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Abstract

The environments in which population health

interventions occur shape both their implemen-

tation and outcomes. Hence, when evaluating

these interventions, we must explore both inter-

vention content and context. Mixed methods

(integrating quantitative and qualitative meth-

ods) provide this opportunity. However, although
criteria exist for establishing rigour in quantita-

tive and qualitative research, there is poor con-

sensus regarding rigour in mixed methods. Using

the empirical example of school-based obesity

interventions, this methodological review exam-

ined how mixed methods have been used and re-

ported, and how rigour has been addressed.

Twenty-three peer-reviewed mixed methods stu-
dies were identified through a systematic search

of five databases and appraised using the guide-

lines for Good Reporting of a Mixed Methods

Study. In general, more detailed description of

data collection and analysis, integration, infer-

ences and justifying the use of mixed methods is

needed. Additionally, improved reporting of

methodological rigour is required. This review
calls for increased discussion of practical tech-

niques for establishing rigour in mixed methods

research, beyond those for quantitative and

qualitative criteria individually. A guide for re-

porting mixed methods research in population

health should be developed to improve the re-

porting quality of mixed methods studies.

Through improved reporting, mixed methods

can provide strong evidence to inform policy

and practice.

Introduction

Population health interventions are shaped not only

by participants but also by the environments in

which they occur (e.g. classrooms, community

spaces, retail outlets); hence, understanding context

is essential when evaluating interventions [1, 2].

Considering the importance of context in evaluating

both implementation fidelity and outcomes, from a

methodological standpoint mixed methods present

an ideal tool for intervention evaluation [1].

According to Albright et al. [1], mixed methods

provide the benefit of including quantitative meth-

ods to examine the intervention content (the ‘what’)

and qualitative methods to explore the context (the

‘why’ and ‘how’) [1]. However, to determine the

strength of evidence derived from mixed methods

studies, we must also evaluate the methodological

rigour of such work. Although guidance exists for

assessing rigour in quantitative and qualitative

methods individually, there is little direction for as-

sessing rigour in mixed methods research.

It is estimated that 10% of school-aged children

worldwide [3] and one-third of North American chil-

dren [4, 5] are overweight or obese. Although

schools provide an ideal environment for prevention,

school and community characteristics shape these

interventions [6–8]. Hence, this methodological

review uses the empirical example of school-based
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obesity interventions to examine how mixed meth-

ods have been used and how rigour has been ad-

dressed in this area of population health research.

Although several definitions for mixed methods

exist, this review was informed by the six charac-

teristics of mixed methods research described by

Creswell and Plano Clark [9] (see Box 1). Mixed

methods research provides a platform to combine

the strengths of both quantitative and qualitative

methodologies to offset their respective weaknesses.

The fundamental indicator of mixed methods re-

search, distinguishing it from research that simply

uses both quantitative and qualitative methods, is

integration. ‘Integration’ is the purposeful mixing

of quantitative and qualitative methods, which can

occur at different phases of the research process (i.e.

data collection, analysis, interpretation and/or dis-

cussion) [10]. One way to capture possible vari-

ations in the timing and integration of methods is

the ‘mixed methods designs’ proposed by Creswell

and Plano Clark [9] (i.e. convergent parallel, expla-

natory sequential, exploratory sequential, em-

bedded, multiphase, and transformative). The

interpretations made from the individual quantita-

tive and qualitative strands are ‘inferences’, whereas

the conclusions made from both strands together are

‘meta-inferences’ [9].

Box 1. Characteristics of mixed methods research

as outlined by Creswell and Plano Clark [9]

Mixed methods research involves:

. Collecting and analysing both quantitative

and qualitative data.
. Integrating the quantitative and qualitative

data.
. Prioritizing quantitative or qualitative data,

or both have equal priority.
. Using and integrating these methods in

one study or multiple phases of a research

programme.
. The methods are theoretically informed.
. Using specific (mixed methods)

research designs

Although there is ongoing discussion regarding

which worldview(s) mixed methods research corres-

ponds with, pragmatism is one of the most fre-

quently adopted [9, 11, 12]. The pragmatic

worldview aligns with population health research

given its emphasis on problem solving, practice

and interest in individual–environment interactions

[13]. Pluye and Hong [14] highlight the value of

mixed methods in public health research:

mix[ed] methods combines the power of stor-

ies and the power of numbers. In public

health, stories have the power to change poli-

cies, and statistics traditionally provide a

strong rationale to make changes (p. 30).

Mixed methods approaches are useful for under-

standing the contextual and environmental factors

that influence behaviour, health, policies and pro-

grammes [15]. By using mixed methods, researchers

can examine multiple perspectives and ecological

levels, contextualize trends, compare and triangulate

different findings, and assess both processes and out-

comes [16, 17].

Rigour in mixed methods research

Given the differences between quantitative and

qualitative research methods, rigour is assessed in

different ways [18, 19]. In quantitative research, the

criteria for rigour include validity, reliability, replic-

ability and generalizability [20]. Although the dis-

cussion regarding rigour in qualitative research is

ongoing, Lincoln and Guba’s [21] criteria of cred-

ibility, transferability, dependability and confirm-

ability are considered the ‘gold standard’ ([22], p.

179, [12], p. 527). Given the differences between

assessing rigour in quantitative and qualitative

methodologies, establishing rigour in mixed meth-

ods research is complex and requires additional

consideration.

Rigour and quality are currently topics of great

interest in the mixed methods literature and consen-

sus in these areas has yet to be reached [23].

Tashakkori and Teddlie [12] refer to the literature

on mixed methods quality as ‘chaotic’ (p. 813),

noting inconsistencies in (i) the terms used, (ii) the
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concepts that should be evaluated, (iii) whether

quantitative and qualitative methods should be as-

sessed separately and (iv) whether final conclusions

based on both method types should be evaluated.

There is poor consensus regarding quality issues

that are specific to mixed methods research above

monomethod (i.e. quantitative and qualitative)

approaches [23]. However, several authors discuss

the importance of assessing integration and the need

to justify the use of mixed methods [20, 23–27].

Researchers should be transparent in their descrip-

tions of the research process (i.e. providing thorough

details of data collection, analysis, interpretation and

integration for all methods) so that readers can judge

quality [20, 24–26, 28]. Finally, the use of mixed

methods and the inferences made should be based

on the research question(s) [20, 25].

Although methodological reviews of mixed meth-

ods have been conducted in health services research

[24, 26, 29–31] and health sciences research more

generally [32], the authors were unable to find simi-

lar reviews of the public health literature. Given the

different contexts of health services and public health

research, investigating the use of mixed methods in

population health is worthwhile. Using the empirical

example of school-based obesity interventions, this

methodological review examines how mixed meth-

ods have been used and how rigour has been

addressed in this area of population health research.

The school-based obesity intervention literature was

examined to answer the following questions:

1) How have mixed methods been used in re-

search related to assessing the implementa-

tion and outcomes of school-based obesity,

physical activity and nutrition interventions?

2) How have mixed methods been reported in

these studies?

3) How has rigour been addressed in these

studies?

Materials and methods

A systematic approach was used to search for mixed

methods studies regarding school-based obesity,

physical activity and nutrition interventions.

‘Mixed methods studies’ were defined as those

that ‘involve mixing [integration] within a single

study’ ([33], p. 123). Including only ‘mixed methods

studies’ allowed for the reporting quality of all

mixed methods components (i.e. quantitative and

qualitative data collection, analysis, integration

and meta-inferences) to be reviewed within one

paper. The first author conducted the literature

search, data extraction and critical appraisal. In

August 2014, English-language articles published

since January 2000 were identified through a

search of five electronic databases (PubMed

[Medline], Scopus, EMBASE, PsycInfo and

ERIC) using the search terms in Table I. Figure 1

provides a summary of the review process. First,

titles and abstracts of all studies were examined

and the exclusion criteria (Table II) were applied

to determine which studies should be excluded and

which studies required further investigation through

reading the full-text article. Second, the full-text

articles were reviewed using the inclusion and ex-

clusion criteria. Reasons for exclusion at this stage

are given in Fig. 1. After the review process, the

reference lists of the remaining articles were hand-

searched for additional sources, resulting in four

more articles meeting the inclusion criteria.

For each of the 23 articles included in this review,

a data extraction tool developed from four resources

[24, 34–36] was used to collect information regard-

ing the study purpose, theoretical framework, inter-

vention, design, methods, analysis, rigour and

findings (Appendix). Rigour was assessed by exam-

ining criteria for quantitative (i.e. validity, reliabil-

ity, replicability and generalizability) [20] and

qualitative (i.e. credibility, transferability, depend-

ability and confirmability) [21] research.

Additionally, the Good Reporting of a Mixed

Methods Study (GRAMMS) guidelines [24]

(Box 2) were used to assess considerations unique

to mixed methods rigour (derived from the previ-

ously discussed literature) and to appraise article

quality. These guidelines were chosen over other

quality appraisal tools because they explicitly

applied to mixed methods research, assessed all in-

dividual methods (both quantitative and qualitative)
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within the design and included specific, practical

questions to guide the appraisal. A subset of the

questions presented by O’Cathain et al. [24] were

chosen for each guideline; these questions focused

on reporting quality. Questions related to quantita-

tive and qualitative rigour were omitted as these

topics were assessed in more detail in the data

extraction tool. Questions regarding research pro-

posals were excluded, as were those related to

characteristics of the research team, because this in-

formation was not in the reviewed articles.

Box 2. The GRAMMS guidelines as described

by O’Cathain et al. [24]

1) “Describe the justification for using a

mixed methods approach to the research

question

2) Describe the design in terms of the purpose,

priority and sequence of methods

3) Describe each method in terms of sam-

pling, data collection and analysis

4) Describe where integration has occurred,

how it has occurred and who has partici-

pated in it

5) Describe any limitation of one method

associated with the presen[ce] of the other

method

6) Describe any insights gained with mixing

or integrating methods” ([24], p. 97)

Results

Twenty-three articles representing 20 interventions

were included in this review. Summaries of included

articles are provided in Table III (study purpose,

intervention details and key findings) and Table IV

(study design and methods). The studies took place

in the United States (n¼ 9), Australia (n¼ 6),

Canada (n¼ 4), the Netherlands (n¼ 2), Denmark

(n¼ 1) and England (n¼ 1). Eleven interventions

were related to nutrition, seven were related to phys-

ical activity, and two examined obesity, physical

activity and nutrition. Ten articles assessed imple-

mentation of interventions, seven investigated inter-

vention outcomes, and six explored both

implementation and outcomes. As noted in Table

IV, the majority of studies examined interventions

in elementary schools (kindergarten to Grade 8)

(n¼ 16). Seven studies involved interventions

targeting special populations: five focused on low-

income schools and two examined an intervention

specific to indigenous schools. The majority of inter-

ventions occurred during the school day (n¼ 13),

five were specific to instructional time, one was at

recess, and one occurred before and after school.

