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Abstract

Background: The term ‘whole dietary pattern’ can be defined as the quantity, frequency, variety and combination
of different foods and drinks typically consumed and a growing body of research supports the role of whole dietary
patterns in influencing the risk of non-communicable diseases. For example, the ‘Mediterranean diet’, which
compared to the typical Western diet is rich in fruits and vegetables, whole grains, and oily fish, is associated with
reduced risk of cardiovascular disease and cancer. Social Cognition Models provide a basis for understanding the
determinants of behaviour and are made up of behavioural constructs that interventions target to change dietary
behaviour. The aim of this systematic review was to provide a comprehensive assessment of the effectiveness and
use of psychological theory in dietary interventions that promote a whole dietary pattern.

Methods: We undertook a systematic review using the Preferred Reporting Items for Systematic Reviews and Meta-
Analysis to synthesize quantitative research studies found in Embase, Medline, PsycInfo, CINAHL and Web of
Science. The studies included were randomised and non-randomised trials published in English, involving the
implementation of a whole dietary pattern using a Social Cognition Model to facilitate this. Two independent
reviewers searched the articles and extracted data from the articles. The quality of the articles was evaluated using
Black and Down quality checklist and Theory Coding Scheme.

Results: Nine intervention studies met the criteria for inclusion. Data from studies reporting on individual food
group scores indicated that dietary scores improved for at least one food group. Overall, studies reported a
moderate application of the theory coding scheme, with poor reporting on fidelity.

Conclusion: To our knowledge, this is the first review to investigate psychological theory driven interventions to
promote whole dietary patterns. This review found mixed results for the effectiveness of using psychological theory
to promote whole dietary pattern consumption. However, the studies in this review scored mostly moderate on the
theory coding scheme suggesting studies are not rigorously applying theory to intervention design. Few studies
reported high on treatment fidelity, therefore, translation of research interventions into practice may further impact
on effectiveness of intervention. Further research is needed to identify which behaviour change theory and techniques
are most salient in dietary interventions.
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Background
Major non communicable diseases (NCD) include, heart
disease, stroke, cancer, diabetes, and chronic respiratory
disease, and are estimated to represent 41 million deaths
per annum globally [1]. According to the World Health
Organisation (WHO, 2016) [1], a number of preventable
risk factors underlie many NCD’s and are the leading
cause of death and disability globally regardless of eco-
nomic status with one of the main risk factors consid-
ered to be poor diet attributable to 11 million deaths
globally in 2017 [2]. Previously, the focus of research has
been on single nutrients or single food groups, as the
main disease states were due to nutritional deficiencies.
However, the burden of disease has switched [2] to can-
cer, diabetes, and cardiovascular disease, due to demo-
graphic and epidemiological transitions, which are now
the leading causes of death globally. This was partly due
to a shift in the food environment, with people consum-
ing more high-carbohydrate, low fat diets, which in turn
lead people to consume more refined carbohydrates and
refined sugar, which increases the risk of cardiometa-
bolic diseases [3]. The dietary determinants of diseases
such as cancer and diabetes are different from those of
undernutrition and nutrient deficiency states [4]. Non-
communicable diseases have multiple interacting dietary
determinants consisting of either excess or insufficient
intake, which cumulatively affect disease over time [5].
Therefore, research has gone beyond the single nutrient
approach and focused on whole dietary patterns, which
may be more beneficial to health due to the synergism
between nutrients and food groups [6].
Improving dietary quality is not easily achieved.

Healthy eating patterns revolve around regular con-
sumption of a variety of foods from key food groups in-
cluding cereal and cereal products, fruits and vegetables,
meat and non-meat alternatives and dairy/non-dairy al-
ternatives with the aim of optimizing nutrient intakes
conducive to reducing the risk of chronic illness [7].
Globally between 1990 and 2010, consumption of
healthy foods has increased, however, the consumption
of unhealthy foods had increased to a greater extent [8].
As opposed to a “healthy” dietary pattern, which can be
nutrient based or only focus on certain aspects of a diet,
for the purpose of this review, a whole dietary pattern is
defined as the quantities, proportions, variety or combin-
ation of different foods in relation to the 5 foods groups
of the Eatwell Guide, UK [9] and the MyPlate, USA [10]
(fruit & vegetables, carbohydrates/grains, protein, fats &
sugar, dairy products), or an established healthy eating
pattern such as the Mediterranean diet [11].
It is clear, that interventions to promote adherence to

a healthy dietary pattern are warranted. There is an array
of research examining and evaluating the effectiveness of
dietary interventions on chronic illnesses. There is some

evidence in the literature to suggest, that the reporting
of psychological theory use in behaviour change inter-
vention development is associated with larger interven-
tion effects [12]. Using psychological theory to design
behaviour change interventions, provides a framework to
accumulate evidence, test hypothesis, identify specific
constructs that may influence behaviour and suggest
which behaviour change techniques should be used in
behavioural interventions [13].
Social Cognition Models (SCMs) (e.g. Theory of

Planned Behaviour (TPB)) [14] are the most commonly
used theories within the field of health psychology and
behaviour change [15]. SCMs are useful for explaining,
predicting, and understanding dietary behaviours, and in
the design of dietary interventions to promote dietary
change [16]. However, while SCMs has been used to
predict dietary patterns [17, 18], there is less evidence in
the literature examining the effectiveness of interven-
tions that use SCMs to promote whole dietary patterns,
such as the Mediterranean [11], MIND [19], and DASH
[20] diets. However, reviews in the literature show mixed
results for the effectiveness of theory based dietary inter-
ventions. One meta-analysis found no association be-
tween dietary intervention effectiveness and theory use
[21], while another meta-analysis on theory-based fruit
and vegetable intervention among children, found that
after considering quality of studies, theory was associ-
ated with vegetable consumption only [22]. Furthermore,
a previous review indicated that theory-based interven-
tions were less effective than non-theory-based interven-
tions [23]. However, such research is held back by
limitations in the extent to which interventions report
on theory use, and insufficient descriptions of interven-
tion content [24].
Some studies have been shown not to extensively use

psychological theory in developing interventions [25].
One way to examine how theory has been applied to in-
terventions is by applying the 19-item theory coding
scheme (TCS) [26]. This scheme specifies whether the-
ory is mentioned, whether theoretical constructs are
targeted or measured, if theory was used to select recipi-
ents or to tailor the intervention and if theory was tested
or refined. The TCS is a reliable tool to describe theory-
based interventions; to inform evidence synthesis within
reviews and has been used widely in systematic reviews
to assess the effectiveness of theory and intervention
effectiveness.
To advance behavioural research, improvement in

