ba
ck

. D
at

a 
an

d 
an

al
ys

is
 n

ot
 re

po
rt

ed

Su
rv

ey
 d

at
a 

an
d 

an
al

ys
is

 w
er

e 
no

t p
re

se
nt

ed
 in

 a
rt

ic
le

. A
ut

ho
rs

 s
ug

ge
st

 th
at

 p
re

-
lim

in
ar

y 
fin

di
ng

s 
in

di
ca

te
 p

ra
ct

ic
al

 in
st

ru
ct

io
n 

of
 n

ut
rit

io
na

l e
du

ca
tio

n 
is

 s
up

er
io

r t
o 

tr
ad

iti
on

al
 m

et
ho

ds
 fo

r t
ea

ch
in

g 
nu

tr
iti

on
al

 c
ou

ns
el

in
g

La
w

re
nc

e 
et

 a
l. 

(2
01

9)
Q

ua
nt

ita
tiv

e:
 P

re
- a

nd
 p

os
t-

co
ur

se
 s

ur
ve

ys
 in

cl
ud

in
g 

te
am

 p
er

fo
rm

an
ce

 s
ca

le
 

(T
PS

) (
ev

al
ua

tin
g 

qu
al

ity
 o

f t
ea

m
 in

te
ra

ct
io

ns
) a

nd
 6

-p
oi

nt
 L

ik
er

t s
ca

le
 to

 ra
te

 
fre

qu
en

cy
 o

f p
ar

tic
ip

an
ts

 e
ng

ag
em

en
t i

n 
ea

ch
 te

am
-b

ui
ld

in
g 

pr
oc

es
s. 

A
na

ly
se

d 
us

in
g 

pa
ire

d 
t t

es
t

D
es

pi
te

 h
ig

h 
pr

e-
co

ur
se

 T
PS

 s
co

re
s, 

po
st

-c
ou

rs
e 

TP
S 

sc
or

es
 fo

r t
he

 e
nt

ire
 g

ro
up

, 
m

ed
ic

al
 s

tu
de

nt
s 

an
d 

re
si

de
nt

s, 
an

d 
nu

tr
iti

on
 s

tu
de

nt
s 

w
er

e 
si

gn
ifi

ca
nt

ly
 h

ig
he

r 
(t 
=

 -4
·7

9,
 P

 <
 0
·0

01
; t

 =
 -4
·1

5,
 P

 =
 0
·0

01
; a

nd
 t 
=

 -2
·7

1,
 P

 =
 0
·0

2,
 re

sp
ec

tiv
el

y)

Pa
ng

 e
t a

l. 
(2

01
9)

Q
ua

nt
ita

tiv
e:

 P
re

- a
nd

 p
os

t-
 s

ur
ve

y 
as

se
ss

in
g 

st
ud

en
ts

’ k
no

w
le

dg
e 

in
 n

ut
rit

io
n,

 
ab

ili
ty

 to
 id

en
tif

y 
va

rio
us

 fo
od

s 
by

 v
is

ua
l i

ns
pe

ct
io

n,
 a

nd
 c

on
fid

en
ce

 in
 c

oo
ki

ng
 a

nd
 

nu
tr

iti
on

al
 c

ou
ns

el
in

g
Q

ua
lit

at
iv

e:
 A

dd
iti

on
al

ly
, s

tu
de

nt
s 

pr
ov

id
ed

 c
ou

rs
e 

fe
ed

ba
ck

 o
n 

w
ay

s 
to

 im
pr

ov
e 

th
e 

co
ur

se
 a

nd
 ra

te
d 

ov
er

al
l s

at
is

fa
ct

io
n 

w
ith

 th
e 

cl
as

s. 
W

ilc
ox

on
 S

ig
ne

d 
Ra

nk
 te

st
 

us
ed

 to
 a

na
ly

se
 s

ur
ve

y 
re

su
lts

A
m

on
g 

th
e 

th
re

e 
co

ho
rt

s, 
al

l s
tu

de
nt

s 
se

lf-
pe

rc
ei

ve
d 

nu
tr

iti
on

 k
no

w
le

dg
e 

an
d 

co
nfi

de
nc

e 
sc

or
es

 in
cr

ea
se

d 
si

gn
ifi

ca
nt

ly
. S

tu
de

nt
s 

se
lf-

pe
rc

ei
ve

d 
fo

od
 id

en
tifi

ca
tio

n 
sc

or
es

 in
cr

ea
se

d 
si

gn
ifi

ca
nt

ly
 in

 2
01

7 
an

d 
20

18
 o

nl
y.

 S
tu

de
nt

s 
ra

te
d 

ov
er

al
l c

ou
rs

e 
sa

tis
fa

ct
io

n 
at

 4
·8

7/
5,

 5
/5

 a
nd

 5
/5

 fo
r 2

01
6,

 2
01

7 
an

d 
20

18
 in

ta
ke

s, 
re

sp
ec

tiv
el

y

Ri
ng

 e
t a

l. 
(2

01
9)

Q
ua

nt
ita

tiv
e:

 P
re

- a
nd

 p
os

t-
co

ur
se

 s
ur

ve
y 

on
 s

el
f-p

er
ce

iv
ed

 c
om

pe
te

nc
y 

in
 n

ut
ri-

tio
na

l c
ou

ns
el

in
g 

us
in

g 
Co

nn
er

 a
nd

 c
ol

le
ag

ue
s, 

Pe
rc

ei
ve

d 
Co

m
pe

te
nc

y 
in

 O
be

si
ty

 
Co

un
se

lin
g 

Sc
al

e 
(P

CO
C

), 
at

tit
ud

es
 to

w
ar

d 
nu

tr
iti

on
 in

 p
at

ie
nt

 c
ar

e 
us

in
g 

N
ut

rit
io

n 
in

 P
at

ie
nt

 C
ar

e 
Su

rv
ey

 (N
IP

S)
, c

oo
ki

ng
 c

on
fid

en
ce

 u
si

ng
 "T

he
 C

oo
ki

ng
 w

ith
 th

e 
C

he
f 

Ev
al

ua
tio

n 
In

st
ru

m
en

t"
 (C

oh
or

t 1
), 

an
d 

Co
ok

in
g 

an
d 

Fo
od

 S
ki

lls
 M

ea
su

re
 (C

oh
or

t 1
), 

an
d 

pe
rs

on
al

 d
ie

ta
ry

 h
ab

its
 u

si
ng

 P
rim

eS
cr

ee
n 

D
ie

ta
ry

 S
cr

ee
ni

ng
 T

oo
l. 

Po
st

-c
ou

rs
e 

on
ly

, s
ur

ve
y 

on
 li

ke
lih

oo
d 

of
 c

ou
rs

e 
re

co
m

m
en

da
tio

n.
 A

na
ly

se
d 

us
in

g 
A

N
O

VA
 a

nd
 

Bo
nf

er
ro

ni
 c

or
re

ct
io

ns
, c

al
cu

la
tio

ns
 o

f m
ea

n,
 s

ta
nd

ar
d 

de
vi

at
io

n,
 c

on
fid

en
ce

 in
te

r-
va

l a
nd

 P
-v

al
ue

 o
f c

ha
ng

es
 o

ve
r t

im
e

Q
ua

lit
at

iv
e:

 O
pe

n 
en

de
d 

qu
es

tio
ns

 w
ith

 p
ro

m
pt

s

A
cr

os
s 

tw
o 

pi
lo

t c
oh

or
ts

, r
et

en
tio

n 
ra

te
s 

an
d 

at
te

nd
an

ce
 ra

te
s 

w
er

e 
m

or
e 

th
an

 8
9%

 
an

d 
96

%
 re

sp
ec

tiv
el

y,
 w

ith
 m

ea
n 

re
co

m
m

en
da

tio
n 

sc
or

es
 o

f 6
·2

5 
an

d 
6·

67
 o

ut
 o

f 
7,

 in
di

ca
tin

g 
go

od
 fe

as
ib

ili
ty

 a
nd

 a
cc

ep
ta

bi
lit

y.
 N

ot
ab

le
 m

et
ho

do
lo

gi
es

 in
cl

ud
e 

us
e 

of
 p

ee
r-

re
vi

ew
ed

 c
om

pe
te

nc
y 

sc
al

es
 fo

r p
ar

tic
ip

an
ts

 s
el

f-
ev

al
ua

tio
ns

. S
ig

ni
fi-

ca
nt

 im
pr

ov
em

en
ts

 in
 s

tu
de

nt
s’ 

co
un

se
lin

g 
co

m
pe

te
nc

ie
s 

in
 n

ut
rit

io
n 

an
d 

ob
es

ity
 

re
po

rt
ed

. N
o 

si
gn

ifi
ca

nt
 o

r m
ix

ed
 re

su
lts

 re
po

rt
ed

 fo
r a

tt
itu

de
s 

to
 n

ut
rit

io
n 

co
un

-
se

lin
g,

 c
ul

in
ar

y 
te

ch
ni

qu
es

 a
nd

 p
er

so
na

l d
ie

ta
ry

 h
ab

its



Page 12 of 24Tan et al. BMC Medical Education          (2022) 22:441 

Ta
bl

e 
2 

(c
on

tin
ue

d)

A
ut

ho
rs

O
ut

co
m

e 
m

ea
su

re
s

N
ot

ab
le

 F
in

di
ng

s

H
en

nr
ik

us
 e

t a
l. 

(2
02

0)
Q

ua
lit

at
iv

e:
 P

os
t-

co
ur

se
 e

va
lu

at
io

n 
of

 s
tr

en
gt

hs
 a

nd
 w

ea
kn

es
se

s 
of

 in
di

vi
du

al
 

cl
as

se
s 

an
d 

th
e 

co
ur

se
, u

si
ng

 o
pe

n-
en

de
d,

 fr
ee

 te
xt

, v
ol

un
ta

ry
 re

sp
on

se
s. 