A variety of interventions were examined, includ-

ing changes to food offered in school cafeterias and

vending machines, existing curricula (i.e. physical

education and home economics), and curriculum

supplements related to nutrition, physical activity

Table I. Search terms

Concept Search terms

Mixed Methods ‘mixed method*’ OR ‘mixed approach*’ OR ‘mixed stud*’ OR ‘mixed’ OR triangulation OR ‘quanti-

tative AND qualitative’ OR ‘multi* method*’ OR ‘survey* AND interview’ OR ‘survey* AND

focus group*’

School Intervention (school* OR student*) AND (intervention* OR program* OR ‘health promotion’ OR ‘health educa-

tion’ OR ‘health policy’ OR ‘public health’)

Obesity obesity OR overweight OR obese OR BMI OR nutrition OR diet OR ‘food habits’ OR ‘food prefer-

ences’ OR ‘physical activity’ OR ‘physical education’ OR exercise OR ‘active transportation’ OR

‘physical fitness’

Age Group child OR adolescent OR youth

K. M. Brown et al.

814

D
ow

nloaded from
 https://academ

ic.oup.com
/her/article/30/6/811/2355441 by guest on 31 M

ay 2023



and obesity. Four studies investigated interventions

that incorporated a family component, by including

take-home activities, providing parents with infor-

mation, or holding family events at schools. The

remaining results focus on the study methods,

which are organized using the GRAMMS guidelines

(Table V).

Mixed methods design and justification

Less than half of the articles (n¼ 10) specified they

were using a mixed methods approach. The remain-

ing articles used ‘mixed-mode’ (n¼ 3) and ‘triangu-

lation’ (n¼ 1), or simply discussed using both

quantitative and qualitative methods (n¼ 9). Only

eight articles justified the use of mixed methods

Illustrations

Records excluded (n=101) 
-Not mixed methods (n=52) 
-Not a school intervention (n=16) 
-Not a PA/nutrition/obesity 
intervention (n=15) 
-Not an empirical study (n=8) 
-Missing information regarding data 
collection and/or analysis (n=5) 
-Only overweight/obese students 
were allowed to participate (n=3) 
-Incorrect age group (n=2) 

Articles identified through database 
search (n=2,739)

Scopus (n=465), PubMed (n=934), 
PsycInfo (n=793), EMBASE (n=509), 

ERIC (n=38)

Abstracts and titles reviewed (n=1,242)

Exclusion of duplicates (n=1,551) 

Full-text articles reviewed (n=120)

Records excluded (n=1,122) 
-Not mixed methods  
-Not a school intervention  
-Not a PA/nutrition/obesity 
intervention 
-Not an empirical study  
-Incorrect age group 
-Clinical interventions 
-Article didn’t pertain to a specific
intervention

23 studies included in review
Data extraction & critical appraisal of 

articles 

Additional articles 
included through 

hand-search (n=4) 

Fig. 1. Summary of article review process.
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(Table V; Guideline 1): with all eight mentioning

this approach enhanced their understanding of the

research problem. Further, two discussed how the

qualitative findings increased their confidence in

the quantitative findings and two stated that using

both quantitative and qualitative methods would

strengthen the findings and reduce the limitations

of the individual methods within the design.

Finally, despite Creswell and Plano Clark’s [9] cri-

terion of a theoretically informed design, only six

articles identified a theoretical perspective or frame-

work informing the study.

Overall, the mixed methods designs were poorly

described (Table V; guideline 2). Although all art-

icles stated the study purpose, less than half (n¼ 10)

discussed the purpose of the design. Only four art-

icles stated the priority of methods; of these, two

prioritized qualitative, one prioritized quantitative,

and one considered qualitative and quantitative as

equal priority. All but four articles discussed the

sequence of methods; however, mixed methods

terminology (e.g. concurrent, sequential timing)

was not necessarily used. Eight articles described

when integration occurred; only one article [37] ac-

tually used the term ‘integrate’. This article [37] was

also the only one to include a visual overview of the

study design, including the data collection, analysis

and stage of integration.

Only three studies identified the mixed methods

design used. However, for studies that did not indi-

cate design, the methods description was examined

to categorize them using the design prototypes

described by Creswell and Plano Clark [9]. The

most frequent design was convergent parallel

(n¼ 14), followed by explanatory sequential

(n¼ 5), multiphase (n¼ 2), exploratory sequential

(n¼ 1) and embedded (n¼ 1). Ten studies used

one quantitative and one qualitative method; eight

studies combined two or three quantitative methods

with qualitative, and nine studies linked two or three

qualitative methods with quantitative. Looking at

the specific methods combined, 12 articles used

Table II. Inclusion and exclusion criteria for article review

Inclusion criteria Exclusion criteria

. Empirical studies

. School-based interventions for obesity, nutrition, and/or

physical activity (including after-school initiatives that

occur at school)

. Interventions for elementary and secondary school stu-

dents aged 5–18

. Studies that included at least one qualitative and one

quantitative method in the same article, a description of

the analysis of both types of data, and integration

. English-language full-text peer-reviewed articles pub-

lished (or in press) since 2000a

. Articles accessible through the University of Waterloo

library

. Review articles or articles that described a research pro-

gramme’s methodology without any results

. Studies that did not analyse obesity, nutrition and/or phys-

ical activity interventions

. Interventions that were not for elementary and/or second-

ary school students

. Interventions that did not occur in a school setting

. Clinical interventions

. Interventions that were restricted to only overweight or

obese participants

. Studies in which a survey consisted of closed- and open-

ended questions (and no other qualitative methodology)b

. Studies that did not include integration of quantitative and

qualitative methods (collection and/or analysis)

. Studies that were missing information regarding data col-

lection and/or analysis

aThis timeframe was chosen because the first reference book on mixed methods (Tashakkori and Teddlie’s Handbook of Mixed
Methods in Social and Behavioral Research, 1st edn) was published in 2003. Hence, the three previous years were included as a
buffer.
bThis decision aligns with Curry and Nunez-Smith [27] and Kroll and Neri [10], who do not consider studies in which the only
qualitative component is open-ended questions in a survey to be mixed methods. In a review of mixed methods studies in health
care, Östlund et al. [30] also excluded these papers.
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lt
h
ie

r
ch

o
ic

es

–
1
4
–
1
7
%

o
f

sa
le

s
w

er
e

h
ea

lt
h
ie

r
ch

o
ic

e
p
ro

d
u
ct

s

–
V

en
d
in

g
m

ac
h
in

e

re
v
en

u
es

d
ec

li
n
ed

–
P

ri
ce

,
v
al

u
e,

ta
st

e
d
ec

re
as

ed

li
k
el

ih
o
o
d

o
f

st
u
d
en

ts
p
u
r-

ch
as

in
g

h
ea

lt
h
ie

r
ch

o
ic

es
C

h
en

et
a
l.

[6
5
]

U
S

A
–

E
v
al

u
at

e
sh

o
rt

-t
er

m
im

p
ac

ts

o
n

p
ar

ti
ci

p
an

ts
’

k
n
o
w

le
d
g
e,

at
ti

tu
d
es

,
b
eh

av
io

u
rs

N
E

–
C

la
ss

ro
o
m

co
o
k
in

g
cu

rr
ic

u
-

lu
m

an
d

fa
m

il
y

ta
k
e-

h
o
m

e

co
o
k
in

g
co

m
p
o
n
en

t
to

p
ro

-

m
o
te

et
h
n
ic

p
ro

d
u
ce

(i
.e

.
lo

-

ca
ll

y
av

ai
la

b
le

fr
es

h

v
eg

et
ab

le
s/

le
g
u
m

es
)

–
In

cr
ea

se
d

st
u
d
en

ts
’

k
n
o
w

-

le
d
g
e,

p
re

fe
re

n
ce

s
an

d
co

n
-

su
m

p
ti

o
n

o
f

v
eg

et
ab

le
s,

in
cr

ea
se

d
in

v
o
lv

em
en

t
in

h
o
m

e
co

o
k
in

g

(c
o
n
ti

n
u
ed

)
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T
a
b

le
II

I.
C

o
n
ti

n
u
ed

S
tu

d
y

C
o
u
n
tr

y
S

tu
d
y

p
u
rp

o
se

T
ar

g
et

ar
ea

a

A
g
e

g
ro

u
p

b
In

te
rv

en
ti

o
n

d
et

ai
ls

K
ey

fi
n
d
in

g
s

–
L

o
w

-i
n
co

m
e

sc
h
o
o
ls

in

N
o
rt

h
er

n
C

al
if

o
rn

ia

d
e

M
ei

j
et

a
l.

[3
7
]

T
h
e

N
et

h
er

la
n
d
s

–
B

ar
ri

er
s

an
d

fa
ci

li
ta

to
rs

to

ad
o
p
ti

o
n
,

im
p
le

m
en

ta
ti

o
n

an
d

in
st

it
u
ti

o
n
al

iz
at

io
n

o
f

in
te

rv
en

ti
o
n

P
A

E
–

JU
M

P
-i

n
:

m
u
lt

i-
co

m
p
o
n
en

t

p
ro

g
ra

m
m

e
to

p
ro

m
o
te

d
ai

ly

p
h
y
si

ca
l

ac
ti

v
it

y
an

d
sp

o
rt

p
ar

ti
ci

p
at

io
n

–
S

p
o
rt

s
cl

u
b
s

an
d

P
A

b
re

ak
s

d
u
ri

n
g

sc
h
o
o
l

–
C

u
rr

ic
u
lu

m
an

d
ta

k
e-

h
o
m

e

co
m

p
o
n
en

t

–
P

ar
en

t
in

fo
rm

at
io

n

–
S

ch
o
o
ls

in
lo

w
-i

n
co

m
e

ar
ea

s

o
f

A
m

st
er

d
am

–
B

ar
ri

er
:

re
q
u
ir

ed
co

ll
ab

o
r-

at
io

n
b
et

w
ee

n
o
rg

an
iz

at
io

n
s,

n
ee

d
fo

r
ad

ap
ta

ti
o
n

o
f

in
te

r-

v
en

ti
o
n

to
lo

ca
l

co
n
te

x
ts

G
ib

so
n

et
a
l.

