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Abstract

Background: NHS England commissioned four independent service providers
to pilot low-calorie diet programmes to drive weight loss, improve glycaemia and
potentially achieve remission of Type 2 Diabetes across 10 localities. Intervention
fidelity might contribute to programme success. Previous research has illustrated
adrift in fidelity in the design and delivery of other national diabetes programmes.
Aims: (1) To describe and compare the programme designs across the four ser-
vice providers; (2) To assess the fidelity of programme designs to the NHS England
service specification.

Methods: The NHS England service specification documents and each provid-
er's programme design documents were double-coded for key intervention con-
tent using the Template for Intervention Description and Replication Framework
and the Behaviour Change Technique (BCT) Taxonomy.

Results: The four providers demonstrated fidelity to most but not all of the ser-
vice parameters stipulated in the NHS England service specification. Providers
included between 74% and 87% of the 23 BCTs identified in the NHS specification.
Twelve of these BCTs were included by all four providers; two BCTs were con-
sistently absent. An additional seven to 24 BCTs were included across providers.
Conclusions: A loss of fidelity for some service parameters and BCTs was identi-
fied across the provider's designs; this may have important consequences for pro-
gramme delivery and thus programme outcomes. Furthermore, there was a large
degree of variation between providers in the presence and dosage of additional
BCTs. How these findings relate to the fidelity of programme delivery and varia-

tion in programme outcomes and experiences across providers will be examined.
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1 | INTRODUCTION

Obesity and its associated comorbidities, such as Type
2 Diabetes Mellitus (T2DM), have become a global epi-
demic."” Recent evidence has demonstrated that low-
calorie total diet replacement (TDR) approaches can be
an effective dietary intervention for achieving sustained
T2DM remission (HbA,, <48mmol/mol).>* In line
with this evidence, National Health Service England
(NHSE) launched a low-calorie, TDR pilot intervention
for people living with comorbid T2DM and overweight
or obesity—The NHS Low-Calorie Diet (NHS-LCD)
Programme.’ Four independent service providers were
commissioned by NHSE to deliver the programme
across 10 socio-demographically diverse regions across
England, to drive weight loss, improve glycaemia and
potentially achieve remission of T2DM amongst partici-
pants. To be eligible, patients had to be aged 18-65, have
received a diagnosis of T2DM within the last 6years,
be non-insulin dependent, and have a BMI of >27kg/
m? (or>25kg/m” for Black, Asian and Minority Ethnic
communities).

The 52-week NHS-LCD Programme consists of a TDR
phase, such as bars, shakes and soups (estimated 900 kcal/
day) for the first 12weeks. This is followed by a 6-week
structured food reintroduction phase, then a maintenance
support phase for the remainder of the 1-year programme.
The goals of the last two phases are to encourage healthy
eating, increase physical activity and reduce sedentary be-
haviours following the UK government guidance.® This is
complemented by ongoing behavioural support, via one of
three delivery models: one-to-one, group (both delivered
remotely during the COVID-19 pandemic) or digital (web
and app-based).

How the programme aims to produce behaviour
change, sustained weight loss, and improved T2DM
was previously described in a logic model constructed
by our group, supplemented by stakeholder input.” To
achieve the desired outcomes, the intervention includes
the use of specific behaviour change techniques (BCTs).
BCTs are defined as the observable components of in-
terventions designed to modify the cognitive and psy-
chological processes underlying behaviour, known as
‘active ingredients’ (e.g., action planning, goal setting).®
NHSE produced a service specification that stipulated
the intervention contents for each of the four providers’
NHS-LCD programme designs.” Within this, providers

What's new?

« Assessing intervention fidelity is important, to
distinguish whether unexpected outcomes are
due to a lack of intervention effectiveness or a
loss of fidelity in its implementation. Previous
research has illustrated a loss of fidelity dur-
ing the design phase in other national diabetes
programmes.

« Some elements of providers' programme de-
signs did not adhere to the service parameters
stipulated in the NHS England Low-Calorie
Diet service specification. Most but not all
(79.5%) of the behaviour change techniques
were included in providers' programme plans.

« A loss of fidelity during the design phase might
have consequences for programme delivery and
thus programme outcomes.

delivering the programme were given scope to inde-
pendently design behaviour change content that is ac-
ceptable to their delivery model, available resources,
and expertise, whilst aligning with the requirements
outlined in the service specification. This flexibility
meant the final behaviour change content within each
of the providers' programme designs was unknown, in-
cluding how they may differ.