Th
em

at
ic

 
an

al
ys

is
 o

f q
ua

lit
at

iv
e 

da
ta

 u
si

ng
 g

ro
un

de
d 

th
eo

ry
: d

at
a 

m
an

ag
ed

 u
si

ng
 A

TL
A

S.
ti 

8.
0 

so
ft

w
ar

e

Q
ua

lit
at

iv
e 

re
su

lts
 d

es
cr

ib
ed

 th
re

e 
m

aj
or

 th
em

es
: i

nc
re

as
ed

 re
le

va
nc

e 
of

 b
as

ic
 s

ci
-

en
ce

 to
 re

al
 li

fe
, i

nc
re

as
ed

 e
m

pa
th

y 
to

w
ar

ds
 c

om
pl

yi
ng

 w
ith

 d
ie

ta
ry

 re
st

ric
tio

ns
, a

nd
 

in
cr

ea
se

d 
st

ud
en

t g
ro

up
 c

oh
es

iv
en

es
s

Pa
tn

ai
k 

et
 a

l. 
(2

02
0)

Q
ua

nt
ita

tiv
e:

 V
al

id
at

ed
 L

ik
er

t s
ca

le
-b

as
ed

, v
ol

un
ta

ry
 s

ur
ve

y,
 a

ss
es

si
ng

 c
om

pe
te

nc
y 

of
 m

ed
ic

al
 s

tu
de

nt
s 

in
 2

5 
nu

tr
iti

on
 to

pi
cs

, t
he

ir 
ow

n 
di

et
ar

y 
co

ns
um

pt
io

n 
ha

bi
ts

 
(in

cl
ud

in
g 

fo
od

 g
ro

up
s, 

di
et

s 
an

d 
a 

va
lid

at
ed

 M
ed

-d
ie

t s
co

re
), 

an
d 

be
lie

fs
 re

ga
rd

in
g 

va
lu

e 
of

 n
ut

rit
io

n 
co

un
se

lin
g.

 A
na

ly
se

d 
us

in
g 

pr
op

en
si

ty
 s

co
re

–w
ei

gh
te

d 
lo

gi
st

ic
 

re
gr

es
si

on
 m

od
el

s 
w

ith
 re

po
rt

ed
 o

dd
s 

ra
tio

s 
an

d 
tw

o-
ta

ile
d 

p-
va

lu
es

W
ith

in
 th

e 
m

ul
ti-

si
te

 tr
ia

l u
si

ng
 C

H
O

P, 
U

ni
ve

rs
ity

 o
f T

ex
as

 H
ea

lth
 S

ci
en

ce
s 

Ce
nt

er
 s

tu
-

de
nt

s 
w

er
e 

si
gn

ifi
ca

nt
ly

 m
or

e 
lik

el
y 

to
 s

tr
on

gl
y 

ag
re

e 
nu

tr
iti

on
 a

ss
es

sm
en

t s
ho

ul
d 

be
 

ro
ut

in
e 

cl
in

ic
al

 p
ra

ct
ic

e 
an

d 
th

at
 p

ro
vi

de
rs

 c
an

 im
pr

ov
e 

pa
tie

nt
s’ 

he
al

th
 w

ith
 n

ut
rit

io
n 

ed
uc

at
io

n 
bu

t d
is

pl
ay

ed
 n

on
-s

ig
ni

fic
an

t r
es

ul
ts

 in
 1

2 
of

 th
e 

25
 n

ut
rit

io
n 

co
m

pe
te

nc
y 

to
pi

cs

Ra
za

vi
 e

t a
l. 

(2
02

0)
Q

ua
nt

ita
tiv

e:
 V

al
id

at
ed

 L
ik

er
t s

ca
le

-b
as

ed
, v

ol
un

ta
ry

 s
ur

ve
y 

as
se

ss
in

g 
th

e 
co

m
pe

-
te

nc
y 

of
 m

ed
ic

al
 s

tu
de

nt
s 

in
 2

5 
nu

tr
iti

on
 to

pi
cs

, s
tu

de
nt

s’ 
di

et
ar

y 
co

ns
um

pt
io

n 
ha

b-
its

 (i
nc

lu
di

ng
 fo

od
 g

ro
up

s, 
di

et
s 

an
d 

a 
va

lid
at

ed
 M

ed
-d

ie
t s

co
re

), 
an

d 
be

lie
fs

 re
ga

rd
-

in
g 

th
e 

va
lu

e 
of

 n
ut

rit
io

n 
co

un
se

lin
g.

 A
na

ly
se

d 
us

in
g 

pr
op

en
si

ty
 s

co
re

–w
ei

gh
te

d 
lo

gi
st

ic
 re

gr
es

si
on

 m
od

el
s 

w
ith

 re
po

rt
ed

 o
dd

s 
ra

tio
s 

an
d 

tw
o-

ta
ile

d 
p-

va
lu

es

C
H

O
P 

pa
rt

ic
ip

an
ts

 w
er

e 
at

 le
as

t t
w

ic
e 

as
 li

ke
ly

 to
 a

dh
er

e 
to

 M
ed

-d
ie

t g
ui

de
lin

es
 

in
vo

lv
in

g 
m

on
ou

ns
at

ur
at

ed
 fa

ts
 (P

 =
 0
·0

09
), 

fru
it 

(P
 =

 0
·0

19
), 

ve
ge

ta
bl

es
 (P

 <
 0
·0

01
) 

an
d 

le
gu

m
es

 (P
 <

 0
·0

01
), 

an
d 

si
x 

tim
es

 a
s 

lik
el

y 
to

 m
as

te
r M

ed
ite

rr
an

ea
n 

di
et

 p
rin

ci
-

pl
es

 c
om

pe
te

nc
y

Ro
th

m
an

 e
t a

l. 
(2

02
0)

Q
ua

nt
ita

tiv
e:

 P
re

- a
nd

 p
os

t-
co

ur
se

 s
ur

ve
ys

 o
f s

tu
de

nt
s’ 

se
lf-

pe
rc

ei
ve

d 
nu

tr
iti

on
 

kn
ow

le
dg

e,
 c

on
fid

en
ce

 in
 c

ou
ns

el
in

g 
pa

tie
nt

s 
in

 m
an

ag
em

en
t o

f d
ie

t-
as

so
ci

at
ed

 
di

se
as

e,
 a

nd
 p

er
so

na
l d

ie
ta

ry
/f

oo
d 

ch
oi

ce
s. 

A
na

ly
se

d 
us

in
g 

ca
lc

ul
at

io
ns

 o
f m

ea
ns

, 
st

an
da

rd
 d

ev
ia

tio
ns

 a
nd

 tw
o-

ta
ile

d 
pa

ire
d 

t-
te

st
s

Q
ua

lit
at

iv
e:

 O
pe

n-
en

de
d 

qu
es

tio
ns

 fo
r f

ee
db

ac
k 

ab
ou

t t
he

 c
ou

rs
e

Th
e 

cu
lin

ar
y 

m
ed

ic
in

e 
co

ur
se

 fo
r fi

na
l y

ea
r s

tu
de

nt
s, 

si
gn

ifi
ca

nt
ly

 im
pr

ov
ed

 c
om

pe
-

te
nc

ie
s 

in
 a

ll 
as

pe
ct

s 
of

 n
ut

rit
io

n 
co

un
se

lin
g.

 N
o 

si
gn

ifi
ca

nt
 im

pr
ov

em
en

ts
 fo

un
d 

in
 

se
lf-

pe
rc

ei
ve

d 
va

lu
e 

of
 n

ut
rit

io
n 

co
un

se
lin

g 
an

d 
m

ix
ed

 re
su

lts
 re

po
rt

ed
 fo

r p
er

so
na

l 
di

et
ar

y 
ha

bi
ts

Li
eff

er
s 

et
 a

l. 
(2

02
1)

Q
ua

lit
at

iv
e:

 o
pe

n 
en

de
d,

 p
os

t-
 w

or
ks

ho
p 

su
rv

ey
 fo

cu
se

d 
on

 w
or

ks
ho

p 
ev

al
ua

tio
n,

 
an

d 
re

fle
ct

io
n 

on
 le

ar
ni

ng
St

ud
en

ts
 e

nj
oy

ed
 th

e 
w

or
ks

ho
ps

 fo
r s

ev
er

al
 re

as
on

s 
in

cl
ud

in
g 

th
e 

to
pi

c 
its

el
f, 

co
ok

-
in

g,
 fr

ee
 fo

od
, a

nd
 th

e 
ch

an
ce

 fo
r i

nt
er

pr
of

es
si

on
al

 n
et

w
or

ki
ng

 a
nd

 s
oc

ia
liz

at
io

n.
 