[6
6
]

U
S

A
–

M
o
n
it

o
r

fi
d
el

it
y
,

im
p
le

m
en

ta
-

ti
o
n
,

re
ac

h
,

d
o
se

,
an

d
m

ai
n
-

te
n
an

ce
o
f

in
te

rv
en

ti
o
n

–
D

es
cr

ib
e

co
n
te

x
t

o
f

im
p
le

m
en

ta
ti

o
n

P
A

E
P

h
y
si

ca
l

A
ct

iv
it

y
A

cr
o
ss

th
e

C
u
rr

ic
u
lu

m
-9

0
m

in
o
f

p
h
y
s-

ic
al

ly
ac

ti
v
e

le
ss

o
n
s

p
er

w
ee

k
;

in
co

rp
o
ra

ti
n
g

p
h
y
si

ca
l

ac
ti

v
it

y
in

to
o
th

er
su

b
je

ct
s

–
S

ig
n
ifi

ca
n
tl

y
g
re

at
er

P
A

le
v
el

s
fo

r
in

te
rv

en
ti

o
n

st
u
-

d
en

ts
co

m
p
ar

ed
w

it
h

co
n
-

tr
o
ls

–
H

ig
h
er

en
jo

y
m

en
t

am
o
n
g

in
te

rv
en

ti
o
n

st
u
d
en

ts
co

m
-

p
ar

ed
w

it
h

co
n
tr

o
ls

G
it

te
ls

o
h
n

et
a
l.

[3
9
]

U
S

A
–

T
re

n
d
s

in
sc

h
o
o
l

cl
im

at
e

d
u
ri

n
g

in
te

rv
en

ti
o
n

–
Im

p
ac

t
o
f

sc
h
o
o
l

cl
im

at
e

o
n

in
te

rv
en

ti
o
n

N
,

P
A

,
O

E
–

P
at

h
w

ay
s

–
C

la
ss

ro
o
m

cu
rr

ic
u
lu

m
re

la
te

d

to
h
ea

lt
h
y

ea
ti

n
g

an
d

P
A

–
R

ed
u
ce

fa
t

in
fo

o
d
s

se
rv

ed
in

sc
h
o
o
l

ca
fe

te
ri

a

–
P

h
y
si

ca
l

ed
u
ca

ti
o
n

th
re

e

ti
m

es
p
er

w
ee

k
,

ex
er

ci
se

b
re

ak
s,

g
u
id

ed
p
la

y
at

re
ce

ss

–
F

am
il

y
ev

en
ts

–
In

d
ig

en
o
u
s

sc
h
o
o
ls

–
B

ar
ri

er
s:

ad
m

in
is

tr
at

io
n
,

p
o
o
r

fa
m

il
y

p
ar

ti
ci

p
at

io
n

–
P

o
si

ti
v
e

as
so

ci
at

io
n

b
et

w
ee

n

sc
h
o
o
l

cl
im

at
e

an
d

cl
as

sr
o
o
m

cu
rr

ic
u
lu

m
co

m
p
o
n
en

t

G
o
ld

b
er

g
et

a
l.

[4
3
]

U
S

A
–

D
ev

el
o
p
m

en
t,

im
p
le

m
en

ta
-

ti
o
n
,

ev
al

u
at

io
n

o
f

sc
h
o
o
l

fo
o
d

se
rv

ic
e

in
te

rv
en

ti
o
n

N
E

–
C

h
an

g
e

fo
o
d
s

o
ff

er
ed

at

sc
h
o
o
l

to
in

cl
u
d
e

m
o
re

fr
u
it

s

an
d

v
eg

et
ab

le
s

an
d

in
cr

ea
se

n
u
tr

ie
n
t

q
u
al

it
y

–
M

o
re

fr
u
it

,
v
eg

et
ab

le
s,

w
h
o
le

g
ra

in
s,

lo
w

-f
at

d
ai

ry
av

ai
la

b
le

–
A

tt
it

u
d
es

o
f

st
ak

eh
o
ld

er
s

to
w

ar
d

p
ro

g
ra

m
m

e
im

p
ro

v
ed

(c
o
n
ti

n
u
ed

)

K. M. Brown et al.

818

D
ow

nloaded from
 https://academ

ic.oup.com
/her/article/30/6/811/2355441 by guest on 31 M

ay 2023



T
a
b

le
II

I.
C

o
n
ti

n
u
ed

S
tu

d
y

C
o
u
n
tr

y
S

tu
d
y

p
u
rp

o
se

T
ar

g
et

ar
ea

a

A
g
e

g
ro

u
p

b
In

te
rv

en
ti

o
n

d
et

ai
ls

K
ey

fi
n
d
in

g
s

–
S

ch
o
o
l

w
h
er

e
m

o
re

th
an

6
0
%

o
f

st
u
d
en

ts
el

ig
ib

le
fo

r
fr

ee
o
r

re
d
u
ce

d
p
ri

ce
lu

n
ch

es

–
F

o
o
d

se
rv

ic
es

p
o
li

ci
es

in

p
la

ce

H
e

et
a
l.

[6
7
]

D
en

m
ar

k
–

Im
p
le

m
en

ta
ti

o
n

o
f

p
o
li

cy
,

in
-

fl
u
en

ce
o
f

at
ti

tu
d
es

an
d

b
eh

av
io

u
rs

–
E

x
p
lo

re
im

p
ac

ts
o
f

p
o
li

cy

N
E

an
d

S
–

S
ch

o
o
ls

w
it

h
o
rg

an
ic

fo
o
d

p
o
li

cy
:

a
sp

ec
ifi

c
p
o
rt

io
n

o
f

fo
o
d

av
ai

la
b
le

is
o
rg

an
ic

–
In

cr
ea

se
d

in
te

n
ti

o
n

to
ea

t
o
r-

g
an

ic
fo

o
d
s

b
u
t

n
o

ef
fe

ct
o
n

b
eh

av
io

u
r

–
S

tu
d
en

ts
in

sc
h
o
o
ls

w
it

h
o
r-

g
an

ic
p
o
li

ci
es

p
u
rc

h
as

ed

sc
h
o
o
l

m
ea

ls
m

o
re

o
ft

en
th

an

sc
h
o
o
ls

w
it

h
o
u
t

th
es

e
p
o
li

ci
es

K
o
n
g

et
a
l.

[6
8
]

U
S

A
–

In
v
es

ti
g
at

e
fe

as
ib

il
it

y
o
f

w
al

k
in

g
sc

h
o
o
l

b
u
s

p
ro

g
ra

m
m

e

P
A

E
–

W
al

k
in

g
sc

h
o
o
l

b
u
s:

st
ru

c-

tu
re

d
w

al
k
in

g
g
ro

u
p

to
an

d

fr
o
m

sc
h
o
o
l

ru
n

b
y

p
ar

en
t

v
o
lu

n
te

er
s

–
F

o
u
r

h
ea

lt
h

th
em

es
in

co
rp

o
-

ra
te

d
in

to
w

al
k

(r
el

at
ed

to
P

A
,

sc
re

en
ti

m
e,

fr
u
it

s
an

d
v
eg

e-

ta
b
le

s,
su

g
ar

-s
w

ee
te

n
ed

b
ev

-

er
ag

e
in

ta
k
e)

–
H

ig
h

st
u
d
en

t
an

d
v
o
lu

n
te

er

sa
ti

sf
ac

ti
o
n

–
P

ar
ti

ci
p
an

ts
fo

u
n
d

w
al

k
in

g

sc
h
o
o
l

b
u
s

to
b
e

a
su

p
p
o
rt

iv
e

an
d

sa
fe

en
v
ir

o
n
m

en
t

th
at

en
co

u
ra

g
ed

so
ci

al
in

te
ra

ct
io

n

an
d

P
A

L
o
n
g
le

y
an

d
S

n
ee

d

[4
8
]

U
S

A
–

P
ro

ce
ss

an
d

o
u
tc

o
m

es
o
f

p
o
li

cy

–
E

x
am

in
ed

p
o
li

cy
en

v
ir

o
n
m

en
t

p
re

-
an

d
p
o
st

-f
ed

er
al

le
g
is

la
ti

o
n

N
E

an
d

S
–

C
h
il

d
N

u
tr

it
io

n
&

W
IC

R
ea

u
th

o
ri

za
ti

o
n

A
ct

–
S

ch
o
o
ls

th
at

h
ad

sc
h
o
o
l

m
ea

l

p
ro

g
ra

m
m

es
m

u
st

d
ev

el
o
p

w
el

ln
es

s
p
o
li

cy
th

at
ad

d
re

ss
es

o
b
es

it
y

(t
h
is

st
u
d
y

o
n
ly

lo
o
k
ed

at
n
u
tr

it
io

n

co
m

p
o
n
en

t)

–
3
5
%

in
cr

ea
se

in
w

el
ln

es
s

co
m

p
o
n
en

ts
fr

o
m

p
re

-
to

p
o
st

-l
eg

is
la

ti
o
n

–
U

se
o
f

n
u
tr

it
io

n
g
u
id

el
in

es
fo

r

fo
o
d
s

se
rv

ed
,

fu
n
d
ra

is
in

g
,

v
en

d
in

g
m

ac
h
in

es

–
L

es
s

p
ro

g
re

ss
in

p
o
li

cy
im

p
le

-

m
en

ta
ti

o
n

an
d

m
o
n
it

o
ri

n
g

th
an

d
ev

el
o
p
m

en
t

–
B

ar
ri

er
s:

u
si

n
g

fo
o
d

fo
r

fu
n
-

d
ra

is
in

g
,

ti
m

e
M

ar
te

n
s

et
a
l.