methodologies are needed, with treatment fidelity pro-
posed as a key area for improvement. Treatment fidelity
refers to the processes used to ensure intervention com-
ponents are delivered as intended [27]. To make valid
interpretations regarding the efficacy of a behavioural
intervention, it is important to provide details of
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treatment fidelity, which provides insights into the gap
between theory and practice. To provide this informa-
tion, specification of the intervention program is re-
quired. According to Bellg et al. [28], five domains to
assess, monitor or enhance treatment fidelity have been
identified by, as part of The National Institute of Health
(NIH) and Behaviour Change Consortium (BCC), which
are: (1) design of study, (2) training providers (3) delivery
of treatment (4) receipt of treatment (5) enactment of
treatment skills.
Previous systematic reviews have assessed the effect-

iveness of behavioural interventions on fruit and vege-
table consumption [29], reduce sugar intake [30], or
only reporting on dietary behaviours using one SCM,
such as the Social Cognitive Theory [31]. One systematic
review [31] aimed to identify effective dietary interven-
tions for older people. However, this review examined
both whole dietary patterns and single food groups such
as fruit and vegetables. Furthermore, while this review
reported the delivery of educational sessions, no theory
was mentioned, or theoretical constructs reported. To
our knowledge, the current review is the first to assess
the effectiveness of SCMs in dietary interventions that
use a “whole dietary pattern”. Therefore, the aim of this
systematic review was to provide a comprehensive and
systematic assessment of the effectiveness and use of
SCMs in dietary interventions that promote “whole diet-
ary patterns” in adults.

Objectives

� To describe the extent of psychological theory in the
design and implementation of dietary interventions
to promote whole dietary patterns

� To evaluate the implementation of psychological
theory in the design of dietary interventions to
promote whole dietary patterns

� To determine the effectiveness of psychological
theory based dietary interventions

� To explore the extent to which the fidelity of the
intervention is monitored in these studies.

� To provide recommendations for future research to
promote whole dietary patterns

Methods
The Preferred Reporting Items for Systematic Reviews
and Meta-Analysis (PRISMA) (see supplementary data
file 1) [32] was used to inform the design, conduct and
reporting of this systematic review. No ethical approval
was sought as only secondary analysis of existing data-
sets were involved in the study. The study protocol was
registered with PROSPERO, the International Prospect-
ive Register of Systematic Reviews (crd.york.ac.uk/pros-
pero/index.aspIdentifier; CRD42017057366).

Selection criteria
In accordance with PRISMA, the PICOs (population,
intervention, comparison, outcome, and study design)
approach were used to formulate the selection criteria.
(see Table 1).
Inclusion criteria: 1) study population: all adults aged

18 years or over; 2) study intervention: an intervention
involving a “whole dietary pattern” such as the Mediter-
ranean diet [11] Dash diet [18] and MIND diet [17] or
foods analysed from at least 4 out of 5 of the food
groups identified by the Eatwell Guide, UK (protein,
grains/carbohydrates, oil and fats, dairy, fruit/vegetable;
3) psychological theory: studies were included that used
a social cognition model to design their intervention
(e.g. TPB); 4) study design: randomised controlled trials
and, including single arm studies, and pilot studies pub-
lished in English.
Exclusion criteria: 1) study population; studies targeting

a population under 18 years old were excluded; 2) study
intervention: studies were not included where the dietary
behaviour was a de facto medical treatment e.g. gluten free
diet. Also, studies analysing data from only single food
group and nutrients, such as, fruit and vegetable, or omega
3 were excluded, as these do not constitute a “whole diet-
ary pattern”; 3) psychological theory: studies that do not
mention or report on a social cognition model were ex-
cluded; 4) study design: studies that were not interven-
tions, such as qualitative or cross-sectional studies were
excluded from this review. (see Table 1).

Search strategy and study identification
Literature searches were conducted by (DT) between
April 2019 and January 2020 using the following data-
bases: EMBASE (1974–2020), Medline (1974–2020),
PsycInfo (1974–2020), CINAHL (1937–1-2020) and Web
of Science (1950–2020). ProQuest Dissertations & Thesis
was reviewed to locate unpublished studies and, reference
lists of the selected studies for inclusion were searched
manually. The following search terms were used in differ-
ent combinations. Theoretical framework, behaviour
change theory, Theory of Planned Behaviour, Theory of
Reasoned Action, Health Belief Model, Self-determination
Theory, Stages of Change Model, Health Action Process
Approach, COM-B model, Social Cognitive Theory, Con-
trol Theory, Self-Efficacy Theory, Social Ecological Model,
healthy eating, dietary intervention, dietary patterns,
healthy eating, whole diets, Mediterranean, DASH and
MIND diet were also chosen as search terms as these are
“whole dietary patterns”, they do not eliminate any food
group and promote a healthy lifestyle [7]. The studies
were screened by the titles and abstracts. Studies that did
not meet the inclusion criteria were excluded. Two re-
searchers (DT&ES) reviewed the abstracts independently
that were ambiguous for inclusion. Any disagreements
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were resolved through discussion with a third researcher
(JM).

Data extraction
The following information was extracted from each
study: author, design, country, quality score, participants
characteristics, intervention, control, dietary pattern,
theoretical model, outcome measures, main findings
(Table 2).

Methodological quality
The modified version of Downs and Blacks [42] quality
checklist was used as some of the included studies were
non-randomised studies. Question 27 was modified to
“Did the study have sufficient power?” with one point
awarded if a sample size calculation was completed [43].
Two researchers (DT&ES) independently assessed the
quality of the studies. The Downs and Blacks quality
checklist is considered a reliable and valid tool suitable for
the use in random and non-random studies [44]. Studies
were assessed on quality of reporting (10 questions; par-
tially = 1, no = 0 or yes = 2, or yes =1, no = 0), external val-
idity (3 questions; yes = 1, no = 0,unable to determine = 0),
internal validity – measurement bias (7questions; yes = 1,
no = 0, unable to determine = 0), internal validity – selec-
tion bias (6 questions; yes = 1, no = 0, unable to deter-
mine = 0) and power (1 question; yes = 1, no = 0, unable to
determine = 0), equating to a total achievable score of 28
(see Table 3). Studies that scored less than 14 were con-
sidered poor, those that scored between 14 and 18 were
considered fair, those that scored between 19 and 23 were
considered good and those scoring between 24 and 28
were considered excellent [45].
In addition to study quality being formally assessed,

the Theory Coding Scheme (TCS) [26] was used to as-
sess the extent to which theory was used to design be-
haviour change interventions within each study. The
TCS consists of 19 items across 6 categories relating to;
whether a theory was mentioned, if the relevant

theoretical constructs are targeted, if theory was used to
select participants and/or tailor interventions and if the
relevant constructs were measured, if theory was tested
and if theory was refined. Responses to all items with
the exception of item 7 and 10 with a “yes” were given 1
point and those responded with a “no” and “don’t know”
were given 0 points. Items 7 (All intervention techniques
are explicitly linked to at least 1 theory-relevant con-
struct) and 10 (All theory-relevant constructs are expli-
citly linked to at least 1 intervention technique) were
given 2 points if the criteria were met (see Table 4).
Similar scoring has previously been applied [46]. Similar
to previous research using the TCS [47], this review
scored each study as having a weak (0–7), moderate (8–
15), or strong (16–23) use of theory. There was an initial
95% agreement of codes, which demonstrates an accept-
able level of agreement. Discussion between researchers
resolved any differences within the coding process.