M
an

y 
st

ud
en

ts
 s

el
f-r

ep
or

te
d 

in
cr

ea
se

d 
kn

ow
le

dg
e 

in
 th

e 
w

or
ks

ho
p 

to
pi

cs

M
ag

al
la

ne
s 

et
 a

l. 
(2

02
1)

Q
ua

nt
ita

tiv
e:

 p
re

- a
nd

 p
os

t-
 in

te
rv

en
tio

n 
Li

ke
rt

 s
ca

le
 s

ur
ve

ys
 o

f c
on

fid
en

ce
 in

 
pa

tie
nt

 n
ut

rit
io

na
l c

ou
ns

el
in

g,
 fa

m
ili

ar
ity

 w
ith

 th
e 

M
ed

ite
rr

an
ea

n 
di

et
, k

no
w

le
dg

e 
of

 a
 d

ie
tic

ia
n’

s 
ro

le
 o

n 
a 

ca
re

 te
am

, p
er

so
na

l b
el

ie
fs

 o
n 

ho
w

 p
hy

si
ci

an
s’ 

nu
tr

iti
on

 
ca

n 
im

pa
ct

 p
at

ie
nt

 o
ut

co
m

es
, c

oo
ki

ng
 s

ki
lls

, a
nd

 p
er

ce
pt

io
n 

of
 th

e 
im

po
rt

an
ce

 
of

 n
ut

rit
io

na
l e

du
ca

tio
n 

in
 m

ed
ic

al
 p

ro
gr

am
s; 

ch
i-s

qu
ar

ed
 a

na
ly

si
s 

an
d 

ca
lc

ul
at

ed
 

od
ds

 ra
tio

s 
re

po
rt

ed
 w

ith
 Y

at
es

 c
or

re
ct

io
n

A
t b

as
el

in
e 

m
os

t s
tu

de
nt

s 
(9

2%
) s

tr
on

gl
y 

ag
re

ed
 o

r a
gr

ee
d 

th
at

 c
ou

ns
el

in
g 

pa
tie

nt
s 

on
 fo

od
 c

ho
ic

es
 is

 e
ss

en
tia

l, 
bu

t o
nl

y 
29

%
 fe

lt 
co

nfi
de

nt
 in

 th
ei

r a
bi

lit
y 

to
 c

ou
ns

el
 

pa
tie

nt
s 

ab
ou

t f
oo

d 
ch

oi
ce

. a
nd

 ju
st

 o
ve

r h
al

f (
54

%
) w

er
e 

fa
m

ili
ar

 w
ith

 th
e 

M
ed

ite
r-

ra
ne

an
 d

ie
t. 

Po
st

 in
te

rv
en

tio
n 

92
%

 o
f s

tu
de

nt
s 

fe
lt 

co
m

fo
rt

ab
le

 d
is

cu
ss

in
g 

nu
tr

iti
on

 
w

ith
 p

at
ie

nt
s 

(O
R 
=

 2
6·

8)
, 9

7%
 fe

lt 
fa

m
ili

ar
 w

ith
 th

e 
M

ed
ite

rr
an

ea
n 

di
et

 (O
R 
=

 2
5·

59
) 

an
d 

93
%

 w
er

e 
co

nfi
de

nt
 th

ey
 u

nd
er

st
oo

d 
th

e 
ro

le
 o

f a
 d

ie
tit

ia
n 

(O
R 
=

 2
3·

3)
. P

os
t 

in
te

rv
en

tio
n,

 th
er

e 
w

as
 a

 s
ig

ni
fic

an
t i

nc
re

as
e 

in
 th

e 
nu

m
be

r o
f s

tu
de

nt
s 

fe
el

in
g 

co
n-

fid
en

t i
n 

th
e 

ki
tc

he
n 

(O
R 
=

 3
2·

6)
, a

nd
 a

 s
ig

ni
fic

an
t d

ec
re

as
e 

in
 s

tu
de

nt
s 

w
ho

 b
el

ie
ve

d 
he

al
th

y 
ea

tin
g 

is
 e

xp
en

si
ve

 o
r t

im
e 

co
ns

um
in

g 
(O

R 
=

 0
·4

3)
. r

ep
or

tin
g 

to
 th

in
k 

he
al

th
y 

ea
tin

g 
is

 e
xp

en
si

ve
. A

t b
as

el
in

e 
st

ud
en

ts
 a

ls
o 

re
po

rt
ed

 p
oo

r u
nd

er
st

an
di

ng
 o

f t
he

 
ro

le
 o

f a
 re

gi
st

er
ed

 d
ie

tic
ia

n 
an

d 
on

ly
 5

4%
 o

f s
tu

de
nt

s 
w

er
e 

fa
m

ili
ar

 w
ith

 th
e 

M
ed

ite
r-

ra
ne

an
 d

ie
t. 

A
ft

er
 th

e 
in

te
rv

en
tio

n,
 9

2%
 o

f s
tu

de
nt

s 
re

po
rt

ed
 fe

el
in

g 
co

nfi
de

nt
 in

 
co

un
se

lin
g 

pa
tie

nt
s 

on
 n

ut
rit

io
n 

an
d 

93
%

 o
f s

tu
de

nt
s 

re
po

rt
ed

 to
 u

nd
er

st
an

d 
th

e 
ro

le
 o

f a
 re

gi
st

er
ed

 d
ie

tic
ia

n.
 A

ft
er

 th
e 

in
te

rv
en

tio
n,

 th
er

e 
w

as
 a

 s
ig

ni
fic

an
t i

nc
re

as
e 

in
 

th
e 

nu
m

be
r o

f s
tu

de
nt

s 
fe

el
in

g 
co

nfi
de

nt
 in

 k
itc

he
n 

sk
ill

s, 
an

d 
a 

si
gn

ifi
ca

nt
 d

ec
re

as
e 

in
 s

tu
de

nt
s 

re
po

rt
in

g 
to

 th
in

k 
he

al
th

y 
ea

tin
g 

is
 e

xp
en

si
ve



Page 13 of 24Tan et al. BMC Medical Education          (2022) 22:441 	

Ta
bl

e 
2 

(c
on

tin
ue

d)

A
ut

ho
rs

O
ut

co
m

e 
m

ea
su

re
s

N
ot

ab
le

 F
in

di
ng

s

A
sa

no
 e

t a
l. 

(2
02

1)
Q

ua
nt

ita
tiv

e:
 P

re
- a

nd
 p

os
t-

co
ur

se
 s

ur
ve

ys
 in

cl
ud

in
g 

Li
ke

rt
 s

ca
le

s 
Q

ua
lit

at
iv

e:
 o

ne
 

op
en

-e
nd

ed
 re

sp
on

se
Co

m
pa

re
d 

to
 th

e 
pr

e-
co

ur
se

 s
ur

ve
y,

 s
tu

de
nt

s 
w

ho
 re

sp
on

de
d 

“s
tr

on
gl

y 
ag

re
e”

 in
 

qu
es

tio
ns

 re
la

te
d 

to
 n

ut
rit

io
n 

co
un

se
lin

g 
in

 th
e 

po
st

-c
ou

rs
e 

su
rv

ey
 w

er
e 

26
·5

 to
 

31
·3

%
 h

ig
he

r (
p 

<
 0
·0

5)
In

 th
e 

po
st

-c
ou

rs
e 

su
rv

ey
 (n

 =
 3

4)
, 3

3 
st

ud
en

ts
 re

sp
on

de
d 

to
 e

ith
er

 “s
tr

on
gl

y 
ag

re
e”

 (n
 =

 2
5,

 7
3·

5%
) o

r “
ag

re
e”

 (n
 =

 8
, 2

3·
5%

) t
ha

t t
he

 c
ou

rs
e 

in
cr

ea
se

d 
th

ei
r k

no
w

le
dg

e 
of

 n
ut

rit
io

n

Le
gg

et
t e

t a
l. 

20
21

Q
ua

nt
ita

tiv
e:

 p
os

t-
in

te
rv

en
tio

n 
su

rv
ey

; q
ue

st
io

ns
 a

ss
es

se
d 

pa
rt

ic
ip

an
ts

’ c
on

fi-
de

nc
e 

in
 p

re
pa

rin
g 

m
ea

ls
, s

at
is

fa
ct

io
n 

w
ith

 o
rg

an
iz

at
io

n 
an

d 
pr

oc
es

s 
of

 th
e 

sh
or

t 
ex

pe
rim

en
ta

l c
ou

rs
e,

 li
ke

lih
oo

d 
of

 p
ar

tic
ip

at
in

g 
or

 re
co

m
m

en
di

ng
 p

ro
po

se
d 

el
ec

-
tiv

e 
to

 a
 fr

ie
nd

A
lm

os
t a

ll 
pa

rt
ic

ip
an

ts
 g

av
e 

po
si

tiv
e 

ra
tin

gs
 to

 th
e 

w
or

ks
ho

p 
fo

r i
m

pr
ov

in
g 

co
ok

in
g 

sk
ill

s 
an

d 
th

e 
qu

al
ity

 o
f t

he
 s

es
si

on
s. 

M
os

t i
m

po
rt

an
tly

, p
ar

tic
ip

an
ts

 w
er

e 
w

ill
in

g 
to

 
ta

ke
 th

e 
el

ec
tiv

e 
if 

off
er

ed
, a

nd
 w

er
e 

ov
er

al
l v

er
y 

lik
el

y 
to

 re
co

m
m

en
d 

th
e 

el
ec

tiv
e 

to
 

ot
he

r s
tu

de
nt

s. 
Pa

rt
ic

ip
an

ts
 w

er
e 

le
ss

 c
er

ta
in

 a
bo

ut
 th

e 
ap

pl
ic

ab
ili

ty
 o

f t
he

 e
le

ct
iv

e 
to

w
ar

ds
 c

ou
ns

el
in

g 
fu

tu
re

 p
at

ie
nt

s

Po
ul

to
n 

& 
A

nt
on

o 
(2

02
1)

Q
ua

lit
at

iv
e:

 P
re

- a
nd

 p
os

t-
 s

ur
ve

ys
 o

f s
el

f-p
er

ce
iv

ed
 c

on
fid

en
ce

 in
 li

fe
st

yl
e 

m
ed

i-
ci

ne
 to

pi
cs

 a
nd

 o
n 

th
e 

co
ur

se
 it

se
lf

In
 th

e 
pr

e-
co

ur
se

 s
ur

ve
y 

on
ly

 2
9%

 o
f s

tu
de

nt
s 

ag
re

ed
 th

at
 th

ey
 w

er
e 

co
m

fo
rt

ab
le

 
co

un
se

lin
g 

pa
tie

nt
s 

on
 n

ut
rit

io
n.