[4
5
]

T
h
e

N
et

h
er

la
n
d
s

–
E

x
am

in
e

im
p
le

m
en

ta
ti

o
n
,

te
ac

h
er

s’
an

d
st

u
d
en

ts
’

p
er

-

ce
p
ti

o
n
s

o
f

p
ro

g
ra

m
m

e

N
S

–
K

ra
ch

to
v
er

–
N

u
tr

it
io

n
ed

u
ca

ti
o
n

p
ro

-

g
ra

m
m

e
to

in
cr

ea
se

fr
u
it

co
n
-

su
m

p
ti

o
n

an
d

b
re

ak
fa

st

fr
eq

u
en

cy
/q

u
al

it
y
,

d
ec

re
as

e

–
T

ea
ch

er
s

li
k
ed

m
o
st

p
ro

-

g
ra

m
m

e
co

m
p
o
n
en

ts

–
H

ig
h
er

sa
ti

sf
ac

ti
o
n

o
f

K
ra

ch
to

v
er

cu
rr

ic
u
lu

m
co

m
-

p
ar

ed
w

it
h

tr
ad

it
io

n
al

cu
rr

ic
u
-

lu
m

(c
o
n
tr

o
ls

)

(c
o
n
ti

n
u
ed

)
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T
a
b

le
II

I.
C

o
n
ti

n
u
ed

S
tu

d
y

C
o
u
n
tr

y
S

tu
d
y

p
u
rp

o
se

T
ar

g
et

ar
ea

a

A
g
e

g
ro

u
p

b
In

te
rv

en
ti

o
n

d
et

ai
ls

K
ey

fi
n
d
in

g
s

co
n
su

m
p
ti

o
n

o
f

h
ig

h
-f

at

sn
ac

k
s

–
P

ro
g
ra

m
sp

ec
ifi

c
to

lo
w

S
E

S

st
u
d
en

ts

–
P

ro
g
ra

m
co

m
p
o
n
en

ts
te

ac
h
er

s

d
id

n
o
t

li
k
e

fr
eq

u
en

tl
y

n
o
t

im
p
le

m
en

te
d

M
o
rg

an
an

d

H
an

se
n

[5
6
]

A
u
st

ra
li

a
–

E
x
p
lo

re
te

ac
h
er

s’
p
er

sp
ec

-

ti
v
es

o
n

h
o
w

p
h
y
si

ca
l

ed
u
-

ca
ti

o
n

co
u
ld

b
e

im
p
ro

v
ed

P
A

E
–

P
h
y
si

ca
l

ed
u
ca

ti
o
n

in
p
ri

-

m
ar

y
sc

h
o
o
ls

–
In

su
ffi

ci
en

t
p
la

n
n
in

g
,

im
p
le

-

m
en

ta
ti

o
n
,

as
se

ss
m

en
t,

re
p
o
rt

-

in
g

an
d

ev
al

u
at

io
n

o
f

P
E

p
ro

g
ra

m
m

es
o
cc

u
rr

in
g

–
T

ea
ch

er
s

w
h
o

p
la

n
n
ed

an
d

im
p
le

m
en

te
d

m
o
re

li
k
el

y
to

as
se

ss
,

ev
al

u
at

e
an

d
re

p
o
rt

M
o
rg

an
an

d

H
an

se
n

[6
9
]

A
u
st

ra
li

a
–

E
x
p
lo

re
te

ac
h
er

s’
p
er

ce
iv

ed

b
ar

ri
er

s
to

d
el

iv
er

in
g

p
h
y
si

ca
l

ed
u
ca

ti
o
n

(P
E

)

P
A

E
–

P
h
y
si

ca
l

ed
u
ca

ti
o
n

in
p
ri

-

m
ar

y
sc

h
o
o
ls

–
M

ai
n

b
ar

ri
er

s
w

er
e

ca
te

g
o
r-

iz
ed

as
in

st
it

u
ti

o
n
al

,
le

ad
in

g

to
le

ss
ti

m
e

d
ev

o
te

d
to

P
E

an
d

re
d
u
ce

d
le

ss
o
n

q
u
al

it
y

M
o
rg

an
an

d

H
an

se
n

[7
0
]

A
u
st

ra
li

a
–

E
x
p
lo

re
o
u
tc

o
m

es
o
f

p
h
y
s-

ic
al

ed
u
ca

ti
o
n

P
A

E
–

P
h
y
si

ca
l

ed
u
ca

ti
o
n

in
p
ri

-

m
ar

y
sc

h
o
o
ls

–
P

E
p
ro

v
id

es
o
p
p
o
rt

u
n
it

ie
s

fo
r

im
p
ro

v
ed

fi
tn

es
s,

p
o
si

-

ti
v
e

le
ar

n
in

g
an

d
b
eh

av
io

u
r

o
u
tc

o
m

es
,

d
ev

el
o
p
in

g
so

ci
al

sk
il

ls

N
ay

lo
r

et
a
l.

[4
0
]

C
an

ad
a

–
E

x
am

in
e

im
p
le

m
en

ta
ti

o
n

an
d

im
p
ac

t
o
f

in
te

rv
en

ti
o
n

P
A

E
–

A
ct

io
n

S
ch

o
o
ls

!
B

C

–
P

ro
v
id

ed
o
p
p
o
rt

u
n
it

ie
s

fo
r

P
A

th
ro

u
g
h
o
u
t

d
ay

,
g
o
al

o
f

1
5
0

m
in

o
f

m
o
d
er

at
e

in
te

n
si

ty

P
A

p
er

w
ee

k
(i

n
cl

u
d
in

g
p
h
y
s-

ic
al

ed
u
ca

ti
o
n
)

–
T

im
e

sp
en

t
in

P
A

g
re

at
er

in

in
te

rv
en

ti
o
n

sc
h
o
o
ls

–
H

ig
h

sa
ti

sf
ac

ti
o
n

am
o
n
g

te
ac

h
er

s

–
P

o
si

ti
v
e

sc
h
o
o
l

cl
im

at
e,

p
ro

-

g
ra

m
m

e
fl

ex
ib

il
it

y
O

rm
e

et
a
l.

[4
6
]

E
n
g
la

n
d

–
E

x
am

in
e

ex
te

n
t

o
f

st
u
d
en

t

p
ar

ti
ci

p
at

io
n
,

p
er

sp
ec

ti
v
es

o
f

st
af

f
an

d
st

u
d
en

t
p
ar

ti
ci

p
an

ts

N
E

–
F

o
o
d

fo
r

L
if

e
P

ar
tn

er
sh

ip

p
ro

g
ra

m
m

e

–
N

u
tr

it
io

n
p
ro

g
ra

m
m

e
in

cl
u
d
-

in
g

S
ch

o
o
l

N
u
tr

it
io

n
A

ct
io

n

G
ro

u
p
s

(f
o
cu

s
o
n

im
p
ro

v
in

g

n
u
tr

it
io

n
in

sc
h
o
o
l)

–
S

ch
o
o
l

N
u
tr

it
io

n
A

ct
io

n

G
ro

u
p
s

a
v
al

u
ab

le
ca

ta
ly

st

fo
r

w
h
o
le

sc
h
o
o
l

ap
p
ro

ac
h

to
n
u
tr

it
io

n

P
et

ti
g
re

w
et

a
l.

[7
1
]

A
u
st

ra
li

a
–

P
o
li

cy
im

p
ac

t
o
n

sc
h
o
o
l

ca
n
te

en
s

N
E

an
d

S
–

W
es

t
A

u
st

ra
li

an
S

ch
o
o
l

H
ea

lt
h
y

F
o
o
d

an
d

D
ri

n
k

P
o
li

cy

–
T

ra
ffi

c
li

g
h
t

sy
st

em
to

la
b
el

fo
o
d

b
as

ed
o
n

n
u
tr

it
io

n

in
fo

rm
at

io
n

–
P

ri
n
ci

p
al

s
h
ad

p
o
si

ti
v
e

p
er

-

ce
p
ti

o
n

o
f

p
o
li

cy

–
In

cr
ea

se
in

n
u
m

b
er

o
f

sc
h
o
o
l

ca
n
te

en
s

b
re

ak
in

g
ev

en
,

d
e-

cr
ea

se
in

n
u
m

b
er

m
ak

in
g

a

(c
o
n
ti

n
u
ed

)
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T
a
b

le
II

I.
C

o
n
ti

n
u
ed

S
tu

d
y

C
o
u
n
tr

y
S

tu
d
y

p
u
rp

o
se

T
ar

g
et

ar
ea

a

A
g
e

g
ro

u
p

b
In

te
rv

en
ti

o
n

d
et

ai
ls

K
ey

fi
n
d
in

g
s

–
N

o
‘r

ed
’

fo
o
d
s

(h
ig

h
in

fa
t,

su
g
ar

an
d
/o

r
sa

lt
)

al
lo

w
ed

in

ca
n
te

en
s

–
6
0
%

o
f

m
en

u
m

u
st

b
e

‘g
re

en
’

p
ro

fi
t,

in
cr

ea
se

in
n
u
m

b
er

re
-

p
o
rt

in
g

a
lo

ss
in

p
ro

fi
t

P
ru

sa
k

et
a
l.

[7
2
]

U
S

A
–

E
x
p
lo

re
st

u
d
en

ts
’

p
er

ce
p
ti

o
n
s

o
f

p
h
y
si

ca
l

ed
u
ca

ti
o
n

P
A

E
–

D
is

tr
ic

t-
w

id
e

p
h
y
si

ca
l

ed
u
ca

-

ti
o
n

cu
rr

ic
u
lu

m

–
F

ac
il

it
at

o
rs

to
en

jo
y
m

en
t:

fu
n

en
v
ir

o
n
m

en
t,

im
p
ac

t
o
n

h
ea

lt
h

k
n
o
w

le
d
g
e/

b
eh

av
-

io
u
rs

,
te

ac
h
er

s’
en

g
ag

em
en

t

an
d

m
an

ag
em

en
t

sk
il

ls
,

co
-

o
rd

in
at

o
r

o
f

P
E

p
ro

g
ra

m
m

e,

p
ro

fe
ss

io
n
al

d
ev

el
o
p
m

en
t

S
la

te
r

[4
4
]

C
an

ad
a

–
E

x
am

in
ed

st
u
d
en

t
en

ro
lm

en
t

an
d

te
ac

h
er

/s
u
p
er

in
te

n
d
en

t

p
er

ce
p
ti

o
n
s

o
f

H
o
m

e

E
co

n
o
m

ic
s,

F
o
o
d

&
N

u
tr

it
io

n

(H
E

F
N

)
co

u
rs

es
in

M
an

it
o
b
a

N
M

an
d

S
H

o
m

e
E

co
n
o
m

ic
s,

F
o
o
d

&

N
u
tr

it
io

n
(H

E
F

N
)

co
u
rs

es

o
ff

er
ed

in
M

an
it

o
b
a

sc
h
o
o
ls

–
M

aj
o
ri

ty
o
f

ch
il

d
re

n
d
o

n
o
t

ta
k
e

H
E

F
N

co
u
rs

es

–
C

o
u
rs

es
p
er

ce
iv

ed
as

le
ss

v
al

u
ab

le
th

an
o
th

er
su

b
je

ct
s

–
O

u
td

at
ed

cu
rr

ic
u
lu

m
an

d

re
so

u
rc

es

–
F

ew
er

tr
ai

n
ed

te
ac

h
er

s
in

su
b
je

ct

–
S

o
ci

al
n
o
rm

s
ch

an
g
in

g
re

-

g
ar

d
in

g
co

o
k
in

g
/e

at
-

in
g
¼

lo
w

er
d
em

an
d

fo
r

H
E

F
N

co
u
rs

es
S

te
ck

le
r

et
a
l.