Treatment fidelity
Treatment fidelity was assessed using a 29-item checklist
[48] which mapped onto 5 domains identified by Bellg
[28]. 1) treatment design (6 items); 2) treatment pro-
viders (7 items); 3) delivery of treatment (9 items); 4) re-
ceipt of treatment (5 items); enactment of treatment
skills (2 items). The ability to draw solid conclusions
from a study may be decreased, if any one of the do-
mains lack consideration [48] (see Table 5).

Results
Study characteristic
The basic characteristics of included studies are shown
in Table 2.

Type of studies
Nine studies met the inclusion criteria (see Fig. 1). Seven
of the included studies were RCT’s [33–39] and 2 non-
RCT’s [40, 41].

Table 1 Description of Population, Intervention, Comparison, Outcome and Study Design for Included Studies (PICOS)

Parameter Description

Population All adults aged 18 years and over. Studies where participants were drawn from a population with a psychiatric condition such as an
eating disorder were excluded.

Intervention Diet: for the purpose of this review, an intervention involving a “whole dietary pattern” such as the Mediterranean diet [11] Dash diet
[18] MIND diet [17] or foods analysed from 4 out of 5 of the food groups (protein, grains/carbohydrates, oil and fats, dairy, fruit/
vegetable. Studies were not included where the dietary behaviour was a de facto medical treatment e.g. gluten free diet, also single
food group and nutrients diet studies such as, fruit and vegetable, or omega 3 were excluded, as these don’t from a “whole dietary”
pattern.
Theoretical model: Studies were included that used a theoretical framework to deliver their intervention. Theoretical models such as
the Health Belief Model (HBM) [84] Stages of Change Model [85] and Health Action Process Approach (HAPA) [86] were included.

Comparison Usual diet, information booklet.

Outcome Improved diet quality, increased adherence to diet.

Study
design

Randomised controlled trials and non-randomised controlled trials published in English.
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Table 2 Data Extraction: Description of Study Characteristics in Theory Based Dietary Interventions Promoting Adherence to a
Whole Dietary Pattern

Author
Design
Country

Theoretical
Model

Participants Intervention Control Dietary
Pattern

Primary
outcome

Main findings

Abood, D.A
et al. [33]
2003
RCT
USA

Health Belief
Model

53 participants in the
study. N = 28
intervention, mean
age 34, 96% women.
n = 25 control mean
age 38, 92% women

Pre-post-test. 8 1-h
weekly education ses-
sion to promote know-
ledge and beliefs
conducive to improv-
ing positive dietary
practices.
INTERVENTION
1. Risk factors and
prevalence rates of
CVD, nutrition to
reduce risk.
2. Macronutrients: food
guide pyramid and
sources and benefits
of recommended
intakes, benefits of
proper nutrition,
reducing barriers to
increase probability of
dietary changes,
3. Macronutrients;
hidden sources of fat,
meal and fat
alternatives, benefits of
fat reduction and
reduction of barriers to
taking such action.
4. Fruit and veg:
Health protective role
of fruit and veg,
frequency and portion
size, fibre, vitamins,
benefits of increased
intake of fruit and veg
and barrier reduction
to taking action.
5. Health benefits of
weight control.
6. Benefits of eating
meal regularly;
distribution and
preparation of low
calorie-high nutrient
recipes, ideas for re-
moving barriers to
healthy eating
patterns.
7. Meal planning and
food label reading.
8. Integration of all
previous topics; HMB
constructs to change
nutrition behaviours to
reduce risks and for
behaviour
maintenance;
supplements, caffeine,
soft drinks.

Usual care Dietary
behaviour
(Whole dietary
pattern)

Modified FFQ
used by
Boeckner and
colleagues
(1990)
Questionnaire
on HBM.

Following the
intervention, there
was a significant
improvement in total
fat, saturated fat.
No significant effect
for protein, fibre,
fruit, or veg.

Manios, Y
et al. [34]
2007
RCT
Greece

Health Belief
Model (HBM)
Social
Cognitive
Theory (SCT)

82 women aged 55–
65. Postmenopausal.
Intervention n = 42
Control n = 40
Mean age 60 + − 4.8

Every 2 weeks in a
nutrition education
based on HBM and
SCT over 5 months.
INTERVENTION:

Usual
diet

Whole diet
assessed by
HEI.
Grains,
vegetable, fruit,

Healthy Eating
Index (HEI)

Milk and Fat HEI
scores were
significantly
improved. (p < 0.001).
Significant decrease
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Table 2 Data Extraction: Description of Study Characteristics in Theory Based Dietary Interventions Promoting Adherence to a
Whole Dietary Pattern (Continued)

Author
Design
Country

Theoretical
Model

Participants Intervention Control Dietary
Pattern

Primary
outcome

Main findings

years 7 sessions based on
the HBM
1. Perceived severity
(What is osteoporosis)
2. Perceived
susceptibility, severity,
call for action (risk for
osteoporosis: lifestyle
choices)
3. Perceived benefits
and barriers. (dietary
discussion and results
so far)
4. Self-efficacy, per-
ceived barriers. Guide-
lines for dietary
records.
5. Self-efficacy and per-
ceived barriers. (Dis-
cussion on dietary
results and changes so
far)
6. Perceived benefits
(Other benefits of diet)
7. Self-efficacy and per-
ceived barriers. (Dis-
cussion of food
records and barriers
and benefits partici-
pants have run into)

milk, meat,
total fat,
saturated fat,
cholesterol,
sodium, total
HEI

in grains (0.041) and
total HEI (P = 0.003).
Decrease in total fat
was more the IG
than the CG (P =
0.050) and also the
increase in protein
was more significant
for the IG than the
CG (p < 0.001)
No improvement in
fruit, vegetables,
saturated fat

Petrogianni,
M
et al. [35]
2013
RCT
Greece

Health Belief
Model and
Social
Cognitive
Theory

108
hypercholesterolaemia
adults 40–60 years.