 In
 th

e 
po

st
 c

ou
rs

e 
su

rv
ey

, 9
5%

 o
f s

tu
de

nt
s 

fe
lt 

co
m

fo
rt

ab
le

 c
ou

ns
el

in
g 

pa
tie

nt
s 

on
 n

ut
rit

io
n

H
as

hi
m

i e
t a

l. 
(2

02
0)

Q
ua

nt
ita

tiv
e:

 S
tu

de
nt

s 
co

m
pl

et
ed

 a
n 

an
on

ym
ou

s 
po

st
ex

pe
rie

nc
e 

su
rv

ey
 u

til
iz

in
g 

a 
Li

ke
rt

‑t
yp

e 
ra

tin
g 

sc
al

e 
fo

llo
w

ed
 b

y
Q

ua
lit

at
iv

e:
 fr

ee
‑t

ex
t r

es
po

ns
e 

qu
es

tio
ns

M
os

t s
tu

de
nt

s 
(9

1·
3%

) w
ho

 c
om

pl
et

ed
 th

e 
po

st
-e

xp
er

ie
nc

e 
su

rv
ey

, “
st

ro
ng

ly
 a

gr
ee

d”
 

or
 “a

gr
ee

d”
 th

ey
 w

ou
ld

 re
co

m
m

en
d 

th
e 

ex
pe

rie
nc

e 
to

 o
th

er
 m

ed
ic

al
 s

tu
de

nt
s. 

M
os

t 
st

ud
en

ts
 (6

0·
5%

) r
ep

or
te

d 
le

ar
ni

ng
 s

om
et

hi
ng

 a
bo

ut
 n

ut
rit

io
n 

an
d 

42
·2

%
 re

po
rt

ed
 

le
ar

ni
ng

 s
om

et
hi

ng
 a

bo
ut

 c
oo

ki
ng

. O
f t

he
 th

ird
-y

ea
r p

ar
tic

ip
an

ts
 (n

 =
 1

9)
, 9

4·
7%

 o
f 

th
em

 re
po

rt
ed

 le
ar

ni
ng

 s
om

et
hi

ng
 a

bo
ut

 n
ut

rit
io

n 
ed

uc
at

io
n,

 a
nd

 8
4.

2%
 o

f t
he

m
 

re
po

rt
ed

 le
ar

ni
ng

 s
om

et
hi

ng
 a

bo
ut

 th
e 

so
ci

al
 d

et
er

m
in

an
ts

 o
f h

ea
lth

. A
 c

om
m

on
 

th
em

e 
fro

m
 th

e 
fre

e 
te

xt
 re

sp
on

se
s 

w
as

 th
e 

ne
ed

 fo
r m

or
e 

ro
bu

st
 e

du
ca

tio
n 

in
 n

ut
ri-

tio
n 

sc
ie

nc
e 

in
 th

e 
in

iti
al

 y
ea

r o
f t

he
 p

ro
gr

am

Va
nd

er
po

ol
 e

t a
l. 

(2
02

0)
Q

ua
nt

ita
tiv

e:
 T

he
 "C

oo
ki

ng
 w

ith
 a

 C
he

f"
 s

ur
ve

y 
w

as
 u

til
iz

ed
 w

hi
ch

 c
on

si
st

s 
of

 8
 

se
ct

io
ns

 in
cl

ud
in

g 
1 

in
de

x,
 6

 s
ca

le
s, 

an
d 

1 
kn

ow
le

dg
e 

te
st

. A
 "C

ul
in

ar
y 

m
ed

ic
in

e 
cu

rr
ic

ul
um

 d
el

iv
er

y 
ob

se
rv

at
io

n 
ch

ec
kl

is
t"

 w
as

 u
til

iz
ed

 to
 m

ea
su

re
 s

tu
de

nt
 e

ng
ag

e-
m

en
t, 

an
d 

a 
"C

ul
in

ar
y 

M
ed

ic
in

e 
Cu

rr
ic

ul
um

 D
el

iv
er

y 
Pa

rt
ic

ip
an

t F
ee

db
ac

k 
Q

ue
st

io
n-

na
ire

" w
as

 u
til

iz
ed

 fo
r f

ee
db

ac
k

Q
ua

lit
at

iv
e:

 A
n 

op
en

 e
nd

ed
 "c

ur
ric

ul
um

 fo
cu

s 
gr

ou
p"

 w
as

 h
el

d 
po

st
-c

ou
rs

e

St
ud

en
ts

 d
em

on
st

ra
te

d 
si

gn
ifi

ca
nt

 im
pr

ov
em

en
ts

 (P
 <

 ·0
5)

 in
 a

ll 
as

se
ss

m
en

t m
ea

s-
ur

es
. S

ig
ni

fic
an

t i
m

pr
ov

em
en

ts
 id

en
tifi

ed
 in

 c
oo

ki
ng

 c
on

fid
en

ce
 a

nd
 s

el
f-

effi
ca

cy
 

fro
m

 p
re

-c
ou

rs
e 

su
rv

ey
 to

 p
os

t-
co

ur
se

 s
ur

ve
y

D
’a

da
m

o 
et

 a
l. 

(2
02

1)
Q

ua
nt

ita
tiv

e:
 P

re
-/

po
st

 s
es

si
on

 q
ue

st
io

nn
ai

re
s 

as
se

ss
ed

 n
ut

rit
io

n 
kn

ow
le

dg
e,

 
sk

ill
s, 

an
d 

at
tit

ud
es

 a
s 

w
el

l a
s 

nu
tr

iti
on

al
 c

ou
ns

el
in

g 
co

nfi
de

nc
e 

sc
or

ed
 o

n 
a 

5-
po

in
t 

Li
ke

rt
-t

yp
e 

sc
al

e.
 P

ai
re

d 
t-

te
st

s 
es

tim
at

ed
 m

ea
n 

di
ffe

re
nc

es
 in

 o
ut

co
m

es
 p

re
- a

nd
 

po
st

-t
ra

in
in

g
Q

ua
lit

at
iv

e:
 o

pe
n-

en
de

d 
qu

al
ita

tiv
e 

qu
es

tio
ns

 w
er

e 
ad

m
in

is
te

re
d 

to
 a

ll 
pa

rt
ic

i-
pa

nt
s 

an
d 

da
ta

 w
er

e 
su

bj
ec

te
d 

to
 th

em
at

ic
 a

na
ly

si
s. 

Tw
o 

ad
di

tio
na

l s
ur

ve
y 

qu
es

-
tio

ns
 re

fle
ct

in
g 

on
 th

e 
ap

pl
ic

ab
ili

ty
 o

f t
he

 c
ul

in
ar

y 
m

ed
ic

in
e 

tr
ai

ni
ng

 to
 p

at
ie

nt
 c

ar
e 

an
d 

se
lf-

ca
re

, w
ith

 o
pe

n-
en

de
d 

op
tio

ns
 to

 e
la

bo
ra

te
, w

er
e 

as
ke

d 
(o

nl
y 

at
) i

n 
th

e 
po

st
 tr

ai
ni

ng
 a

ss
es

sm
en

t

Pa
rt

ic
ip

an
ts

 w
er

e 
as

ke
d:

 "H
ow

 w
ill

 y
ou

 o
ffe

r p
ra

ct
ic

al
 n

ut
rit

io
n

ad
vi

ce
 to

 y
ou

r f
ut

ur
e 

pa
tie

nt
s?

3 
ke

y 
th

em
es

 e
m

er
ge

d:
 (1

) a
dd

re
ss

in
g 

ba
rr

ie
rs

 to
 

he
al

th
y 

ea
tin

g,
 (2

) p
er

so
na

liz
in

g 
di

et
ar

y 
re

co
m

m
en

da
tio

ns
, a

nd
 (3

) p
ro

vi
di

ng
 

ev
id

en
ce

-b
as

ed
 in

fo
rm

at
io

n 
fo

r d
iff

er
en

t w
ay

s 
of

 h
ea

lth
y 

ea
tin

g.
 W

he
n 

pa
rt

ic
ip

an
ts

 
w

er
e 

as
ke

d:
 " 

“H
ow

 d
o 

yo
u 

th
in

k 
yo

u 
w

ill
 u

til
iz

e 
th

e 
in

fo
rm

at
io

n 
yo

u 
ha

ve
 le

ar
ne

d 
in

 
th

e 
cu

lin
ar

y 
m

ed
ic

in
e 

se
ss

io
n 

in
 y

ou
r o

w
n 

lif
e?

” 3
 k

ey
 th

em
es

 e
m

er
ge

d:
 (1

) i
m

pl
e-

m
en

tin
g 

co
st

 a
nd

 ti
m

e 
effi

ci
en

cy
 s

tr
at

eg
ie

s, 
(2

) t
ry

in
g 

di
ffe

re
nt

 e
vi

de
nc

e-
ba

se
d 

di
et

s, 
an

d 
(3

) m
ak

in
g 

pr
ac

tic
al

 d
ie

ta
ry

 c
ha

ng
es

 to
 s

up
po

rt
 p

er
so

na
l h

ea
lth

Ka
ye

 e
t a

l. 
(2

01
8)

Q
ua

lit
at

iv
e:

 S
tu

de
nt

s 
pr

ov
id

ed
 a

no
ny

m
ou

s 
fe

ed
ba

ck
 o

n 
th

e 
cu

rr
ic

ul
um

. Q
ue

st
io

n-
na

ire
 s

pe
ci

fic
s 

no
t e

la
bo

ra
te

d
Th

e 
in

tr
od

uc
to

ry
 3

 s
es

si
on

s 
w

er
e 

w
el

l r
ec

ei
ve

d 
an

d 
re

pe
at

ed
 in

 s
ub

se
qu

en
t y

ea
rs

, 
w

ith
 G

ro
ce

ry
 S

ho
pp

in
g 

on
 a

 B
ud

ge
t b

ei
ng

 th
e 

fa
vo

rit
e.