Assessing intervention fidelity (whether a pro-
gramme is implemented as intended)' is important to
distinguish whether unexpected outcomes are due to
a lack of intervention effectiveness or a loss of fidelity
in its implementation, thus enabling accurate interpre-
tation and scale-up of any intervention outcomes.''™?
The National Institute of Health Behaviour Change
Consortium (NIH-BCC) model'® describes five domains
of fidelity: study design (the extent to which the pro-
gramme design reflects the evidence base); provider
training (the extent to which deliverers are trained in
a programme's components); treatment delivery (the
extent to which the programme is delivered with ad-
herence to the design); treatment receipt (the extent
to which programme content is understood by partic-
ipants); treatment enactment (the extent to which par-
ticipants apply the programme content in their daily
lives)."? Despite the recommendation for fidelity to be
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considered as multidimensional, numerous reviews re-
port fidelity of delivery to be the most frequently ex-
amined domain across behaviour change interventions,
whilst fidelity of design remains underexplored.'*'*°
This is problematic as a loss of fidelity in delivery
could be a consequence of a drift in fidelity in the do-
mains that precede it—the design and training phases.
For example, if the evidence base is not adequately
translated into the design (i.e., programme protocol)
and staff training, intervention delivery is likely to be
suboptimal.'?

A previous study from the NHS-LCD pilot evalua-
tion examined a recommended component of study
design—whether the programmes' ‘active ingredients’
are reflective of, and mapped onto, behaviour change
theory."! We found the theoretical underpinnings of
providers' programme designs to be unclear,” which
might lead to a loss in fidelity due to the lack of a clear
framework or map of how the programme is expected
to work. Furthermore, the design of the NHS Diabetes
Prevention Programme (NHS-DPP) (a national pro-
gramme also commissioned by NHS England and deliv-
ered by external providers) was evaluated by extracting
information on the service parameters and BCTs from
programme protocols. Authors reported high, but not
absolute, fidelity of behaviour change content in the
providers' programme designs when compared to the
NHS-DPP service specification.'” The aim of this study
was therefore to assess the design fidelity of the be-
haviour change content and service parameters in the
NHS-LCD.

Objectives: (1) To describe the service parameters and
behaviour change content stipulated in the NHSE pilot
service specification, (2) To describe and compare the
NHS-LCD programme designs across the four pilot ser-
vice providers commissioned to deliver across the 10 ini-
tial pilot sites, and (3) To assess the fidelity of NHS-LCD
programme designs to the NHSE service specification.

2 | METHODS

21 | Design

A documentary review comparing the NHS-LCD full
programme specification with each of the four pro-
viders’ programme designs. The following methods
were informed by (a) the recommendation to evaluate
whether an intervention's key components (i.e., the ac-
tive ingredients) are fully operationalised, by examin-
ing programme protocols and/or manuals,' and (b) the
methodology reported for assessing the design of the
NHS-DPP."

DIABETIC NIk

Programme specification

2.2 | Materials

221 |

The following documents described what components

should feature within the NHS-LCD and therefore made

up the full programme specification:

« NHS England NHS Low-Calorie Diet Service
Specification Version 1.°

« NICE PH6 public health guideline,'® ‘Behaviour change:
general approaches’.

« NICE PH49 public health guideline,19 ‘Behaviour
change: individual approaches’.

The National Institute for Health and Care Excellence
(NICE) guidelines'®" were included in the analysis as
they provided the most comprehensive overview of the be-
haviour change content to be included in the programme
designs. A review of the other guidelines cited in the
NHSE service specification found no new BCTs outside of
these three documents (Appendix S1).

2.2.2 | Service providers' programme design
The review of the intervention design (describing what
providers planned to deliver) comprised:

« Provider's programme manuals, describing the pro-
gramme structure and curriculum, session plans
and behaviour change components to be delivered to
patients.

« STAndardised Reporting of adult behavioural. weight
management InTerventions to aid Evaluation (STAR-
LITE)® survey responses from the service providers,
which provided further detail on the planned pro-
gramme delivery.

- Participant materials, including TDR manuals, take-
home workbooks, and in-session worksheets.

2.3 | Procedures

The full programme specification and each of the ser-
vice providers' programme designs were examined
using two frameworks. The Template for Intervention
Description and Replication (TIDieR) framework®
was used to extract information on the service param-
eters, including what, who, how, where, when and how
much, and tailoring. This framework aims to standard-
ise and improve intervention reporting. The behaviour
change content was coded using The Behaviour Change
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Technique Taxonomy (BCTTv1),? a validated measure
and reliable tool for identifying the ‘active ingredients’
of interventions,* consisting of 93 distinct techniques.
Only core content was coded for BCTs; optional activi-
ties were excluded as these did not describe necessary
‘active ingredients’.