Randomised into 2
interventions and one
control.
Intervention included
7 1-h counselling and
dietary lifestyle ses-
sions held biweekly
and based on HBM
and SCT.
1. Perceived severity
and susceptibility; cues
to action (what is CVD)
2. Perceived benefits
and barriers; call for
action; self-monitoring;
self-efficacy, (Epidemi-
ology of CVD and
ways to reduce risk
factors.)
3. Perceived benefits;
self-efficacy; call for ac-
tion; sell-monitoring.
(meal planning, setting
goals)
4. Perceived benefits;
self-efficacy; call for ac-
tion; self-monitoring.
(Guidelines for bal-
anced diet, focus on
lipids and dietary fatty
acids, fasting, setting
goals.
5. Perceived barriers;
self-efficacy; call for

Usual diet Dietary intake
information
was collected
with a 3-day
recall (2 con-
secutive week-
days and 1
weekend day)

HEI-2005 score
to assess diet
quality.

Significant
improvement on
total HEI score (P =
0.045), milk p = 0.021,
dark, green
vegetables and
legumes p = 0.05
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Table 2 Data Extraction: Description of Study Characteristics in Theory Based Dietary Interventions Promoting Adherence to a
Whole Dietary Pattern (Continued)

Author
Design
Country

Theoretical
Model

Participants Intervention Control Dietary
Pattern

Primary
outcome

Main findings

action; self-monitoring.
(Balanced diet plan
and setting goals.
6. self-efficacy; call for
action; self-monitoring.
(food labels, conserva-
tives, setting goals)
7. Progress assessment;
perceived barriers and
benefits. (Benefits and
barriers, they have run
into).

McPhail, M
et al. [36]
2014
RCT
Australia

Health Action
Process
Approach.
(HAPA)

87 participants
attending primary care
diabetes clinic with a
diagnosis of T2D.

4-month intervention
consisting of self-
guided HAPA based
workbooks in addition
to 2 telephone calls to
assist participants with
program
implementation.

Treatment
as usual

Whole diet
consisting of,
fruit, veg, grain,
meat, dairy,
beverages,
sodium,
saturated fat
and alcohol.

Diet
Guidelines
Index (DGI).
HAPA
questionnaire.

Healthy eating was
not associated with
HAPA variables nor
did they predict
healthy eating after
intervention.

Miller, C.K
et al. [37]
2016
RCT
USA

Health Action
Process
Approach.
(HAPA)

68 participants aged
18–65 years. Mean age
51. 14 males, 54
females.

16-week lifestyle
intervention based on
the HAPA. 60-min
weekly lifestyle coach-
ing sessions.
• The first 8 sessions
presented the
intervention goals,
taught information
about modifying
energy intake and
expenditure and
helped participants
self-monitor.

• The following 8
sessions focussed on
problem solving to
achieving lifestyle
goals, preventing
relapse, motivating
sustained behavioural
change.

• Action plans
introduced at week 9
and later review of
the success of action
plan.

Control
group
received a
booklet on
lifestyle
changes
for
diabetes
prevention.

Whole diet
assessed by
the AHEI.

Alternative
Healthy Eating
Index, 2010.
(AHEI)
HAPA
questionnaire

There was a
significant increase in
total AHEI score and
in consumption of
fruit and a significant
decrease in red and
processed meat,
trans fat and sodium
(p < .01).

Rodriguez,
M.A et al.
[38] 2019
RCT
USA

(TTM)
Stage of
change

533 adults with
uncontrolled
hypertension

Tailored Intervention:
TTM based MONTHLY
telephone counselling
for 6 months tailored
to stage of change.
• Pre-contemplation/
contemplation
stage: Information
and feedback about
achieving DASH diet,
imagery exercise
designed to release
emotions related to
DASH diet, self/
environmental
evaluation (goals,

Usual care DASH diet Improve
adherence to
DASH diet
TTM stage

Significant
improvement in
overall DASH score.
No improvement in
individual food
groups
Tailored intervention
effectively advanced
participants stage of
change
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Table 2 Data Extraction: Description of Study Characteristics in Theory Based Dietary Interventions Promoting Adherence to a
Whole Dietary Pattern (Continued)

Author
Design
Country

Theoretical
Model

Participants Intervention Control Dietary
Pattern

Primary
outcome

Main findings

values, consequences
of non-adherence).

• Preparation stage:
Promoting autonomy
and self-efficacy to-
wards DASH diet by
thinking about past
successes in behav-
iour change

• Action stage:
Counterconditioning;
substituting
unhealthy foods for
healthy foods,
rewarding
engagement with
DASH diet,
introducing prompts/
cues for DASH
adherence

• Maintenance: Similar
to Action stage with
a focus on relapse
prevention.

• Decisional balance:
Pros and cons of
DASH diet. Each con
was addressed
through problem
solving and each pro
was further explored.

NON-Tailored
intervention:
Monthly calls to
address hypertension
management with
general information on
diet, exercise,
medication, sun safety,
sleep hygiene, vision/
hearing problems

Peters, N.C
et al. [39]
2014
RCT
USA

SCT 71 healthy post-
menopausal women
aged between 50 and
72

One-year
Intervention: Three
eating patterns
Whole food plan, The
Food Power eating
plan, The Flax Plus
eating plan.
Behaviour Intervention:
• The first 14 weeks
(adoption stage)
each group met
weekly with
behavioural classes
alternating with
cooking classes, to
motivate participants
to eat according to
their eating plan.

• The following 2
months
(maintenance
stage) included bi-
weekly behavioural

N/A Whole dietary
pattern
My Pyramid

Adherence to
eating pattern
with monthly
24 h recall
Psycho-social
questionnaire

There were no
changes in
psychosocial factors
overtime.
In the whole food
eating pattern,
significant
improvements were
found in the food
group, beans and
meat, poultry, eggs.
In the moderate fat
group, significant
improvements were
found for fruit,
vegetables, sugar.
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Table 2 Data Extraction: Description of Study Characteristics in Theory Based Dietary Interventions Promoting Adherence to a
Whole Dietary Pattern (Continued)

Author
Design
Country

Theoretical
Model

Participants Intervention Control Dietary
Pattern

Primary
outcome

Main findings

sessions including
food demonstrations
and tastings.

• The final 6months
(maintenance
stage) involved
monthly sessions
reviewing progress,
goal setting and
action planning.

LeBlanc, V
et al. [40]
2015
Non-RCT
Canada

Self-
determination
theory
(SDT)

64 men and 59
premenopausal
women aged between
25 and 50.

Non-random
intervention study.
12-week nutritional
program based on
STD and uses a MI
approach.
INTERVENTION
3 GROUP SESSIONS
3 INDIVIDUAL SESS
IONS AND 4 FOLLOW
UP PHONE CALLS.
3 GROUP SESSIONS.
LECTURE; EXPLAINING
PRINCIPLES OF MED
DIET
• 3HR Med diet
cooking lesson

• 3-h Mediterranean
potluck dinner aimed
at discussing barriers
met in adopting diet-
ary recommendations
since the beginning.