 T
he

 e
xp

er
ie

nt
ia

l n
at

ur
e 

of
 th

e 
le

ar
ni

ng
, p

ar
tic

ul
ar

ly
 c

oo
ki

ng
 a

ct
iv

iti
es

 a
nd

 th
os

e 
th

at
 p

ro
vi

de
d 

a 
pa

tie
nt

-le
ve

l e
xp

e-
rie

nc
e,

 a
nd

 a
 fo

cu
s 

on
 h

ea
lth

 h
ab

its
 w

er
e 

th
e 

fa
vo

rit
e 

as
pe

ct
s 

of
 th

e 
pr

og
ra

m
. M

an
y 

co
m

m
en

te
d 

th
at

 th
ey

 e
nj

oy
ed

 a
ct

iv
iti

es
 a

nd
 s

pe
nd

in
g 

tim
e 

w
ith

 th
ei

r p
ee

rs
 o

ut
si

de
 

of
 th

e 
m

ed
ic

al
 c

la
ss

ro
om

. O
ve

ra
ll,

 th
e 

cu
rr

ic
ul

um
 w

as
 w

el
l r

ec
ei

ve
d 

w
ith

 s
tu

de
nt

s 
de

si
rin

g 
to

 c
on

tin
ue

 a
ct

iv
iti

es
 b

ey
on

d 
th

e 
fir

st
 y

ea
r



Page 14 of 24Tan et al. BMC Medical Education          (2022) 22:441 

Ta
bl

e 
2 

(c
on

tin
ue

d)

A
ut

ho
rs

O
ut

co
m

e 
m

ea
su

re
s

N
ot

ab
le

 F
in

di
ng

s

Fl
yn

n 
et

 a
l. 

(2
01

9)
Q

ua
nt

ita
tiv

e:
 p

re
- a

nd
 p

os
t-

 a
ss

es
sm

en
ts

 in
cl

ud
in

g 
a 

nu
tr

iti
on

 q
ui

z 
de

si
gn

ed
 to

 
as

se
ss

 s
im

pl
e 

nu
tr

iti
on

 th
em

es
 th

at
 c

ou
ld

 b
e 

us
ef

ul
 in

 p
ro

vi
di

ng
 p

at
ie

nt
s 

di
et

ar
y 

ad
vi

ce
, a

nd
 a

 1
-p

ag
e 

qu
es

tio
nn

ai
re

 a
ss

es
si

ng
 c

ur
re

nt
 e

at
in

g 
be

ha
vi

ou
rs

Pa
rt

ic
ip

an
ts

 s
ig

ni
fic

an
tly

 in
cr

ea
se

d 
(P

 <
 0
·0

00
) k

no
w

le
dg

e 
of

 n
ut

rit
io

n,
 a

ss
es

se
d 

by
 

th
e 

10
0-

po
in

t n
ut

rit
io

n 
qu

iz
 fr

om
 p

re
-c

ou
rs

e 
to

 p
os

t-
co

ur
se

. A
t t

he
 2

-m
on

th
 fo

llo
w

-
up

, o
ne

-t
hi

rd
 o

f p
ar

tic
ip

an
ts

 re
po

rt
ed

 s
pe

nd
in

g 
le

ss
 o

n 
gr

oc
er

ie
s 

an
d 

an
 o

ve
rw

he
lm

-
in

g 
nu

m
be

r o
f p

ar
tic

ip
an

ts
 re

po
rt

ed
 to

 s
til

l u
se

 th
e 

re
ci

pe
s 

le
ar

ne
d 

in
 th

e 
pr

og
ra

m

Ku
m

ra
 e

t a
l. 

(2
02

1)
Q

ua
nt

ita
tiv

e:
 P

ar
tic

ip
an

ts
 c

om
pl

et
ed

 a
 v

ol
un

ta
ry

 q
ue

st
io

nn
ai

re
 w

hi
ch

 in
cl

ud
ed

 
a 

5-
po

in
t L

ik
er

t s
ca

le
 (p

re
-c

ou
rs

e 
23

-it
em

s 
w

ith
 3

 d
em

og
ra

ph
ic

 q
ue

st
io

ns
; p

os
t-

 
co

ur
se

 in
cl

ud
ed

 a
n 

ad
di

tio
na

l1
9 

fo
llo

w
-u

p 
qu

es
tio

ns
) a

dd
re

ss
in

g 
pa

rt
ic

ip
an

ts
’ 

at
tit

ud
es

 a
nd

 c
on

fid
en

ce
 in

 p
ro

vi
di

ng
 n

ut
rit

io
na

l c
ou

ns
el

in
g 

to
 p

at
ie

nt
s 

an
d 

th
e 

im
pa

ct
 o

f n
ut

rit
io

na
l c

ou
ns

el
in

g 
an

d 
cu

lin
ar

y 
ed

uc
at

io
n 

on
 p

at
ie

nt
 h

ea
lth

 
ou

tc
om

es

Si
gn

ifi
ca

nt
 im

pr
ov

em
en

ts
 w

er
e 

re
po

rt
ed

 in
 s

el
f-r

ep
or

te
d 

un
de

rs
ta

nd
in

g 
of

 th
e 

pr
in

ci
-

pl
es

 o
f m

ot
iv

at
io

na
l i

nt
er

vi
ew

in
g 

(P
 =

 0
·0

02
), 

co
nfi

de
nc

e 
in

 a
bi

lit
y 

to
 u

se
 m

ot
iv

a-
tio

na
l i

nt
er

vi
ew

in
g 

(P
 <

 ·0
01

), 
an

d 
in

te
nt

io
n 

to
 u

se
 m

ot
iv

at
io

na
l i

nt
er

vi
ew

in
g 

in
 th

ei
r 

pr
ac

tic
e 

(P
 =

 0
·0

3)
. A

 s
ig

ni
fic

an
t i

nc
re

as
e 

(P
 =

 ·0
08

) w
as

 a
ls

o 
re

po
rt

ed
 in

 c
on

fid
en

ce
 in

 
ab

ili
ty

 to
 c

om
e 

up
 w

ith
 n

ut
rit

io
n 

re
la

te
d 

ch
an

ge
s 

to
 im

pr
ov

e 
he

al
th

 ( 
an

d 
in

te
nt

io
n 

to
 d

is
cu

ss
 n

ut
rit

io
n 

re
la

te
d 

ch
an

ge
s 

w
ith

 p
at

ie
nt

s 
(P

 =
 0
·0

06
)

M
us

ic
k 

et
 a

l. 
(2

02
0)

Q
ua

nt
ita

tiv
e:

 fa
cu

lty
 a

ss
es

se
d 

ea
ch

 s
tu

de
nt

’s 
at

te
nd

an
ce

, p
re

pa
ra

tio
n 

an
d 

le
ve

l 
of

 p
ar

tic
ip

at
io

n 
in

 a
ll 

re
qu

ire
d 

ac
tiv

iti
es

, w
ith

 s
tu

de
nt

s 
ea

rn
in

g 
0 

po
in

ts
 (a

bs
en

t o
r 

di
sr

up
tiv

e 
gr

ou
p 

be
ha

vi
or

), 
1 

po
in

t (
no

, m
in

im
al

 o
r i

na
pp

ro
pr

ia
te

 p
ar

tic
ip

at
io

n)
 o

r 2
 

po
in

ts
 (e

ffe
ct

iv
e 

pa
rt

ic
ip

at
io

n)
. S

tu
de

nt
s 

al
so

 s
ub

m
itt

ed
 re

fle
ct

iv
e 

es
sa

ys
 (b

et
w

ee
n 

40
0 

an
d 

50
0 

w
or

ds
) t

ha
t w

er
e 

gr
ad

ed
 b

y 
a 

"T
ea

m
 A

ct
io

n 
G

ro
up

" c
om

po
se

d 
of

 7
 

fa
cu

lty
 m

em
be

rs
 w

ith
 s

tu
de

nt
s 

ea
rn

in
g 

fro
m

 0
 to

 3
 p

oi
nt

s 
fo

r t
he

ir 
es

sa
ys

. S
tu

de
nt

s 
fro

m
 a

ll 
3 

di
sc

ip
lin

es
 u

se
d 

a 
Li

ke
rt

-t
yp

e 
sc

al
e 

to
 p

ro
vi

de
 fe

ed
ba

ck
 fo

r t
he

 c
ou

rs
e,

 
ra

nk
in

g 
ite

m
s 

th
at

 re
fle

ct
ed

 h
ow

 th
e 

co
ur

se
 p

re
pa

re
d 

th
em

 fo
r i

nt
er

pr
of

es
si

on
al

 
le

ar
ni

ng
 a

nd
 p

at
ie

nt
 in

te
ra

ct
io

ns
 s

ur
ro

un
di

ng
 n

ut
rit

io
na

l c
ou

ns
el

in
g

W
hi

le
 g

en
er

al
ly

 re
ce

iv
ed

 p
os

iti
ve

ly
 b

y 
st

ud
en

ts
, t

hi
s 

ne
w

 c
ur

ric
ul

ar
 tr

ac
k 

w
as

 v
er

y 
la

bo
r-

 in
te

ns
iv

e 
an

d 
no

t p
ar

tic
ul

ar
ly

 im
pa

ct
fu

l i
n 

te
rm

s 
of

 o
rie

nt
in

g 
st

ud
en

ts
 to

 th
e 

de
m

an
ds

 o
f c

lin
ic

al
 p

at
ie

nt
 c

ar
e 

te
am

s. 
St

ud
en

ts
 ra

te
d 

th
ei

r e
xp

er
ie

nc
es

 in
 le

ar
n-

in
g 

ab
ou

t n
ut

rit
io

n 
fa

vo
ra

bl
y 

(3
·7

8 
on

 a
 fi

ve
-p

oi
nt

 L
ik

er
t s

ca
le

) a
nd

 m
an

y 
st

ud
en

ts
 

ex
pr

es
se

d 
ap

pr
ec

ia
tio

n 
fo

r t
hi

s 
co

nt
en

t a
ne

cd
ot

al
ly

CH
O

P 
Co

ok
in

g 
Th

ro
ug

h 
H

ea
lth

 O
pt

im
is

at
io

n,
 O

R 
O

dd
s 

ra
tio

, C
I C

on
fid

en
ce

 in
te

rv
al

, P
 =

 P
 v

al
ue

, t
 =

 T-
te

st
 v

al
ue

, M
ed

-d
ie

t M
ed

ite
rr

an
ea

n 
di

et
, P

BL
 P

ro
bl

em
-b

as
ed

 le
ar

ni
ng

, R
I R

ho
de

 Is
la

nd



Page 15 of 24Tan et al. BMC Medical Education          (2022) 22:441 	

Results
A total of 2289 articles were screened by their title and 
abstract. 2249 articles were identified through database 
searches using the culinary medicine search string cre-
ated for each database, 168 articles found from these 
databases were removed by Covidence as duplicates. 208 
articles were identified through ancestry searching and 
were screened by their title and abstract but none were 
found to be suitable to follow up for full-text review. A 
total of 54 articles were reviewed as a full-text. Of these 
articles, 24 met the criteria and were included in the 
scoping review.

Reasons for excluding articles reviewed as full-text 
included wrong study design (n= 13) [4, 12–23], wrong 
population (n= 5) [24–28], a failure to report any out-
come measures (n= 3) [9, 29, 30], wrong intervention 
(n= 3) [26, 31, 32], and five studies were found to be 
duplicates of an included paper or had used the same 
data (n= 5) [33–37]. Amongst the 24 included studies, 
there were six qualitative studies [38–43], four cross-
sectional studies [34, 44–46]; seven case studies [47–53], 
and seven mixed-methods study [35, 54–59].

One study took place in Canada [43], while the other 23 
studies took place in the United States of America (USA). 
The number of participants ranged from four [38] to 4215 
[46]. Twenty studies involved medical students only [34, 
35, 38–42, 44–46, 48, 49, 51, 52, 54–59], nine of which 
evaluated a single year cohort of students rather than a 
mixed cohort between years one through four of their 
medical program [38, 40, 42, 52, 55–59]. Two studies 
involved medical students and medical registrars [45, 47], 
and two also included nutrition students [43, 47]. Only 
one of the studies did not include a collaborative cooking 
session [41] and 18 included both didactic and collabo-
rative cooking sessions [34, 38–40, 42–48, 51, 54–59]. A 
variety of other delivery methods were used amongst the 
studies including: case-based learning in groups (n= 12) 
[38–40, 43–47, 53, 56, 57, 59]; pre-course preparations 
in the form of pre-readings, videos, and assignments 
(n= 15) [34, 35, 38–40, 42, 44–48, 55–57, 59]; pre-session 
quizzes (n = 7) [34, 38, 43, 48, 56, 57, 59] and after-class 
assignments and homework (n= 9) [38–40, 42, 48, 55–57, 
59].

Twelve studies reported the study population demo-
graphics, with participants from varying ethnicities and 
nutritional backgrounds [34, 44–46, 48–52, 56–58]. The 
recruitment process in the studies typically involved an 
open elective application (n= 6) [42, 49, 50, 55, 56, 59], 
or voluntary enrolment into the course (n= 8) [38, 39, 43, 
44, 48, 51, 52, 54].

All but three studies [41, 47, 53] had an underpin-
ning objective of using culinary medicine approaches 
to improve medical students’ nutrition knowledge and 

counseling in a clinical environment to support chronic 
disease prevention and management (n= 21) [34, 35, 
38–40, 42–46, 48–52, 54–59]. Studies assessed medical 
students’ culinary skills (n= 4) [52, 54, 56, 59], nutrition 
attitudes (n= 12) [34, 35, 39, 44, 48, 50, 52, 54, 56–59], 
and provision of nutrition counseling to patients (n= 10) 
[35, 39, 44, 50–52, 55–58]. Studies also assessed stu-
dent collaboration amongst other populations, such 
as people in the community (n = 4) [38, 44, 56, 57] and 
other healthcare professionals, including allied health 
and practicing physicians (n= 10) [39, 40, 43, 47, 50, 
53–57].  Nine studies made direct comparisons between 
practical nutrition education in the form of a culinary 
medicine program against traditional nutritional educa-
tion in the form of solely didactic teaching [39, 40, 44–48, 
51, 54].

Fifteen studies reported statistically significant 
improvements in outcomes and were therefore con-
sidered as effective [34, 44–50, 52, 54–59]. Students’ 
improvement in nutritional attitudes were reported in 
pre- and post-course surveys, nine of which achieved 
statistically significant improvements [34, 44, 48, 52, 54, 
56, 59]; four identified statistically significant improve-
ment in culinary skills [52, 54, 56, 59], and 10 identified 
changes in competency providing nutritional counseling 
[35, 39, 44, 48, 50, 52, 55–58], eight of which were statis-
tically significant [44, 48, 50, 52, 55–58]. Pre- and post-
course surveys from 11 of the included studies identified 
changes in personal health behaviors [34, 35, 39, 44, 49, 
50, 52, 54, 56, 57, 59] and two studies reported student 
improvements in their ability to identify food by visual 
inspection [54, 57]. Eleven of the 24 studies failed to 
mention any negative or non-significant outcomes within 
their results [35, 38, 39, 41–43, 46–48, 54, 59].

Five studies utilised interventions that were adopted by 
multiple faculties [34, 44–46, 52]. The interventions were 
implemented within a number of different settings. The 
most common settings were teaching kitchens (n = 13) 
[34, 42–48, 52, 54, 56, 57, 59], community kitchens (n = 8) 
[38, 41, 42, 44, 50, 53, 56, 57] and off-site kitchens (n= 10) 
[35, 38–40, 44, 46, 50, 51, 55, 58]. Only eight studies 
explicitly stated that the interventions met or exceeded 
the recommendation that US medical education include 
25 h in nutrition education [34, 42, 45–48, 53, 59].

The curriculum offered to students in each study varied 
by session layout, duration, type of instructor/instruc-
tors, and whether courses were offered as an elective 
(n = 21) [34, 35, 38, 39, 41–52, 54–57, 59] or non-elective 
course (n= 3) [40, 53, 58]. Half of the interventions were 
based on an established program, CHOP from Tulane 
University (n= 6) [34, 38, 44–47], and Health Meets Food 
(n= 1) [52]. Others used an original program (n = 14) 
[39–43, 49–51, 53–58] or a modified version of a known 
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curriculum (n = 3) [35, 48, 59] Seven studies reported 
modifications in their curriculum between cohorts with 
all changes made to address student feedback [40–42, 
53, 55–57]. Thirteen studies had chef instructors [38, 39, 
43, 45, 47, 48, 51, 53–57, 59], nine studies included phy-
sicians as instructors [39, 46–48, 50, 52, 53, 55, 57]; six 
studies included instructors from the school of medicine 
faculty [38–43, 46–48, 53, 56, 58, 59], and nine studies 
from the school of nutrition faculty [39, 41, 43, 45–47, 
51, 53, 55]; five studies involved instruction from hospital 
dietitians [47, 50, 52, 54, 57]; and four studies included 
medical students teaching peers [42, 43, 54, 57]. Three 
studies included a service component where medical 
students taught and/or served members of the commu-
nity [34, 40, 57]. Of all the included papers, two reported 
observations from the facilitators on the programs them-
selves following completion of the course [38, 53].

None of the included papers explicitly reported the 
complete cost of running these programs. In only one 
paper, the cost of cooking materials, in addition to the 
license for Tulane’s culinary medicine curriculum were 
reported [38].

Quality appraisal
The mean CASP score was 9.56 out of a possible 20 
points for qualitative studies (median = 10, range = 7–13) 
and 4.13 out of a possible 24 (Median = 4, range = 0–7) 
for cohort studies. The most frequent items that were not 
achieved amongst the cohort studies included that the 
authors did not identify all important confounding fac-
tors (9/15) [39, 48–53, 58, 59] and the cohort study was 
not recruited in an acceptable way (7/15) [39, 45–47, 50, 
53, 54] Amongst the cohort studies, it was also found 
that the follow up of subjects was not sufficiently com-
plete (6/15 studies) [39, 44–47, 54], with the most com-
mon reasons including unclear reporting or high attrition 
rates of participants. Many of the cohort studies also 
lacked an acceptable recruitment method (7/15 studies) 
[39, 45–47, 50, 53, 54], with the most common reasons 
including unclear reporting, lack of inclusion/exclusion 
criteria and the reliance of convenience sampling biased 
towards students with a ‘voluntary’ or ‘elective’ inter-
est.  Half of the studies failed to report attrition rates 
(n = 12) [34, 38–40, 42–46, 53, 55, 59] and only two of 
these studies reported reasons why the participants failed 
to complete the course [52, 54].