[4
1
]

U
S

A
–

Im
p
le

m
en

ta
ti

o
n
,

re
ac

h
,

ex
te

n
t,

fi
d
el

it
y

o
f

in
te

rv
en

ti
o
n

O
,

P
A

,
N

E
–

P
at

h
w

ay
s

–
C

la
ss

ro
o
m

cu
rr

ic
u
lu

m

–
R

ed
u
ce

fa
t

in
sc

h
o
o
l

ca
fe

te
ri

a

fo
o
d
s

–
P

h
y
si

ca
l

ed
u
ca

ti
o
n
,

ex
er

ci
se

b
re

ak
s,

g
u
id

ed
p
la

y
at

re
ce

ss

–
F

am
il

y
ev

en
ts

–
In

d
ig

en
o
u
s

sc
h
o
o
ls

–
Im

p
le

m
en

te
d

as
in

te
n
d
ed

,

ex
te

n
t

o
f

co
m

p
o
n
en

t
im

p
le

-

m
en

ta
ti

o
n

in
cr

ea
se

d
o
v
er

ti
m

e

(c
o
n
ti

n
u
ed

)

Searching for rigour in mixed methods research
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both surveys and interviews; 5 articles used surveys,

interviews and focus groups; and 3 articles com-

bined surveys and focus groups.

Quantitative methods

Surveys (n¼ 20) were the most frequently used

quantitative method, followed by tracking sheets

(n¼ 7), programme/school administrative data

(n¼ 5), anthropometric measures [i.e. height,

weight, and body mass index (BMI)] (n¼ 1) and

the System for Observing Fitness Instruction Time

(SOFIT) (n¼ 1). The majority of surveys used was

study-specific (n¼ 17); only three studies described

a standardized survey (e.g. Knowledge, Attitudes,

Behaviours Questionnaire; Adapted Food

Frequency Questionnaire; and Attitude Toward

Physical Education Survey). Instruments were cate-

gorized as ‘tracking sheets’ if the data were not al-

ready collected by the school or programme. For

example, Ardzejewska et al. [38] used a standardized

tool to categorize cafeteria food based on nutrition

information, and teachers completed activity logs,

checklists and/or calendars as intervention records

[39–41]. In contrast, programme/school administra-

tive data referred to information already being col-

lected by the programme or school. For example,

Callaghan et al. [42] and Goldberg et al. [43] used

school food sales data, and Slater [44] used provin-

cial enrolment data for home economics courses.

When the GRAMMS guidelines were applied to

examine the method descriptions, all but four

described the role of each quantitative method

clearly and adequately (Table V; Guideline 3).

The remaining articles simply stated the method

and sample group, but did not describe the purpose

of the method, topics covered, or the types of ques-

tions asked. These were commonly articles that

used multiple quantitative methods, but this was

not always the case. Five articles’ quantitative ana-

lyses were not considered appropriately sophisti-

cated, as they only presented frequencies,

percentages and/or descriptive statistics. Aligning

with O’Cathain et al. [24], these studies were as-

signed a ‘no’ for this question, as there was no in-

vestigation of underlying characteristics (e.g.T
a
b

le
II

I.
C

o
n
ti

n
u
ed

S
tu

d
y

C
o
u
n
tr

y
S

tu
d
y

p
u
rp

o
se

T
ar

g
et

ar
ea

a

A
g
e

g
ro

u
p

b
In

te
rv

en
ti

o
n

d
et

ai
ls

K
ey

fi
n
d
in

g
s

W
h
it

te
m

o
re

et
a
l.

[5
1
]

U
S

A
–

E
x
am

in
e

re
ac

h
,

ad
o
p
ti

o
n
,

im
p
le

m
en

ta
ti

o
n

–
S

tu
d
en

t
p
ar

ti
ci

p
at

io
n

an
d

sa
ti

sf
ac

ti
o
n

le
v
el

s

O
,

P
A

,
N

S
–

H
E

A
L

T
H

[e
]T

E
E

N

–
S

ch
o
o
l-

b
as

ed
in

te
rn

et
o
b
es

it
y

p
re

v
en

ti
o
n

p
ro

g
ra

m
m

e

–
E

d
u
ca

ti
o
n

an
d

in
d
iv

id
u
al

fe
ed

b
ac

k
o
n

h
ea

lt
h
y

ea
ti

n
g

an
d

P
A

–
T

w
o

sc
h
o
o
ls

o
ff

er
ed

in
cl

as
s-

ro
o
m

,
1

sc
h
o
o
l

o
ff

er
ed

as

h
o
m

ew
o
rk

–
H

ig
h

st
u
d
en

t
p
ar

ti
ci

p
at

io
n

an
d

sa
ti

sf
ac

ti
o
n

(h
ig

h
er

in
sc

h
o
o
ls

w
it

h
cl

as
sr

o
o
m

im
p
le

m
en

ta
ti

o
n
)

–
H

ig
h
er

sa
ti

sf
ac

ti
o
n

an
d

p
ar

-

ti
ci

p
at

io
n

am
o
n
g

g
ir

ls
th

an

b
o
y
s

a
T

ar
g
et

ar
ea

o
f

in
te

rv
en

ti
o
n
:

N
,

n
u
tr

it
io

n
;

P
A

,
p
h
y
si

ca
l

ac
ti

v
it

y
;

O
,

o
b
es

it
y
.

b
A

g
e

g
ro

u
p

ta
rg

et
ed

b
y

in
te

rv
en

ti
o
n
:

E
,

E
le

m
en

ta
ry

(G
ra

d
es

1
–
8
);

S
,

se
co

n
d
ar

y
(G

ra
d
es

9
–
1
2
);

M
,

m
id

d
le

sc
h
o
o
l

(G
ra

d
es

6
–
8
).
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T
a
b

le
IV

.
S
u
m

m
a
ry

o
f

st
u
d
y

ch
a
ra

ct
er

is
ti

cs
:

m
ix

ed
m

et
h
o
d
s

d
es

ig
n

a
n
d

m
et

h
o
d
s

S
tu

d
y

M
ix

ed
m

et
h
o
d
s

d
es

ig
n

Q
u
an

ti
ta

ti
v
e

m
et

h
o
d
s

Q
u
al

it
at

iv
e

m
et

h
o
d
s

In
te

g
ra

ti
o
n

A
rd

ze
je

w
sk

a
et

a
l.

[3
8
]

E
X

P
L

A
N

at
o
ry

S
eq

u
en

ti
al

(Q
U

A
N

T
-q

u
al

)

–
T

ra
ck

in
g

S
h
ee

ts
:

ca
te

g
o
ri

ze
p
ro

d
u
ct

s

in
ca

n
te

en
b
as

ed
o
n

k
il

o
jo

u
le

s,
sa

tu
-

ra
te

d
fa

t,
so

d
iu

m
,

fi
b
re

(f
o
u
r

sc
h
o
o
l

ca
fe

te
ri

as
)

–
In

te
rv

ie
w

s
(n
¼

7
)

w
it

h
p
ri

n
ci

p
al

s
an

d

ca
n
te

en
m

an
ag

er
fr

o
m

ea
ch

sc
h
o
o
l

(e
x
p
lo

re
d

q
u
an

ti
ta

ti
v
e

fi
n
d
in

g
s,

o
p
er

-

at
io

n
o
f

ca
n
te

en
,

im
p
le

m
en

ta
ti

o
n
,

fa
-

ci
li

ta
to

rs
an

d
b
ar

ri
er

s)

–
Q

u
an

t
an

d
q
u
al

co
n
n
ec

te
d

(q
u
al

ex
-

p
an

d
ed

o
n

q
u
an

t
fi

n
d
in

g
s)

A
u
st

in
et

a
l.

[4
7
]

C
o
n
v
er

g
en

t

P
ar

al
le

l

–
S

u
rv

ey
s:

sc
h
o
o
l

im
p
le

m
en

ta
ti

o
n

an
d

m
ai

n
te

n
an

ce
o
f

in
te

rv
en

ti
o
n
s,

p
re

-

in
te

rv
en

ti
o
n
,

an
d

1
,

6
,

1
2

m
o
n
th

s

p
o
st

-i
n
te

rv
en

ti
o
n

(8
sc

h
o
o
ls

,
1

su
rv

ey

p
er

sc
h
o
o
l)

–
In

te
rv

ie
w

s
(n
¼

8
)

w
it

h
p
ri

n
ci

p
al

s
an

d

te
ac

h
er

s
to

fo
ll

o
w

u
p

o
n

su
rv

ey

–
Q

u
an

t
an

d
q
u
al

an
al

y
se

d
se

p
ar

at
el

y
,

in
te

g
ra

ti
o
n

in
re

su
lt

s
b
y

th
em

e

B
o
u
ck

et
a
l.

[6
4
]

C
o
n
v
er

g
en

t

P
ar

al
le

l

–
T

ea
ch

er
su

rv
ey

(n
¼

1
0
)

to
as

se
ss

cu
r-

ri
cu

lu
m

co
m

p
o
n
en

t

–
T

ra
ck

in
g

S
h
ee

ts
:

W
as

ta
g
e

tr
ac

k
in

g
to

m
ea

su
re

am
o
u
n
t

o
f

p
ro

d
u
ce

w
as

te
d

(p
ro

g
ra

m
m

e
st

af
f

co
m

p
le

te
d

w
ee

k
ly

w
as

ta
g
e-

tr
ac

k
in

g
sh

ee
t)

(2
4

sc
h
o
o
ls

)

–
In

te
rv

ie
w

s
w

it
h

p
ro

g
ra

m
m

e
st

af
f

(n
¼

8
),

te
ac

h
er

s
(n
¼

1
0
),

p
ri

n
ci

p
al

s

(n
¼

8
),

si
te

co
o
rd

in
at

o
r

(n
¼

1
)

an
d

re
p
re

se
n
ta

ti
v
e

fr
o
m

p
ro

g
ra

m
m

e
p
ar

t-

n
er

(n
¼

1
)

–
Q

u
an

t
an

d
q
u
al

an
al

y
se

d
se

p
ar

at
el

y
,

in
te

g
ra

ti
o
n

in
re

su
lt

s
b
y

th
em

e

C
al

la
g
h
an

et
a
l.