3 individual sessions
and follow up calls.
• These assessed
dietary changes and
to determine
progressive goals
with the potential
and realistic
strategies aimed at
improving the
adherence to Med
Diet principles. In
accordance with the
SDT, basic
psychological needs
were supported
during the
intervention
(autonomy,
competence, and
relatedness)

No control Mediterranean
diet

Med score
calculated
based on
validate FFQ
The regulation
of eating scale

Changes in eating-
related self-
determined motiv-
ation was positively
associated with
changes in Med
score at follow up in
men only.

Schwarzer, R
et al. [41]
2017
Non-RCT
Italy
Spain
Greece

HAPA 112 participants.
47 men
65 women
Mean age 42 range
18–65 years.

Pilot intervention
study. Single arm
online intervention.
The online platform
delivered a lifestyle
intervention that
implemented theory-
based behaviour
change components
based on the HAPA.

No control Mediterranean
Diet
Adherence
Screener
(MEDAS)

Measures:
•Dietary
behaviours
index
•Psychological
constructs
1.Positive diet-
specific out-
come
expectancy

The intervention
showed overall
improvements in
Med diet adherence.

Timlin et al. BMC Public Health         (2020) 20:1857 Page 9 of 18



Type of participants
In all studies, participants had a mean age ranging from
34 to 72 years. Females represented between 45 and 100%
of the overall sample. One study [35] did not state the
number of males and females who participated. Six of the
included studies had apparent healthy participants [33, 34,
37, 39–41]. Three of the included studies had participants
with a clinical diagnosis [35, 36, 38]. Of the nine studies,
one was carried out in Australia [36], four in the USA [33,
37–39], one in Canada [40], and three in the Mediterra-
nean (Greece, Italy and Spain) [34, 35, 41].

Type of dietary pattern
All studies included a whole dietary pattern that took
into consideration the main food groups: protein, grains/
carbohydrates, oil and fats, dairy, fruit/vegetable (n = 9).
Two of the nine studies specifically examined the Medi-
terranean diet [40, 41], and one examined the DASH
diet [38].

Type of primary outcome
Outcome measures varied across studies. Two studies
used the HEI-2005 to assess overall diet quality and ad-
herence to the recommended diet [34, 35], with higher
scores representing better diet quality. One study
assessed adherence to the Mediterranean diet with the
Mediterranean Diet Adherence Screener (MEDAS) [41],
with higher scores representing higher adherence to the
Mediterranean diet. One study used the Diet Guidelines
Index (DGI) to measure adherence to healthy recom-
mendations over the previous month. A diet score is ob-
tained with a range of 0–150, with higher scores
representing higher levels of healthy eating [36]. One
study assessed dietary behaviour with a food frequency
questionnaire [49] and compliance to USDA Food Pyra-
mid [33, 50]. One study used the AHEI-2010 to assess
diet quality [37] with a total score between 0 and 110,
with the higher score representing better diet quality.
One study [40] assessed the level of adherence to the
Mediterranean diet with a Medscore, which was

Table 2 Data Extraction: Description of Study Characteristics in Theory Based Dietary Interventions Promoting Adherence to a
Whole Dietary Pattern (Continued)

Author
Design
Country

Theoretical
Model

Participants Intervention Control Dietary
Pattern

Primary
outcome

Main findings

INTERVENTION
It is unclear how long
the intervention was,
this author used
intervention mapping
of behaviour change
techniques to
theoretical constructs.
The intervention had 5
sections on Med diet
and eating healthily.
• Risk perception;
Outcome expectancy;
Self-efficacy; Planning;
Action control

2.Diet specific
planning
3.Diet specific
action control
4.Stages of
change.

RCT Randomised control trial, REP(Reporting), IV (Internal validity), EV (External validity), TTM Transtheoretical Model, N = 9

Table 3 Quality checklist scores for included studies

Author Reporting Internal Validity (Bias) Internal Validity (Confounding) External validity Power Total

Abood, D.A et al. [33] 7 6 4 2 1 20

Manios, Y et al. [34] 8 5 2 0 0 15

Petrogianni, M et al. [35] 9 5 3 0 0 17

McPhail, M et al. [36] 11 5 5 2 0 23

Miller, C.K et al. [37] 11 6 5 2 1 25

Rodriguez, M.A et al. [38] 7 5 4 1 0 17

Peters, N.C et al. [39] 8 5 3 3 1 20

LeBlanc, V et al. [40] 10 5 3 1 1 20

Schwarzer, R et al. [41] 9 4 3 1 0 17

Quality checklist Black and Downs [35] n = 9
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Table 4 Assessment of Theory Application in Included Studies Using the Theory Coding Scheme (TCS)

Application Abood
[33]

Manios
[34]

Petrogianni
[35]

MacPhail
[36]

Miller
[37]

Rodriquez
[38]

Peters
[39]

Le
Blanc
[40]

Schwarzer
[41]

1.Theory mentioned 1 1 1 1 1 1 1 1 1

2.Targeted construct mentioned as predictor of
behaviour

1 0 0 1 0 1 1 1 1

3.Intervention based on single theory 1 0 0 1 1 1 1 1 1

4.Theory used to select recipients for the
intervention

0 0 0 0 0 0 0 0 0

5. Theory used to select/develop intervention
techniques

1 1 1 1 0 1 1 1 1

6. Theory used to tailor intervention techniques
to recipients

0 0 0 0 0 1 0 0 0

7. All intervention techniques are explicitly
linked to at least 1 theory-relevant construct

0 2 2 2 0 2 0 0 2

8. At least 1, but not all, of the intervention
techniques are explicitly linked to at least 1
theory-relevant construct

1 0 0 0 1 1 1 1 0

9. Group of techniques is linked to a group of
constructs

0 1 1 0 0 0 0 0 1

10. All theory-relevant constructs are explicitly
linked to at least 1 intervention technique

0 2 2 2 0 2 0 0 2

11. At least 1, but not all, theory-relevant con-
structs are explicitly linked to at least 1
Intervention technique

1 0 0 0 1 1 0 1 0

12. Theory-relevant con0s1tructs are measured 1 0 0 1 1 1 1 1 1

13. Quality of measures 1 0 0 1 1 1 1 1 1

14. Randomization of participants to condition 1 1 1 1 1 1 1 0 0

15. Changes in measured theory-relevant
constructs

1 0 1 0 1 1 0 1 0

16. Mediational analysis of constructs 0 0 0 1 1 0 0 1 1

17. Results discussed in relation to theory 1 0 1 1 1 1 1 1 1

18. Appropriate support for theory 0 0 0 0 1 0 0 1 1

19. Results used to refine theory 0 0 0 0 0 0 0 0 0

Total 11 7 8 13 11 16 9 12 14

Nineteen items of the theory coding scheme (TCS) Michie et al. [26]. 9 included studies

Table 5 Fidelity of studies across 5 domains

Author Study design Training providers Delivery Receipt Enactment Number of components