The overall poorer quality of the qualitative studies was 
related to the frequent absence of several CASP items in 
the studies. The relationship between the researchers and 
participants was poorly reported in all nine qualitative 
studies, most frequently due to lack of reporting of any 
such considerations in the methodology [35, 38, 40–43, 
55–57]. In addition, all included papers displayed poor 

consideration of ethical issues, either due to failure to 
mention any ethical considerations or having their ethi-
cal approval waived by the institution [56]. All included 
papers also had an insufficiently rigorous analysis of 
data, most commonly due to a lack of data presented and 
analysis performed.  The findings of the CASP quality 
appraisal, with reasons for negative scoring per criterion, 
are described in Tables 3 and 4.

Discussion
This study is one of the first reviews, along with Patel & 
Kassam 2021 and Asher et  al. 2022, to advance under-
standing of current opportunities and obstacles for culi-
nary medicine within the context of medical, or other 
health care professional education, by examining the 
impact of culinary medicine in medical programs using a 
systematic approach [4, 18]. In recent years, a clear inter-
est in the use of culinary medicine as an education tool 
has been demonstrated in the literature. Between the ini-
tial search conducted in June 2020, and a second identical 
search conducted in April 2022, 11 new papers were pub-
lished that sought to evaluate culinary medicine teach-
ing as a viable option to teach, or support the teaching 
of, nutrition in medical school [35, 41, 43, 48–53, 58, 59]. 
Many pilot and trial implementations indicate promising 
efficacy towards improving medical students’ nutritional 
knowledge, skills and attitudes [34, 44, 48, 52, 54, 56, 57, 
59].

The majority of included studies were published in the 
last half decade and achieved some statistically significant 
outcomes that promote a hands-on method of nutritional 
education over traditional didactic methods to educate 
students to help combat chronic disease as future physi-
cians. Current literature is in line with the growing inter-
est in culinary medicine programs, citing its emergence 
to the inadequacies of conventional education in combat-
ting the rising burden of chronic disease in the healthcare 
sector [6, 32]. This review demonstrates clear interest in 
the use of hands-on culinary medicine initiatives, as an 
educational tool and replacement for the standard cur-
riculum of medical students. Given the relative recency 
of the published research, this review provides incen-
tive for medical educators to continue to innovate and 
implement culinary medicine initiatives into medical 
education. Papers published before 2020 generally reflect 
poorer quality of studies, large ranges in sample size 
with varied results, and choice of study designs (mainly 
qualitative, pilot-studies). In more recent publications, 
the pilot programs have demonstrated greater quality 
and have mostly reported quantitative data with a case 
study design, or a mixed methods study design, allow-
ing for both quantitative assessment of student improve-
ment pre- and post- intervention, as well as qualitative 
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Table 3  Qualitative study appraisal

Reasons: aNot reported, bSelection bias/Convenience sampling/Elective course, cPoorly designed surveys, dInadequate controlling for multiple confounders, eHigh 
attrition rate, fNot performed, gPoor overall quality of study, hLow sample size

Criterion Dreibelbis 
& George, 
2017

Ring et al., 
2019

Pang et al., 
2019

Hennrikus 
et al., 2020

Rothman 
et al., 2020

Lieffers 
et al., 2021

Poulton & 
Antono, 
2021

Hashimi 
et al., 2020

Kaye et al., 
2018

Was there a 
clear state-
ment of the 
aims of the 
research?

Yes Yes Yes Yes No a Yes No a Yes Yes

Is a 
qualitative 
methodology 
appropriate?

Can’t Tell b No c/d Yes Can’t Tell b Yes Yes Yes Yes Yes

Worth Con-
tinuing?

Yes No c/d Yes Yes Yes Yes Yes Yes Yes

Was the 
research 
design 
appropri-
ate to
address the 
aims of the 
research?

No a No c/d Yes Yes No e No a Can’t Tell a No c/f Yes

Was the 
recruitment 
strategy 
appropriate 
to the aims of 
the research?

No a No d No c Yes Yes No a Can’t Tell a No a/d Yes

Was the data 
collected in 
a way that 
addressed 
the research 
issue?

Can’t Tell a/b Yes Yes Can’t Tell b No g Can’t Tell a Yes Can’t Tell c Yes

Has the 
relationship 
between 
researcher 
and partici-
pants been 
adequately 
considered?

No a/f No a No a No a No a No a Can’t Tell a Can’t Tell a No a

Have ethical 
issues been 
taken into 
considera-
tion?

Can’t Tell a No a No a No a No a Can’t Tell a Can’t Tell a No f/a Yes

Was the 
data analysis 
sufficiently 
rigorous?

No a/b/f/g No No b/f No b/f Can’t Tell g No g Can’t Tell f No f/a No f

Is there a 
clear state-
ment of 
findings?

No g Yes No f Yes Yes No g No f/g Yes No a

Uncertainty 
Score

13 12 10 8 11 7 9 10 6
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Table 4  Cohort study appraisal

Criterion Monlezun 
et al., 2015

Jaroudi et al., 
2018

Monlezun 
et al., 2018

Lawrence 
et al., 2019

Hauser et al., 
2019

Patnaik et al., 
2020

Razavi et al., 
2020

Did the study 
address a 
clearly focused 
issue?

Yes Yes a Yes Yes Yes Yes Yes

Was the cohort 
recruited in 
an acceptable 
way?

Yes Can’t Tell b Yes Can’t Tell a Can’t Tell a Can’t Tell b Can’t Tell b

Worth Continu-
ing?

Yes Yes Yes Yes Yes Yes Yes

Was the expo-
sure accurately 
measured to 
minimise bias?

Yes Yes Yes Yes Yes Can’t Tell b Can’t Tell b

Was the 
outcome accu-
rately measured 
to minimise 
bias?

Yes Yes Yes Yes Can’t Tell a Can’t Tell b Can’t Tell c

Have the 
authors identi-
fied all impor-
tant confound-
ing factors?

Yes Yes Yes Yes Can’t Tell a Yes Yes

Have they taken 
account of the 
confounding 
factors in the 
design and/or 
analysis?

Yes Can’t Tell d Yes Can’t Tell c/e Can’t Tell a Yes Yes

Was the follow 
up of subjects 
complete 
enough?

Yes No Can’t Tell a No Can’t Tell a Can’t Tell f Can’t Tell f

Was the follow 
up of subjects 
long enough?

Yes Can’t Tell a Can’t Tell a Can’t Tell a Yes Can’t Tell f Can’t Tell f

Do you believe 
the results?

Yes Yes Yes Yes Can’t Tell g/h Yes Yes

Can the results 
be applied to 
the local popu-
lation?

Yes No h/g Yes No h/g Can’t Tell g/h Yes Yes

Do the results 
of this study 
fit with other 
available evi-
dence?

Yes Yes Yes Yes Yes Yes Yes

Uncertainty 
Score

0 7 2 7 7 5 5

Criterion Magallanes 
et al., 2021

Leggett et al., 
2021

Asano et al., 
2021

D’adamo 
et al., 2021

Flynn et al., 
2019

Musick et al., 
2020

Kumra et al., 
2021

Vander-
pool et al., 
2020

Did the study 
address a 
clearly focused 
issue?

Yes Yes Yes Yes Yes Yes Yes Yes
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data obtained in the form of free-form evaluation from 
participants after the completion of the intervention [35, 
48–53, 58, 59].

All included papers in this review were published in 
North America, which may suggest that the increasing 
interest in culinary medicine appears limited in geo-
graphical footprint. However, this focus on North Amer-
ica highlights an opportunity for broader international 

involvement to legitimise the culinary medicine cur-
riculum as a relevant approach for nutrition training in 
medical education. It also brings to light the important 
consideration of cultural relevancy and potential need for 
modification when international protocols eventuate.

Eighteen of the culinary medicine programs included 
in our review had a didactic component, with 14 pro-
grams utilising pre-coursework and 12 programs also 

Reasons: aNot reported, bSelection bias/Convenience sampling/Elective course, cPoorly designed surveys, dInadequate controlling for multiple confounders, eHigh 
attrition rate, fNot performed, gPoor overall quality of study, hLow sample size, iPopulation difficult to reproduce

Table 4  (continued)

Criterion Monlezun 
et al., 2015

Jaroudi et al., 
2018

Monlezun 
et al., 2018

Lawrence 
et al., 2019

Hauser et al., 
2019

Patnaik et al., 
2020

Razavi et al., 
2020

Was the cohort 
recruited in 
an acceptable 
way?

Yes Yes Yes Yes Yes Can’t Tell b Can’t Tell b Yes

Worth Continu-
ing?

Yes Yes Yes Yes Yes Yes Yes Yes

Was the expo-
sure accurately 
measured to 
minimise bias?

Yes Yes Yes Yes Yes Can’t Tell b Yes Yes

Was the 
outcome accu-
rately measured 
to minimise 
bias?

Yes Can’t Tell a Yes Yes Yes Can’t Tell a Yes Yes

Have the 
authors identi-
fied all impor-
tant confound-
ing factors?

Can’t Tell a Can’t Tell a Can’t Tell d Can’t Tell a No d No f No b/f No b

Have they taken 
account of the 
confounding 
factors in the 
design and/or 
analysis?

No a Yes Can’t Tell a Yes No f Can’t Tell a Can’t Tell a Yes

Was the follow 
up of subjects 
complete 
enough?

Yes Yes Yes Yes Yes Yes Yes Yes

Was the follow 
up of subjects 
long enough?

Yes Yes Yes Yes Yes Yes Yes Yes

Do you believe 
the results?

Yes Yes Yes Yes Yes Yes Yes Yes

Can the results 
be applied to 
the local popu-
lation?

Yes Can’t Tell c Yes Yes Yes No i Yes No h

Do the results 
of this study 
fit with other 
available evi-
dence?