[4
2
]

C
o
n
v
er

g
en

t

P
ar

al
le

l

–
P

ro
g
ra

m
/S

ch
o
o
l

A
d
m

in
is

tr
at

iv
e

D
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d
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p
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d
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P
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b
ac

k
(n
¼

4
5
0
):

st
u
d
en

t

p
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b
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p
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p
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v
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p
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p
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p
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d
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P
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b
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b
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p
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p
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[6
6
]
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o
n
v
er
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t

P
ar
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l
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T
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s
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m

p
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d

w
o
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o
p
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u
-

at
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n
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ey
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¼

1
0
6
)

–
T
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ch
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s
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m

p
le

te
d

w
ee

k
ly

o
n
li

n
e

su
rv

ey
to
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k
p
ro

g
ra

m
m

e
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ti
v
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ie
s
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4
%
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o
n
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ra
te

)

–
T

ea
ch

er
s
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m

p
le

te
d

tw
o

en
d
-o

f-
y
ea

r

ev
al

u
at

io
n
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s
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¼

8
0
,

n
¼

7
5
)

–
P

ri
n
ci

p
al

su
rv

ey
s

(n
¼

2
2
)

–
S

O
F

IT
to

m
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su
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P
A
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v
el

s
o
f
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u
-

d
en
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in
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s
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¼

3
4
6
5
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te
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en
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o
n
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u
d
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¼

1
0
5
0
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n
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o
l
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u
d
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ts
)

–
P
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g
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e
D
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at
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n
d
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n
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g
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o
p

–
S
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s

g
ro

u
p
s

w
it

h
te
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h
er

s
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¼

7
9
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ab
o
u
t

th
ei

r
p
er

ce
p
ti

o
n
s

o
f
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ro

g
ra

m
m

e,
b
ar

ri
er

s,
o
u
tc

o
m

es
an

d

su
g
g
es

ti
o
n
s

fo
r

ch
an

g
e

–
Q

u
an

t
an

d
q
u
al

an
al

y
se

d
se

p
ar

at
el

y
,

in
te

g
ra

ti
o
n
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d
is

cu
ss

io
n

(m
in

im
al

)

G
it

te
ls

o
h
n

et
a
l.

[3
9
]

E
m

b
ed

d
ed

–
T

ra
ck

in
g

S
h
ee

ts
:

p
h
y
si

ca
l

ed
u
ca

ti
o
n

ca
le

n
d
ar

s
k
ep

t
b
y

te
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h
er
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at
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n
d
an
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o
f
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u
d
en
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an

d
ad

u
lt

s
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fa
m

il
y

ev
en
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–
S

u
rv

ey
:

st
u
d
en
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co

m
p
le

te
d

1
1

q
u
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-

ti
o
n
s

fr
o
m

K
n
o
w

le
d
g
e,

A
tt

it
u
d
es

,
an

d

B
eh

av
io

rs
Q

u
es

ti
o
n
n
ai

re

–
N

o
sa

m
p
le

si
ze

s
st

at
ed

–
In

te
rv

ie
w

s
(n
¼

1
1
8
)

w
it

h
sc

h
o
o
l

ad
-

m
in

is
tr

at
o
rs

,
te

ac
h
er

s
an

d
fo

o
d

se
r-

v
ic

e
m

an
ag

er
s

Q
u
an

t
an

d
q
u
al

m
er

g
ed

in
an

al
y
si

s:

q
u
al

d
at

a
tu

rn
ed

in
to

in
d
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es
th

at

w
er

e
co

m
b
in

ed
w

it
h

q
u
an

t
d
at

a
in

re
g
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n

G
o
ld

b
er

g
et

a
l.
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3
]

M
u
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h
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e
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P
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-i
n
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rv
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o
n
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ey
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m
p
le

te
d

b
y
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o
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b
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n
te

rv
en

ti
o
n
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b
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en
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in
e

p
er
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s

o
f
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o
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g
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an

d
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en
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n
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)

–
P

o
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-i
n
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rv
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o
n
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u
d
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o
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r

th
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e
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v
o
u
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te
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o
d
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o
m

ta
st
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g
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u
g
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w
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se
n
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y
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b
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w
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d
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p
ar

en
ts

(5
,

n
¼

3
9
)

–
Q

u
al

it
at

iv
e

m
et

h
o
d
s

in
fo

rm
ed

d
es

ig
n

an
d

im
p
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b
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p
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P
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p
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p
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p
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]
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o
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P
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p
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ra
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p
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p
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p
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p
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p
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v
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p
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d
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¼
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h
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p
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d
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-
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al

–
(Q

U
A

N
T

-q
u
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p
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p
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P
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p
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h
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T
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p
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p
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p
ar

at
el

y
,

in
te

g
ra

ti
o
n

in
re

su
lt

s
(m

in
im

al
)

O
rm

e
et

a
l.

[4
6
]

C
o
n
v
er

g
en

t

P
ar

al
le

l

–
T

ea
ch

er
su

rv
ey

(n
¼

7
5
)

o
n

p
ro

-

g
ra

m
m

e
ac

ti
v
it

ie
s

p
re

-
an

d
p
o
st

-

in
te

rv
en

ti
o
n

–
T

ea
ch

er
in

te
rv

ie
w

s
m

id
-w

ay
th

ro
u
g
h

in
te

rv
en

ti
o
n

(n
¼

6
)

an
d

p
o
st

-i
n
te

rv
en

-

ti
o
n

(n
¼

2
4
)

–
S

tu
d
en

t
fo

cu
s

g
ro

u
p
s

(n
¼

7
7
)

ab
o
u
t

p
er

ce
p
ti

o
n
s

o
f

im
p
le

m
en

ta
ti

o
n

an
d

in
v
o
lv

em
en

t

–
Q

u
an

t
an

d
q
u
al

an
al

y
se

d
se

p
ar

at
el

y
,

in
te

g
ra

ti
o
n

in
re

su
lt

s
(m

in
im

al
)

P
et

ti
g
re

w
et

a
l.

[7
1
]

E
X

P
L

O
R

at
o
ry

S
eq

u
en

ti
al

(Q
U

A
L

-q
u
an

t)

–
O

n
li

n
e

p
ri

n
ci

p
al

su
rv

ey
(n
¼

3
1
0
)

ab
o
u
t

sc
h
o
o
l

ch
ar

ac
te

ri
st

ic
s

an
d

sc
h
o
o
l

ca
n
te

en
p
ro

ce
d
u
re

s
b
as

ed
o
n

in
te

rv
ie

w
s

–
P

ri
n
ci

p
al

in
te

rv
ie

w
s

(n
¼

1
0
)

re
g
ar

d
-

in
g

im
p
le

m
en

ta
ti

o
n

ex
p
er

ie
n
ce

,
p
er

-

ce
p
ti

o
n
s

o
f

p
o
li

cy
,

co
n
se

q
u
en

ce
s

o
f

p
o
li

cy

–
Q

u
an

t
an

d
q
u
al

co
n
n
ec

te
d

(q
u
al

in
-

fo
rm

ed
d
ev

el
o
p
m

en
t

o
f

q
u
an

t)

P
ru

sa
k

et
a
l.

[7
2
]

E
X

P
L

A
N

at
o
ry

S
eq

u
en

ti
al

(Q
U

A
N

T
-q

u
al

)

–
S

tu
d
en

ts
co

m
p
le

te
d

A
tt

it
u
d
e

T
o
w

ar
d

P
E

S
u
rv

ey
(n
¼

2
7
7
)

re
g
ar

d
in

g
st

u
-

d
en

ts
’

p
er

ce
iv

ed
en

jo
y
m

en
t

an
d

u
ti

l-

it
y

o
f

P
E

–
S

tu
d
en

t
fo

cu
s

g
ro

u
p
s

(n
¼

2
4
)

to
u
n
d
er

-

st
an

d
st

u
d
en

ts
’

at
ti

tu
d
es

an
d

p
er

ce
iv

ed

im
p
ac

t
o
f

P
E

–
S

tu
d
en

t
in

te
rv

ie
w

s
(f

o
ll

o
w

u
p

o
n

fo
cu

s

g
ro

u
p

to
al

lo
w

st
u
d
en

ts
to

sh
ar

e
th

ei
r

in
d
iv

id
u
al

v
ie

w
s)

(n
¼

2
4
)

–
O

b
se

rv
at

io
n
s

o
f

te
ac

h
in

g

–
Q

u
an

t
an

d
q
u
al

co
n
n
ec

te
d

(q
u
an

t

in
fo

rm
ed

q
u
al

sa
m

p
li

n
g
,

q
u
al

ex
-

p
an

d
ed

o
n

q
u
an

t
fi

n
d
in

g
s)

S
la

te
r

[4
4
]

C
o
n
v
er

g
en

t

P
ar

al
le

l

–
A

d
m

in
is

tr
at

iv
e

d
at

a
to

d
et

er
m

in
e

en
-

ro
lm

en
t

in
H

o
m

e
E

co
n
o
m

ic
s

F
o
o
d

an
d

N
u
tr

it
io

n
(H

E
F

N
)

co
u
rs

es

(G
ra

d
es

7
–
1
2
)

ac
ro

ss
M

an
it

o
b
a

fo
r

2
0
0
0
–
1
0

–
In

te
rv

ie
w

s
w

it
h

H
o
m

e
E

co
n
o
m

ic
s

te
a-

ch
er

s
(n
¼

1
3
)

an
d

su
p
er

in
te

n
d
en

ts

(n
¼

3
)

re
g
ar

d
in

g
p
er

ce
p
ti

o
n
s

o
f

H
E

F
N

–
Q

u
an

t
an

d
q
u
al

an
al

y
se

d
se

p
ar

at
el

y
,

in
te

g
ra

ti
o
n

in
d
is

cu
ss

io
n

(m
in

im
al

)

(c
o
n
ti

n
u
ed

)

K. M. Brown et al.

826

D
ow

nloaded from
 https://academ

ic.oup.com
/her/article/30/6/811/2355441 by guest on 31 M

ay 2023



T
a
b

le
IV

.
C

o
n
ti

n
u
ed

S
tu

d
y

M
ix

ed
m

et
h
o
d
s

d
es

ig
n

Q
u
an

ti
ta

ti
v
e

m
et

h
o
d
s

Q
u
al

it
at

iv
e

m
et

h
o
d
s

In
te

g
ra

ti
o
n

S
te

ck
le

r
et

a
l.

[4
1
]

C
o
n
v
er

g
en

t

P
ar

al
le

l

–
T

ra
ck

in
g

sh
ee

ts
:

te
ac

h
er

an
d

fo
o
d

se
r-

v
ic

es
st

af
f

at
te

n
d
an

ce
at

tr
ai

n
in

g
w

o
rk

-

sh
o
p
;

te
ac

h
er

s
co

m
p
le

te
d

ch
ec

k
li

st
s

fo
r

ea
ch

cu
rr

ic
u
lu

m
u
n
it

an
d

le
ss

o
n

th
ro

u
g
h
o
u
t

im
p
le

m
en

ta
ti

o
n
;

P
E

te
a-

ch
er

s
co

m
p
le

te
d

P
E

ca
le

n
d
ar

–
S

u
rv

ey
:

te
ac

h
er

s
an

d
fo

o
d

se
rv

ic
es

st
af

f

co
m

p
le

te
d

tr
ai

n
in

g
w

o
rk

sh
o
p

ev
al

u
-

at
io

n
;

st
u
d
en

t
su

rv
ey

o
n

n
u
tr

it
io

n
an

d

P
A

k
n
o
w

le
d
g
e,

at
ti

tu
d
es

an
d

p
ra

ct
ic

es

at
en

d
o
f

ea
ch

y
ea

r

–
P

ro
g
ra

m
d
at

a:
at

te
n
d
an

ce
at

fa
m

il
y

ev
en

ts

–
(s

am
p
le

si
ze

s
n
o
t

g
iv

en
)

–
T

ea
ch

er
in

te
rv

ie
w

s
at

en
d

o
f

ea
ch

se
-

m
es

te
r

re
la

te
d

to
im

p
le

m
en

ta
ti

o
n

ex
p
er

ie
n
ce

–
F

o
o
d

se
rv

ic
es

m
an

ag
er

in
te

rv
ie

w
s

at

en
d

o
f

ea
ch

se
m

es
te

r
re

la
te

d
to

im
p
le

-

m
en

ta
ti

o
n

ex
p
er

ie
n
ce

–
(s

am
p
le

si
ze

s
n
o
t

g
iv

en
)

–
Q

u
an

t
an

d
q
u
al

an
al

y
se

d
se

p
ar

at
el

y
,

in
te

g
ra

ti
o
n

in
re

su
lt

s
(p

re
se

n
te

d

b
as

ed
o
n

th
em

e)

W
h
it

te
m

o
re

et
a
l.