Abood et al. [33] ✓ ✓ 2/5

Manios et al. [34] ✓ ✓ 2/5

Petrogianni et al. [35] ✓ ✓ ✓ 3/5

MacPhail et al. [36] ✓ ✓ ✓ 3/5

Miller et al. [37] ✓ ✓ ✓ ✓ ✓ 5/5

Rodriquez et al. [38] ✓ ✓ ✓ 3/5

Peters et al. [39] ✓ ✓ ✓ ✓ 4/5

Le Blanc et al. [40] ✓ ✓ ✓ ✓ ✓ 5/5

Schwarzer et al. [41] ✓ 1/5

Five domains of treatment fidelity, n = 9
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calculated based on the food frequency questionnaire
used in the study. Scores ranged from 0 to 44, with
higher scores representing higher adherence to the
Mediterranean diet. One study captured recommended
foods by a 24-h recall questionnaire and compliance
with USDA Food Pyramid [39, 50]. Finally, one study
[38] used the Willett Food frequency Questionnaire [51]
to derive a DASH adherence score, with a potential
DASH score of 1–40 over 8 food components. Each
component score between 1 and 5, with a higher score
representing higher adherence.

Quality of studies
Out of a total score of 28, all 9 included studies scored
between 15 and 25 on the Black and Downs quality as-
sessment checklist (see Table 3), with one study scoring
25 which is considered excellent quality [37]. Four stud-
ies scored between 19 and 23 which is considered good
quality [33, 36, 39, 40], and the remaining four studies
scoring between 14 and 18 which is considered fair qual-
ity [34, 35, 38, 41]. Overall, the 9 included studies scored
high on the first subscale of the checklist (reporting).

None of the included studies met the criteria for “exter-
nal validity” subscale, with two studies scoring zero [34,
35]. The following section is internal validity-bias which
studies scored relatively high on this subsection with
scores between 4 and 6 out of a possible 7. The follow-
ing subsection is internal validity-confounding (selection
bias), which yielded the most variety of scores, which
may be due to having different experimental designs.
Only one of the RCTs [36] reported sufficiently on ran-
domised intervention assignment concealment. Lastly,
power to detect a significant effect was reported by 4
studies [33, 37, 39, 40].

Impact of intervention on dietary behaviour
Two studies [40, 41] examined the impact of a theory-
based intervention on adherence to the Mediterranean
diet. Both studies calculated an overall Medscore pre-
post intervention, calculated from the Mediterranean
Diet Adherence Screener (MEDAS) [41], or a food fre-
quency questionnaire [40]. Both studies reported a sig-
nificant increase in Medscore post intervention. One
study [38] examined the impact of a tailored behavioural

Fig. 1 PRISMA flow chart identifying and screening studies, eligibility of studies and included studies n = 9
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intervention (TBI) on adherence to the DASH diet, com-
pared to a non-tailored intervention (NTI) and usual
care (UC) group. At 6months follow-up, TBI had a
higher DASH score than UC and NTI. However, for in-
dividual components of the DASH diet such as fruit and
vegetables, and wholegrains, there was no significant dif-
ference between groups on scores at 6-month follow-up.
The remaining 6 studies examined individual compo-
nents of dietary behaviours based on AHEI [37], HEI
[34, 35] DGI [36], FFQ [33] and 24 h recall/MyPyramid
[39]. From theses 6 studies, one study reported no im-
provement in dietary behaviour [36]. Only one study
reported a significant improvement in fruit [37], vege-
table intake [35], carbohydrates/grains [34] and dairy
[34]. Two studies reported improvements in protein
(fish, poultry, beans, meat, or eggs) [37, 39] and total
fats [33, 34].

Extent of theory use
The extent to which theory was used within the selected
studies was assessed using the TCS (Table 4) [26]. From
the 9 included studies, the mean total TCS score across
studies was 11, which is a moderate application of the-
ory. One study [34] showed a weak application of theory,
seven studies [33, 35–37, 39–41] were moderate, and
one study showed a strong application of theory [38].
These scores suggest that theory had not been exten-
sively applied to the design, implementation, and evalu-
ation of behaviour change interventions, and/or theory
use was reported with insufficient detail. These scores
suggest that most studies are not explicitly reporting
theory use in sufficient detail and/or fail to rigorously
apply theory to intervention design and implementation.
The following section describes the use of theory within
the selected studies in terms of the 6 categories of coded
items of the TCS [26]: (1) mention of theory; (2) target-
ing of theoretical constructs;(3) using theory to select re-
cipients or tailor interventions; (4),measurement of
constructs; (5) testing of mediation effects; (6) and refin-
ing theory.

Category 1: mention of theory (items 1–3)
All studies (N = 9) mentioned a theory (item 1, Table 4),
with only 6 studies referring to theory as a predictor of
behaviour and provided evidence of the association of
the theory or theoretical construct and target behaviour.
For example, one study using the Health Belief Model
[33] stated that the best predictor of nutrition related
behaviour change is the benefit-cost ratio, and for a
change in nutrition behaviour to occur, the perceived
benefits must outweigh the barriers. Out of the 9 studies,
7 were reported to be a single theory (item 3, Table 4)
such as HAPA, SDT and TTM, while 2 studies com-
bined theories (HBM and SCT).

Category 2: are relevant constructs targeted (item 5, 7–11)
Eight of the studies used theory or predictors to select/
develop intervention techniques (Item 5, Table 4). Re-
garding linking intervention techniques to theoretical
constructs, only 4 studies explicitly linked all interven-
tion techniques to at least one theoretical construct
(Item 7, Table 4), with a further 5 studies linking at least
one, but not all, intervention techniques to at least one
theoretical construct (Item 8, Table 4). Three studies
linked a group of techniques to a group of constructs
(Item 9, Table 4). Only 4 studies explicitly linked all
relevant theoretical constructs to at least one interven-
tion technique (Item 10, Table 4), with a further 4 stud-
ies linking at least one, but not all, constructs with at
least one technique (Item 11, Table 4). For example, one
study [33] used the HBM to develop an educational
intervention to improve dietary practices for CVD pre-
vention. However, the intervention focused on perceived
benefits and barriers and neglected other key concepts
such as susceptibility and severity of illness, health mo-
tivation and perceived control. Another study [39] used
the SCT model to develop a dietary intervention and fo-
cused their intervention techniques on self-regulation
techniques, such as self-monitoring and goal setting,
neglecting concepts such as outcome expectancy. There-
fore, more than half (N = 5) of these studies did not util-
ise the full predictive power of their chosen theory.

Category 3: is theory to select participants or tailor
interventions
None of the included studies used theory to select par-
ticipants (Item 4, Table 4), and only 1 study tailored
intervention techniques to the participants. Therefore,
the intervention differed for subgroups of participants
that varied for a particular construct at baseline (Item 6,
Table 4). This study was based on the TTM, and the
intervention delivered to each participant varied depend-
ing on their stage of change at baseline.