Yes Yes Yes Yes Yes Can’t Tell g Yes Yes

Uncertainty 
Score

3 3 1 1 4 9 4 4
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utilising a case-based group learning format in addition 
to the hands-on component. Problem based learning, 
lecture sessions (live or recorded), and pre- coursework 
are commonplace methods of delivery in medical school 
curricula and have been proven as an effective means for 
educating medical students [60, 61]. Hence, it seems rea-
sonable that these delivery methods would be adequate 
for delivery of culinary medicine teaching in combina-
tion with hands-on kitchen sessions, providing further 
merit to the feasibility and implementation of hands-on 
culinary medicine programs. However, there were also 
several variations both in the delivery method (i.e., pre-
session quizzes, homework, community involvement, 
multidisciplinary faculty), setting (i.e., faculty resources, 
community resources), and aspects of culinary medicine 
taught (knowledge, skills, attitudes). These variations in 
culinary medicine programs have been well documented 
in the literature, leading to a myriad of considerations 
necessary to planning an effective intervention [14]. 
Given that the few studies which acquired data across 
multiple universities as part of their curriculum [34, 44, 
45, 55] all sourced their curriculum from Tulane Uni-
versity’s Cooking for Health Optimization with Patients 
(CHOP) curriculum, there is an evident scarcity of a 
globally accepted standardised curricula. This further 
exemplifies the need to provide clear objectives to guide 
future interventional studies and for medical schools 
interested in utilising culinary medicine to integrate the 
key principles adopted by schools, with established cur-
ricula, such as those from Tulane University [19].

None of the included studies reported the total cost 
of running the program or performed any cost analysis. 
Only one study reported the costs of cooking materials, 
and license for Tulane’s culinary medicine curriculum 
[38]. While previous studies have attempted to address 
this gap in the literature by directly inviting program 
directors to comment on program costs/funding among 
other aspects, the majority of directors elected to pro-
vide approximate round figures without further cost 
breakdown, or simply elect to classify program cost as 
confidential [7]. Regardless of cost–benefit or cost-effec-
tiveness analyses, lack of reporting for simple expendi-
tures in most interventions makes it challenging to assess 
whether culinary medicine initiatives can be integrated 
into existing medical programs as the costs associated 
with personnel, facilities and equipment/consumables 
may vary significantly between programs and location. 
While this is likely due to most studies being pilot studies, 
a medical qualification is already among the most expen-
sive university programs available to students worldwide, 
and costs continue to increase at the expense of acces-
sibility [5].  Given the scarcity of outcome data and the 
intrinsic difficulty in comparing learning outcomes in 

the context of future benefit to patients combined with 
the ethical and epistemological difficulty in performing a 
cost benefit/effectiveness analysis in the setting of medi-
cal education, it is recommended that at minimum future 
studies provide data relating to the monetary costs; 
allowing the possibility of cost–benefit meta-analyses to 
be performed once higher quality data related to out-
comes are published [5].

In studies which assessed students’ nutrition compe-
tencies, significant improvements were reported when 
compared to traditional teaching methods. The key dif-
ference was that culinary medicine curricula offers hands-
on practical components and case-based learning as 
shown in Table  1. These practical culinary components 
are analogous to lab-based experiential learning, allowing 
students to apply theoretical knowledge to simulate real-
world patient cases and to “learn by doing”,—an effective 
method for clinical knowledge translation [62, 63]. Other 
possible reasons for the improved competency outcomes 
arise from multidisciplinary faculty and community ser-
vice components that together helped to increase students’ 
understanding in applying practical nutrition and dietary 
advice in a community context [64]. Given that physicians 
play a key role in advising patients in nutrition, enhanced 
nutrition counseling skills will be effective for improving 
long term health outcomes for patients struggling with 
diet, weight loss, diabetes, and other chronic health prob-
lems [65]. If increased nutrition counseling competencies 
gained through culinary medicine programs can be main-
tained into vocational practice, future doctors will be bet-
ter equipped to address the incoming burden that chronic 
diseases poses for healthcare systems [66].

While it is promising that increased confidence in culi-
nary skills and nutrition knowledge were demonstrated 
through participation in culinary medicine programs, 
none of the included studies sought longer-term follow-
up with participants, limiting current understanding 
of the enduring effects of these interventions. This is an 
important consideration. Four out of 9 of the qualitative 
studies included in this review had cross-sectional meth-
odologies, which under the Levels of Evidence Framework, 
form the lowest level evidence in establishing causation, 
but provide a basis for future study designs to incorpo-
rate stronger forms of evidence [67]. Since the ultimate 
objective for culinary medicine programs is, positive 
clinical practice outcomes, it would be ideal for future 
studies to provide more robust evidence when investigat-
ing the impact of nutritional competencies gained within 
a culinary medicine program correlating or translating 
to better nutrition counseling in practice. Longitudinal 
studies would be required that track participants post-
graduation and involve suitable controls for comparison, 
which could be a challenging aspect of study design.
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The findings of surveys on students’ attitudes towards 
nutrition counseling showed mixed results. Two stud-
ies identified negative findings, which while initially 
surprising, were partially explained by examining the 
recruitment methods used. In Pang et  al. (2019) suit-
able participants were assessed by application essays, 
allowing course conveners to select participants based 
on perceived interest, resulting in potential selection 
bias. Furthermore, the majority of studies reviewed were 
electives. Together, these two factors indicate strong 
selection bias, that of course conveyors selections and 
participants’ personal inclinations, and resulted in high 
positive pre-course scores on attitudes towards nutrition 
and nutrition counseling and statistically non-significant 
results. These negative findings when analysed in tandem 
with post-course improvements in nutrition counseling 
competencies suggest that students’ individual attitudes 
towards nutrition is not the largest factor contributing to 
their lack of nutritional knowledge to effectively counsel 
patients about diet. Nonetheless, future primary studies 
assessing culinary medicine programs should attempt to 
mitigate inherent selection bias and confounding results. 
Mitigation could potentially be achieved by implement-
ing culinary medicine as a non-selective component with 
randomised participants and consequent non-partici-
pants as controls.

Strengths and limitations of this review
The included papers in this study were collated from 
multiple databases through keyword search strings to 
yield results relevant to the research question, which has 
the potential be too narrow in scope. Screening of 2289 
relevant papers was performed manually through Covi-
dence after establishing 98% interrater reliability for an 
initial 50 results. Whilst interrater reliability was high, 
the potential for exclusion of relevant papers for final 
review does exist to some extent. Given that culinary 
medicine is a relatively recent development in the con-
text of medical pedagogy, all the primary research find-
ings were the results from pilots and on-going trials with 
limited longitudinal data and differing methodologies. 
Despite the best efforts to make data comparable by over-
laying a systematic approach on qualifying studies, inter-
pretation of results necessarily requires extrapolation to 
draw relevant pedagogical and clinical conclusions. These 
subjective effects were mitigated, in-part, by citing peer-
reviewed papers that supported our analysis. Another 
consequence of disparate measurement methods 
between existing studies is the inability to apply quanti-
tative statistical methods in a meaningful manner, such 
as regression analysis and heterogenicity calculations. 
Specific challenges to overcome this limitation include 
accounting for duplicity of results for papers involved in a 

same trial and determining which outcome performance 
measures to use. Moreover, publication biases could 
obfuscate true effects of culinary medicine interventions 
if significant results are published more often than non-
significant findings. Furthermore, as many of the results 
in these trials are likely to have an impact on the contin-
ued institutional support of these pilot programs, there is 
a risk of confirmation biases from investigators. Although 
study quality was not used to exclude papers used for our 
review, we have modified the CASP protocol to obtain a 
numerical rank of study quality (Tables 3 and 4). Several 
steps within the CASP protocol requires assessors’ judge-
ment to determine if a criterion has been met and this 
process is inherently subjective and may vary between 
individuals.

While our search was performed in English, which is 
inherently biased towards the selection of papers pro-
duced in Anglophone countries or papers with English 
translations embedded, we recognise that there may be 
relevant papers in other languages that have been unin-
tentionally excluded. Tangential to this issue is the unin-
tended isolation of papers reviewed to only the United 
States of America and Canada, which raises the question 
of generalisability of our findings towards medical teach-
ing institutions in other countries.

Despite these limitations, this is one of the first scoping 
reviews of the literature on culinary medicine programs 
that detail existing culinary medicine program compo-
nents, methods and results. Through our analysis, future 
investigations will be able to rely on a consolidated paper 
to determine appropriate study designs, types of data col-
lection and analytical methodologies.

Conclusions
This paper identified a small but notable body of lit-
erature describing culinary medicine programs that 
have been implemented in medical schools and ana-
lysed their findings. Our results indicate that culinary 
medicine programs are a good initiative to pursue 
and can be delivered in a hands-on way that provides 
potential future clinical benefits for students and 
patients. Culinary medicine programs appear to be a 
feasible replacement for traditional didactic nutrition 
education and may be more effective than traditional 
didactic methods at improving student competency. 
Yet, despite growing interest in establishing culinary 
medicine curricula and positive pilot and trial data, 
there is still a lack of strong evidence to claim that 
culinary medicine programs are superior to tradi-
tional nutrition education in medical school. A lack of 
standardization between culinary medicine pilot stud-
ies further hinders comparability and the ability to 
extrapolate benefits.
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While more research is needed to determine the 
viability of culinary medicine programs in medical 
education, the argument for implementation can be 
improved if future culinary medicine studies obtain 
stronger evidence and maintain consistent objectives 
and methodologies as established in current literature. 
Namely, maintaining consistency with competency 
scales, teaching staff mix, delivery methods and quali-
tative analytical methods. Future studies should also 
aim to report on program cost and provide long term 
follow up of participants.
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