[5
1
]

‘C
o
n
cu

rr
en

t

m
ix

ed
m

et
h
o
d
s’

(C
o
n
v
er

g
en

t

P
ar

al
le

l)

–
P

ar
en

t
su

rv
ey

:
d
em

o
g
ra

p
h
ic

q
u
es

ti
o
n
-

n
ai

re
ab

o
u
t

st
u
d
en

ts
’

ag
e,

g
en

d
er

,
ra

ce
/

et
h
n
ic

it
y

(n
o

n
v
al

u
e

g
iv

en
)

–
S

tu
d
en

t
su

rv
ey

(n
¼

3
8
4
):

p
ro

g
ra

m
m

e

sa
ti

sf
ac

ti
o
n

(3
m

o
n
th

s
af

te
r

p
ro

g
ra

m
m

e

im
p
le

m
en

ta
ti

o
n
)

–
D

o
cu

m
en

t
R

ev
ie

w
:

m
ee

ti
n
g

m
in

u
te

s

w
it

h
te

ac
h
er

s
an

d
ad

m
in

is
tr

at
o
rs

re
-

g
ar

d
in

g
p
ro

g
ra

m
m

e

–
T

ea
ch

er
in

te
rv

ie
w

s
re

g
ar

d
in

g
p
er

ce
p
-

ti
o
n

o
f

p
ro

g
ra

m
m

e,
im

p
le

m
en

ta
ti

o
n

p
ro

ce
ss

,
st

u
d
en

t
en

g
ag

em
en

t
(n

o
n

v
al

u
e

g
iv

en
)

–
Q

u
an

t
an

d
q
u
al

an
al

y
se

d
se

p
ar

at
el

y
,

in
te

g
ra

ti
o
n

in
re

su
lt

s
(m

in
im

al
)

Searching for rigour in mixed methods research

827

D
ow

nloaded from
 https://academ

ic.oup.com
/her/article/30/6/811/2355441 by guest on 31 M

ay 2023



school type, size) that might contribute to the find-

ings. Additionally, one study only stated the ana-

lysis software used [41].

Qualitative methods

Interviews (n¼ 19) were the most frequent qualita-

tive method, followed by focus groups (n¼ 9),

document reviews (n¼ 3), participant observation

(n¼ 2) and implementation journals (n¼ 1) where

teachers kept a written record of programme imple-

mentation. The most frequently interviewed key

informant groups were teachers, administrators

and food services staff. For focus groups, students

were the most frequent participant group. Martens et

al. [45] used implementation journals, in which tea-

chers were asked to track time, activities, materials,

their reflections, as well as students’ reactions to the

programme. When the GRAMMS guidelines were

used to examine the method descriptions, all but two

articles described the role of each qualitative method

clearly, and all but four described the methods in

adequate detail (Table V; Guideline 3). Articles

Table V. Appraisal using the GRAMMS guidelines [24]

GRAMMS guideline Yes

Yes, but

improvements

are possible No

Not enough

information

Not

applicable

1) Describe the justification for using a mixed methods approach to the research question

Is the use of mixed methods research justified? 5 3 15 0 0

2) Describe the design in terms of the purpose, priority and sequence of methods

Is the design for mixing methods described?

Priority of methods 1 3 19 0 0

Purpose 3 7 13 0 0

Sequence 10 9 1 3 0

Stage of integration 1 7 15 0 0

Has rigour of the design been adhered to? 12 9 0 2 0

3) Describe each method in terms of sampling, data collection and analysis

Is the role of each QUANTITATIVE method clear? 15 4 4 0 0

Is each QUANTITATIVE method described in suffi-

cient detail?

11 8 4 0 0

Is the QUANTITATIVE analysis sufficiently

sophisticated?

16 1 5 1 0

Is the role of each QUALITATIVE method clear? 19 2 2 0 0

Is each QUALITATIVE method described in sufficient

detail?

14 5 4 0 0

Is the QUALITATIVE analysis sufficiently

sophisticated?

14 6 1 2 0

4) Describe where integration has occurred, how it has occurred, and who has participated in it

Is the type of integration stated? 1 0 22 0 0

Is the type of integration appropriate to the design? 15 8 0 0 0

5) Describe any limitation of one method associated with the presence of the other method

0 1 16 6 0

6) Describe any insights gained from mixing or integrating methods

Is there clarity about which results have emerged from

which methods?

20 2 1 0 0

Are inferences appropriate? 21 1 0 1 0

Are the results of all the methods considered suffi-

ciently in the interpretation?

16 4 1 2 0

Has rigour been compromised by the process of

integration?

2 0 16 5 0
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with inadequate detail did not include the qualitative

sample size, describe the topics covered, or give

examples of questions asked. All but three articles

used adequately sophisticated qualitative analyses.

The remaining articles provided inadequate detail

about specific analysis strategies employed (e.g.

only stated the results of qualitative methods were

combined with the quantitative methods [43]); used

terms (e.g. thematic analysis) but did not describe

their specific process [46]; or simply stated the ana-

lysis software [41].

Integration

Although all articles included in this review had evi-

dence of integrating quantitative and qualitative

methods, these descriptions should be more detailed.

Few articles described when and how integration

occurred (Table V; Guideline 4); only de Meij et

al. [37] stated the type of integration. However,

when the articles were examined to determine the

type of integration, 14 articles analysed the quanti-

tative and qualitative data separately, integrating

them in the final interpretation. Seven connected

the quantitative and qualitative methods in collec-

tion (i.e. the quantitative data were collected first

and informed the qualitative data collection).

Gittelsohn et al. [39] transformed qualitative data

from interviews into school climate and classroom

curriculum indices, which were then combined with

quantitative data in a regression. Finally, Goldberg

et al. [43] mixed the quantitative and qualitative data

within a programme-objective framework [9]: a

qualitative needs assessment led to the development

of an intervention, the outcomes of which were eval-

uated quantitatively.

Generally, studies did not discuss how the use of

multiple methods compensated for the limitations of

individual methods within the design (Table V;

Guideline 5). Only one article discussed how the

qualitative findings provided deeper understanding

of the quantitative findings [47]. All but one article

[37] were clear on which results had emerged from

each method (Table V; Guideline 6). Inferences

were deemed appropriate for all articles except

one, for which not enough information was available

to make a decision [37]. Twenty articles considered

all methods in the meta-inferences. However,

Longley and Sneed [48] only reported the quantita-

tive findings; it appeared the interview findings

simply informed the development of the quantitative

survey. In two articles [37, 43], it was impossible to

tell whether all methods had been considered be-

cause of insufficient information. For example, the

discussion in one article [43] was not specific to the

results presented.

Rigour

Quantitative rigour was assessed through the reli-

ability and internal validity of the data and quanti-

tative instruments, as well as the generalizability

and replicability of the findings (Table VI).

Generalizability was discussed if articles stated

whether the findings could extend beyond the spe-

cific study context. Internal validity was demon-

strated if the validity of the instruments was stated

(either through the use of statistical tests or they had

been validated previously) or there was random as-

signment of intervention and control groups.

Reliability was demonstrated through statistical

tests for instrument reliability (e.g. Cronbach’s

alpha). Seventeen studies discussed the generaliz-

ability of their findings, ten used internally valid

measures, nine used reliable measures, and no stu-

dies discussed replicability. One study [37] stated

that the reliability and validity of the instruments

were unknown.

Articles were examined for evidence of qualita-

tive rigour (i.e. credibility, transferability, depend-

ability and confirmability—see Table VII for

definitions) and the techniques for establishing

qualitative rigour as outlined by Lincoln and Guba

[21]. All articles had evidence of qualitative rigour

(i.e. mentioned techniques in Table VII); however,

only five articles explicitly mentioned qualitative

rigour or the associated criteria. All articles but

one [43] had evidence of credibility; the most

common techniques were triangulation (n¼ 19),

audio recordings (n¼ 18), transcripts (n¼ 17) and

including participant quotes (n¼ 16) (Table VII).

Aligning with Lincoln and Guba [21], studies were
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considered to have used triangulation if they em-

ployed different data sources, methods, and/or in-

vestigators and compared the results of each.

Nineteen articles had evidence of transferability,

through thick description (n¼ 14) and purposeful

sampling (n¼ 10). Thick description was demon-

strated when authors provided a detailed description

of the participating schools and interventions, so

readers could determine whether the findings

would apply in other contexts. For purposeful sam-

pling, articles either used the term or described that

the selection process was not random; instead, infor-

mation-rich cases were chosen. Fourteen articles

had evidence of dependability; the most frequent

was computer-assisted analysis (n¼ 9). Computer-

assisted analysis is one way to establish an audit

trail, allowing for review of the analysis process

and to ensure consistency in the findings [49, 50]

Finally, only three articles had evidence of confirm-

ability through the use of a researcher journal (n¼ 3)

and confirmability audit (n¼ 1).

The GRAMMS guidelines include two questions

specific to mixed methods rigour. All but two studies

adhered to the rigour of the design (Table V,

Guideline 2), indicating ‘methods [we]re imple-

mented in a way that remain[ed] true to the design’

([25], p. 541). For the remaining two, sample sizes

were not given so we could not determine whether

sampling was appropriate for the specific design. In

16 studies, integration did not compromise rigour

(Guideline 6); however, for nine of these articles,

qualitative and quantitative findings were reported

separately. For five of the remaining articles, not

enough information was available (e.g. it was diffi-

cult to determine which methods the results came

from or whether all qualitative findings were pre-

sented). Finally, for two articles [41, 51], it appeared

that integration had compromised rigour because

minimal qualitative results were presented. In the

following section, the findings will be discussed in

light of the previous literature.