Category 4: are relevant constructs measured
Seven of the studies reported measuring theoretical con-
structs pre-post intervention (Item 12, Table 4), and
reporting on the validity and reliability of the scales used
to measure constructs/predictors (Item 13, Table 4).

Category 5: testing theory
Seven of the studies reported randomisation, two studies
were non-RCTs (Item 14, Table 4). Four of the studies
interventions changed the target theoretical constructs.
For example, one study [33] using the HBM significantly
increased perceived benefits of adoption of positive diet-
ary behaviours and increased nutrition knowledge of
CVD and cancer. Also, another study [52] reported that
HAPA outcomes in the intervention group reported
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significantly greater frequency of action planning, and
action and coping self-efficacy at follow-up (Item 15,
Table 4). Seven of the studies discussed the results in re-
lation to theory (Item 16, Table 4) and three provided
support for theory (Item 17, Table 4). That is, studies re-
ported that constructs within the theory, significantly
mediated the relationship between the intervention and
outcomes. For example, one study [53] that used self-
determination theory found that eating related self-
determined motivation was associated with an increased
adherence to the Mediterranean diet.

Category 6: refining theory
Refining of theory, or suggestions for future refinement
was not reported by any of the included studies (Item
18, Table 4).

Fidelity of interventions
Of the 9 included studies, two studies included an as-
sessment on all 5 domains [37, 40]. One study included
an assessment on only one domain [41]. Two studies in-
cluded an assessment on two domains [33, 34]. Three
studies included an assessment on three domains [35,
36, 38]. One study included an assessment on four do-
mains [39] (see Table 5).

Study design
All studies made an assessment on study design [33–41],
with information about treatment dose provided in the
intervention condition, and two providing information
on treatment dose in the comparison group [37, 39]. All
studies reported underpinning theory [33–41]. No fur-
ther trained providers were employed to allow for
setbacks.

Training providers
Two studies provided information on training providers
[37, 40]. These studies provided information on how
trainers were trained and standardisation of provider
training. Strategies to enhance training providers in-
cluded, using the same provider throughout the inter-
vention [40], use of certified trainers [40], and train all
providers together [37].

Delivery of treatment
Eight of the studies made at least one assessment on the
delivery of treatment [33–40], which was assessed
through direct observation of the intervention. Making
sure that the interventions were delivered, and the ap-
propriate dose given, being the most reported item in
this domain.
Various criteria were used to evaluate the treatment

delivery. For example, one study [39] used a checklist
after each session to measure degree of adherence, and

class attendance [34, 39]. In another study, participants
reported on the acceptability of the intervention [36],
and how the participants rated the overall delivery of the
intervention [40]. Other strategies used to assess delivery
of treatment were the use of manuals to aid delivery [33,
36–38].

Receipt of treatment
Six studies made at least one assessment on the receipt of
treatment. Various strategies were used to assess receipt
between authors and included ensuring that participants
understood the intervention [35–40] and providing re-
sources to enable participants to perform the behaviour
[39, 40]. Other strategies to assess receipt of treatment in-
cluded reviewing self-monitoring data [35, 37], and asses-
sing confidence in behavioural skills [36–39].

Enactment of treatment skills
Observation and practice of skills required within inter-
ventions were included in three of the studies. Observa-
tion of these skills in daily life were carried out in two of
the studies [39, 41]. Other strategies to assess whether
treatment was being enacted were daily self-monitoring
and tracking devices [37].

Discussion
To our knowledge, this is the first systematic review to
assess the effectiveness of dietary interventions promot-
ing a whole dietary pattern using a social cognition
model. This systematic review has investigated the ex-
tent of SCM use in designing interventions to increase
adherence to whole dietary patterns and explored the as-
sociations between theory use and intervention effective-
ness. This review also explored the extent to which the 5
domains of treatment fidelity are reported in the selected
studies. We found that the overall scores, across the 9
included studies, measured by the TCS averaged 10 out
of a possible 21 points. This suggests that the studies
were not explicitly theoretically informed or used to
their full extent, even though theory was explicitly men-
tioned. This review also found that only two studies
made at least one assessment on all five fidelity domains.
As all five components of fidelity are mutually exclusive.
The validity of a study is potentially compromised with
inattention to any one of the 5 fidelity domains [48].
Five behaviour change theories were used in the stud-

ies of the current review (HAPA, HBM, SCT, SDT,
TTM), with HAPA used by 3 of the 9 included studies.
Out of the 9 studies, one study [36] showed no improve-
ments in diet following the intervention based on the
Diet Guidelines Index (DGI) to create an overall single
score of diet quality. Previous research has stated that
the way in which dietary scales score individual food
groups to create a single score can be problematic [54],
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as observed associations could be due to single compo-
nents rather than the overall dietary pattern [7]. Small-
scale scores are less informative, as the extremes and the
inherent characteristics of a pattern or a behaviour may
not be fully captured [7]. Furthermore, research has
shown that participants had better control of their diet
and ate more healthily compared to the general popula-
tion and therefore, changes in diet quality could not be
detected [36]. Also, those in the intervention group per-
ceived less risk awareness to those in the control group,
which could have affected their engagement in the inter-
vention [36]. Awareness of the importance of balanced
nutrition is shown to be an important factor that may
influence dietary choices [55, 56].
Five of the studies used a dietary scale that reported

individual food group scores. All five studies improved
dietary scores for at least one food group. One study
found a significant improvement in fruit intake [37],
vegetable intake [35], carbohydrates/grains [34], and
dairy [34]. Two studies reported improvements in pro-
tein (fish, poultry, beans, meat, or eggs) [37, 39], and
total fats [33, 34]. These findings are consistent with a
previous review which found that out of half the studies
examined, at least one aspect of diet had not improved,
with a further 5 studies showing no improvement in diet
quality. However, in the same review, one quarter of the
studies were found to be explicitly theoretically informed
(based on the Theory Coding Scheme), and significantly
improved diet quality. Of these 10 studies, 8 reported
improvements in fruit and vegetables [25] suggesting
that interventions that use behaviour change theory
rigorously, lead to better outcomes in trials.
The current review found limited association be-

tween the use of psychological theory and improved
intervention outcomes, with only three of the studies
in this review reporting an association between the-
ory and intervention effectiveness (assessed through
individual TCS items). One possible explanation for
the relatively limited effectiveness of the interven-
tions reviewed in the present review is that they
apply theory insufficiently. The current review
showed that the included studies revealed theoretical
implementation weaknesses. Most notably, linking all
BCTs to theoretical constructs were met by only 4
out of the 9 studies. Compared to previous findings
[21, 57], this review observed a closer link between
intervention and theory, measured by a higher per-
centage of studies reporting on linkage between the-
oretical constructs and intervention techniques (TCS
items 7–11). However, in the current review, only
studies that explicitly mentioned theory were in-
cluded. Previous research targeted interventions
whether theory was mentioned or not for the target
behaviour, with only half the studies reported to be