Discussion

Although this review confirms that mixed methods

approaches are being used to study school-based

obesity interventions, the findings indicate that the

reporting of mixed methods in this field is lacking

sufficient detail as to preclude the drawing of strong

conclusions. Studies investigated both implementa-

tion and outcomes, aligning with suggestions that

mixed methods can be used to explore both the con-

text and outcomes of interventions [1, 16, 17, 52].

The most common combination of methods was one

quantitative and one qualitative method, with sur-

veys and interviews being used together most fre-

quently. Although a variety of qualitative methods

were used, photovoice was not, which is interesting

given its links to empowering research participants

[53–55].

Reporting quality of mixed methods
studies

Similar to other reviews of mixed methods studies in

the health field [24, 26, 30–32], the quality of mixed

methods reporting in the reviewed studies leaves

room for improvement. Less than half of the articles

specified using ‘mixed methods’. If the use of mixed

methods in population health research is to expand,

Table VI. Evidence of quantitative rigour

Quantitative rigour criteria

Number of articles

Yes No Not addressed

Was there discussion of ‘generalizability’ of the findings? 17 6 —

Were outcome measures and/or quantitative instruments ‘internally valid’? 10 2 11

Were outcome measures and/or quantitative instruments ‘reliable’? 9 1 13

Was there discussion of ‘replicability’ of the findings? 0 23 —
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studies must be labelled ‘mixed methods’ if they

meet the established criteria (e.g. Box 1) to provide

examples for future studies. Further, only eight art-

icles justified using mixed methods; this is consist-

ent with another review, which suggested the

absence of justification might reflect authors’ lim-

ited understanding of mixed methods [31].

Only three studies identified the mixed methods

design used, aligning with reviews of health services

research [24, 31]. Some articles did not describe the

individual methods adequately, leaving out details

expected in monomethod studies (e.g. sample size,

topics covered by each method and analysis details),

consistent with previous findings [26]. Further

details regarding integration and meta-inferences

were needed, especially as they are the distinguish-

ing features of mixed methods. Finally, none of the

articles discussed limitations associated with using

mixed methods; instead, they focused on limitations

of the individual methods used. In order for mixed

methods research to grow and for its quality to im-

prove in the population health field, researchers

must reflect on the specific challenges of using

mixed methods.

When the GRAMMS guidelines were applied, no

single criterion was met by all studies and no studies

met all criteria. Of the reviewed papers, Morgan and

Hansen [56] received the most ‘yes’ and ‘yes, but

improvements are possible’ responses. However,

they did not identify the study as mixed methods

or provide a mixed methods design. Interested read-

ers should also refer to Ardzejewska et al. [38] for a

sample of an appropriately detailed design descrip-

tion and de Meij et al. [37] for an appropriate mixed

methods design illustration. Further guidance for de-

signing and reporting mixed methods studies can be

found in Creswell and Plano Clark [9] and Curry and

Nunez-Smith [27]. Overall, there is a clear need for

detailed reporting of mixed methods in the school-

based obesity intervention literature to allow for

more comprehensive assessment of findings,

which should lead to increased validity of evidence,

improved research designs and ultimately, better

interventions.

Rigour of mixed methods studies

Although few articles used the term ‘rigour’, evi-

dence for both quantitative and qualitative rigour

was provided. For the quantitative components,

the most frequently discussed criterion was general-

izability, then validity, followed by reliability. No

studies discussed replicability, aligning with find-

ings that social policy researchers did not consider

replicability as important as the other three criteria

when assessing the quality of quantitative studies

[20]. Only five studies specifically discussed quali-

tative rigour; however, all studies had evidence of

techniques for establishing qualitative rigour (e.g.

triangulation, thick description). Evidence for

Table VII. Evidence of qualitative rigour

Criterion/Techniquea Number of articles

Credibility 22

Triangulation (method,

source and/or investigator)

19

Audio recording 18

Transcripts 17

Use of participant quotes 16

Peer debriefing 3

Member checking 3

Negative case analysis 2

Transferability 19

Thick description 14

Purposeful sampling 10

Dependability 10

Computer-assisted analysis 9

Dependability audit 1

Confirmability 3

Researcher journal 3

Confirmability audit 1

Credibility is the degree a description could be recognized by
those who have experienced it and understood by those who
have not [73]. Use of participant quotes, audio recording and
transcripts all fit within Lincoln and Guba’s [21] referential
adequacy. Transferability refers to whether the findings could
fit into contexts outside of the study situation [73].
Dependability refers to the consistency of the findings [73].
Computer-assisted analysis is one way to establish an audit
trail, allowing for review of the analysis process and to
ensure consistency in the findings [49, 50]. Confirmability
refers to how the researcher influences data interpretation
(e.g. his/her biases, motivations and perspectives) [73].
aAlthough some techniques can contribute to multiple criteria,
each technique is only presented once. We followed Lincoln
and Guba’s [21] definitions and organization of the techniques
for establishing qualitative rigour.
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credibility was most commonly reported, followed

by transferability and dependability. Only three stu-

dies had evidence for confirmability. To evaluate the

quality of mixed methods studies (and their find-

ings), researchers must increase reporting of quan-

titative and qualitative rigour, especially regarding

replicability, reliability, validity, dependability and

confirmability.

What is particularly interesting regarding the

mixed methods rigour literature is that unlike its

quantitative and qualitative counterparts, the prac-

tical techniques for establishing and assessing rigour

are not evident. Hence, in addition to a lack of con-

sensus regarding what to look for, there is almost no

discussion of how to establish rigour. In both quan-

titative and qualitative research, there are a variety

of techniques researchers can employ throughout

the research process to address rigour. Further dis-

cussion in the literature is needed regarding practical

techniques mixed methods researchers can use to

establish rigour beyond those addressing the quan-

titative and qualitative criteria. That is, guidance is

needed for establishing and assessing rigour for all

components of a mixed methods study concurrently,

instead of addressing the quantitative and qualitative

components separately.

Implications for future mixed methods
studies in population health research

The low quality of reporting in the reviewed papers

is intuitive for three reasons. First, the conclusions

align with previous reviews of mixed methods art-

icles in the health field [24, 26, 30–32]. Second,

guidance on mixed methods is just beginning to

emerge in the population health literature (see

Refs. [14, 16, 27, 52]). Third, it is worth noting

that none of these studies were published in mixed

methods journals; many academic journals enforce

strict word limits, which are sometimes insufficient

for the descriptions required in mixed methods stu-

dies [26, 52]. However, several journals offer the

option to post supplementary materials online; we

encourage authors to take advantage of these oppor-

tunities to provide more detail regarding their meth-

ods and how they established rigour in their studies.

Clearly, there is a need to increase population

health researchers’ awareness about dialogue in the

mixed methods literature regarding reporting quality.

We encourage readers to review Curry and Nunez-

Smith [27], which provides guidance for assessing

and publishing mixed methods in health research, as

well as other resources for writing effective mixed

methods publications [9, 57–60]. However, further

guidance is needed regarding how to report mixed

methods studies [27]. Developing a guide for report-

ing mixed methods in health research would be valu-

able to improve authors’ reporting and provide

journal editors and reviewers with criteria to evaluate

these studies. Ultimately, this guide could become a

document similar to the CONSORT (CONsolidated

Standards of Reporting Trials) guidelines for rando-

mized controlled trials [61].

Finally, given the absence of discussion regarding

integration in the reviewed articles, it would be

useful for researchers to review Fetters et al. [62],

which describes how to integrate quantitative and

qualitative data. Developing a resource for health

researchers that provides guidance for authors, edi-

tors and reviewers should increase the quality of

mixed methods papers. More detailed reporting

will provide readers with examples of how to con-

duct rigorous mixed methods research, informing

their own projects. Ultimately, this should increase

the quality of evidence to inform both policy and

practice.

Limitations

The findings of this methodological review should

be considered in light of its limitations. First, com-

prehensive search strategies for the retrieval of

mixed methods articles have yet to be developed.

For instance, only one database (ERIC) had a sub-

ject heading for mixed methods. However, the au-

thors consulted the literature to determine the search

terms for mixed methods studies used in this review.

Second, this review did not capture mixed methods

research in which the quantitative and qualitative

components are published in separate articles.

However, the suggestions regarding reporting and

rigour should still apply to these articles as the
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same components would be presented across mul-

tiple papers. It should be noted that as no guidance

exists for implementing the GRAMMS guidelines

for quality appraisal, the appraisal results are based

on the first author’s interpretation of the questions.

The first author conducted the literature search, data

extraction and quality appraisal; hence, the review

criteria were applied consistently across the studies.

To minimize potential biases, the first author kept

detailed records of all decisions made throughout

the review process.

Additionally, this review and the associated qual-

ity appraisal were based on the information reported

in the articles themselves. It is possible criteria may

have been met but not reported due to limited word

counts or the focus of the journal the study was pub-

lished in. Nonetheless, the authors were specifically

interested in how mixed methods approaches had

been reported; similar to Sale and Brazil [63], this

article provides suggestions for improving the qual-

ity of reporting based on the information stated in

the articles.

Conclusions

This review makes substantive and methodological

contributions. First, the GRAMMS guidelines [24]

were applied to assess studies outside the health ser-

vices literature. Second, this review provides ex-

amples of how mixed methods have been used to

study school-based obesity interventions. These ex-

amples and the suggestions for improvement could

guide the development of future mixed methods

studies in the field. In order for mixed methods stu-

dies in population health to provide strong evidence

to influence policy and practice, reporting quality

and rigour must be enhanced. Improved reporting

is required for data collection and analysis, integra-

tion, inferences and justifying the use of mixed

methods. Further, greater attention to quantitative

and qualitative rigour was needed in the articles.

This review points to four directions for future

research. First, it would be interesting to review

mixed methods research in which the components

are reported in different articles, to see whether the

quality of reporting is similar to this article’s find-

ings. Researchers may often publish the components

separately given the limited word counts in journals

and the value attributed to publication quantity.

However, conducting this type of review would in-

volve a more complex search strategy than the one

employed in this study. Second, it would be worth-

while to conduct a review of mixed methods re-

search using other empirical examples in

population health (e.g. tobacco control, obesity

interventions in non-school settings) to see whether

the reporting of mixed methods is comparable to the

results found in this review. Third, a guide for re-

porting mixed methods research in population

health would be a worthwhile contribution to aid

population health researchers in writing mixed

methods articles. Finally, there is a need for further

discussion in the literature regarding rigour in mixed

methods research, and particularly regarding prac-

tical techniques that can be employed beyond the

monomethod components. Considering that the

field of mixed methods is still evolving, this discus-

sion should also reflect the need to balance rigour

with the innovation of new mixed methods

approaches. By employing robust mixed methods

designs and detailed reporting, mixed methods

approaches can provide strong evidence to inform

policy and practice.
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