explicitly based on theory, and of those, few targeted
all theoretical constructs or linked all BCTs to the-
oretical constructs [21].
Theory based interventions can help us understand

processes and effectiveness of interventions [26] by iden-
tifying key constructs that are shown to be related to be-
haviour and behaviour change techniques related to the
relevant constructs, that can be used as a target for
intervention design. Research has found that interven-
tions tailored on theoretical concepts were more effect-
ive than those tailored on behaviour alone [58].
However, as more than half of the included studies in
the current review did not report on this concept fully,
the findings limit the extent of evidence of behaviour
change factors [59]. Overall, these finding highlight the
need for clearer selection, application, and reporting of
theory use in the design, implementation, and evaluation
of dietary intervention.
Linking BCT’s to theory provides an opportunity to re-

fine theory [26] and while the current review found that
most of the studies linked at least one BCT to theoret-
ical constructs, none of the studies used the results to
refine theory. It is important to address this, as not only
is theory important in the developmental stages of inter-
vention design and future interventions, but to the ad-
vancement of our understanding of how interventions
affect behaviour. This lack of refining theory from inter-
ventions is common, with similar results found in recent
research [59–61].
A second explanation to the relatively limited effect-

iveness of the interventions reviewed in the present re-
view is that the interventions may not have been
delivered as the designers intended. This cannot be ruled
out, as treatment fidelity was poorly reported in the
current review studies. According to Borrelli [48]. there
are five domains of treatment fidelity: study design,
training, delivery, receipt, and enactment, all of which
are mutually exclusive. The validity of a study is poten-
tially compromised with inattention to any one of the 5
fidelity domains. The overall reporting of treatment fi-
delity in the current review is poor, with only 3 studies
reporting on more than three of the five domains. This
finding is similar to other reviews considering fidelity
[48, 62]. Overall, we found that regardless of the theory
coding scheme score, those studies that reported high
on fidelity, reported improvements in more food groups
than those with lower fidelity. For example, one study
[38] that scored the highest in the theory coding scheme
but low on fidelity, reported a significant improvement
in overall DASH score, but not in any of the individual
food groups. Furthermore, two of the included studies
that scored relatively low on the theory coding scheme
and high on fidelity, reported better adherence to the
Mediterranean diet [40], and improvement to several of
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the food groups including fruit, red meat, processed
meat and total AHEI scores [37]. Moreover, two studies
scoring the lowest on fidelity [33, 34], reported improve-
ments on less food groups, which did not include fruit
or vegetables. However, these two studies also scored
relatively low on the TCS. This finding demonstrates
that, while the TCS addresses fidelity of treatment such
as, explicitly identifying and use of theory as a basis for
intervention design, there are other factors that are not
addressed. For example, if insignificant results were
found in an intervention and only one or two of the do-
mains were of high fidelity, it is possible that the insig-
nificant results were due to a lack of attention in the
other domains [27], such as the training providers may
not have been adequately trained. Therefore, in order to
enhance the transition from theory to practice, we rec-
ommend that intervention designers include a plan to
assess and monitor treatment fidelity based on the 5 do-
mains proposed by Borrelli [48].
Using theory to design behaviour change interven-

tions have been criticised, as they specify what the-
oretical constructs (i.e. intentions) should be
changed to change behaviour, but do not specify
how constructs can be changed. However, systematic
reviews have recently started to identify links be-
tween theoretical constructs and BCTs, enhancing
the effectiveness of behaviour change interventions
[63]. It has been suggested, those that target change
mechanisms at population, community and individ-
ual levels are the most effective [64], suggesting that
behaviour change interventions may benefit from
drawing on a wider range of theories than Social
Cognition Models [20]. Recently, new approaches to
behaviour change, and the implementation and
evaluation of interventions has been developed, in
particular, the Behaviour Change Wheel, COM-B
model and the BCT taxonomy which helps build the
bridge between predicting behaviour and actual be-
haviour, by specifying the “active ingredients” of the
intervention, and this classification will facilitate rep-
lication of interventions [65]. The Behaviour Change
Wheel seeks to provide a framework, that other the-
ories can be considered. Social Cognition Models
constructs mainly fall into the reflective motivation
component of the COM-B model and either minim-
ally or not at all into the other 5 components [20].
The COM-B model is a holistic approach for chan-
ging behaviour, based on a model of an individual,
rather than a mechanistic process of identifying de-
terminants of behaviour based on factors accounting
for variation in current behaviour between individ-
uals [20]. The BCW incorporates the COM-B model,
TDF and BCT’s in a systematic approach in design-
ing an intervention. The BCW is gaining popularity

in developing interventions in a range of health be-
haviours including dietary behaviour [66, 67]. There-
fore, more research is needed, using new approaches
to understand dietary behaviour, and in the develop-
ment and evaluation of complex interventions [68].

Strengths and limitations
A major strength of the current review is the use of the
TCS, which allowed for a deeper exploration of the ex-
tent of psychological theory driven interventions, and
also our understanding of shortcomings in the reporting
and implementation on the use of psychological theory.
This review did not conduct a meta-analysis, however,
the differences found in the included studies popula-
tions, interventions and behavioural theories would
make the average effect across studies difficult to inter-
pret [69]. Relevant studies may have been excluded due
to selection criteria and search terms. For example, stud-
ies that are not in English but used theory and relevant
to this review would be missed and studies that failed to
report they used a behaviour change theory. However,
full articles were obtained for possible inclusion for po-
tentially relevant articles, even if theory was not expli-
citly mentioned in the abstract, further minimising
potential bias. Coding of the TCS may be subject to mis-
classification bias, however, two researchers (DT&LS)
interpreted and coded the TCS items to reduce any bias.

Conclusion
To our knowledge this is the first review to examine
psychological theory driven interventions that use a
whole dietary pattern. We have found that, while all
the included studies mentioned theory, total scores
were mostly moderate, suggesting that theory had not
been extensively applied to the design, implementa-
tion and evaluation of behaviour change interventions,
and/or theory use was reported with insufficient de-
tail. We recommend that future interventions expli-
citly link theory and outcome, to allow identification
of the most salient intervention techniques and be-
haviour change theory, to advance our understanding
of behaviour change. To enhance the transition from
theory to practice, we recommend researchers use a
fidelity framework to guide the reporting of treatment
fidelity in future research. Mixed results were ob-
served for the effectiveness of theory-based interven-
tions. With the small number of included studies,
only one of which was high quality, findings should
be interpreted with caution. Future reviews should in-
clude both theory and non-theory interventions, to
provide evidence of the effectiveness of psychological
based interventions compared to no theory use.
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