A TIDieR data extraction sheet was developed by
TE. DR and CH conducted TIDieR data extraction inde-
pendently and in duplicate; TE supported discrepancy
resolution through discussion. BCT coding was con-
ducted independently and in duplicate following pub-
lished guidance by the framework authors.® All coding
researchers received training in BCT coding® (which
sets out a number of learning principles to be adhered to
when using the BCTTv1) and TE developed standardised
data extraction sheets. Following familiarisation with
the materials, TE and CD agreed on a set of BCT coding
rules to guide the identification of BCT presence and
dose (Appendix S2), which modified the coding rules set
out in the evaluation of the NHS-DPP.!” All materials
were coded by TE; 2nd coding was completed by PD, CD,
or CK. All discrepancies between coders were resolved
via discussion with TE to achieve consensus on the final
set of BCTs.

2.4 | Analysis

TIDieR components extracted from each of the provid-
ers’ programme designs were tabulated and compared
with the corresponding components extracted from
the full NHSE service specification. The data extracted
for each component was discussed by TE, CH and DR
and rated as having fidelity (description meets require-
ments stipulated in the specification), partial fidelity
(description meets some requirements stipulated) or
an absence of fidelity (insufficient evidence of meeting
requirements).

BCTs were labelled and the dose (frequency) of their
delivery per session was reported. The numbers of differ-
ent BCTs present in the providers' programme designs
and the full programme specification documents were
calculated and compared. This included analysis of ad-
ditional BCTs identified in programme designs that were
not mandated in the programme specification, as this
has frequently occurred in previous studies (e.g.,***).
Frequencies at which the BCTs were intended to be de-
livered across the programme by each of the service pro-
viders were also calculated. Cohen's kappa coefficient and
Spearman’s Rho analysis were conducted to report the
inter-rater reliability of coding the presence of BCTs and
their dose, respectively.

To maintain provider anonymity alternative service
provider codes are used to present the BCT analysis to
those reported for the analysis of service parameters.

3 | RESULTS

3.1 | Service parameters

Information extracted on the service parameters stipu-
lated by NHSE’ and providers' programme designs are
described and compared in Table 1 (using the TIDieR
framework).*! A traffic light coding system was used to
highlight the degree of fidelity (green—fidelity, amber—
partial fidelity, red—absent). Based on the documenta-
tion describing providers’ programme designs, all four
providers secured high fidelity for programme materials
and procedures. Instances of lost fidelity included: TDR
weight loss targets, training of programme deliverers,
physical activity recommendations during TDR, number
of sessions during Food Reintroduction, dietary recom-
mendations outside of general healthy eating principles
during Weight Maintenance, cultural tailoring, and ad-
vice on the intake of foods outside of the TDR products for
participants struggling with adherence.

Of the four service providers, three indicated develop-
ing their programme based on learnings and user feedback
from existing diabetes prevention/remission programmes
and other weight management services. One provider
also stated that service users provided input on the design
and functionality of their accompanying app in its early
development.

3.2 | Behaviour change techniques

3.2.1 | Inter-rater reliability

Analysis of inter-rater reliability indicated strong agree-
ment*® between coders on the presence of a BCT within
the full programme specification (k = 0.775, p<0.001)
and providers' A (k = 1.000, p<0.001) C (k = 0.774,
p<0.001) and D's (k = 0.888, p<0.001) programme de-
signs. Moderate agreement*®?’ was indicated for BCT
presence for provider B (k = 0.404, p <0.001) and the dose
of BCTs per session for Provider D (rs = 0.47, p = <0.001).
Agreement on BCT dose was regarded as weak® for
providers B (rs = 0.22, p = <0.001) and C (rs = 0.23,
p = <0.005). As provider A's programme design docu-
ments did not include session plans, no information on
BCT dose was available and, therefore, could not be an-
alysed; BCT presence was coded based on provider A's
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logic model, describing planned BCTs and their proposed
mechanisms of action.

3.3 | Programme specification

BCT coding of the full programme specification iden-
tified 22 distinct BCTs and one group of BCTs (those
targeting self-belief) (Table 2). The group targeting
self-belief was coded as one BCT as no information was
specified on whether one or all four BCTs in this cat-
egory should be delivered, giving a total of 23 expected
BCTs that should be included in providers' programme
designs. Definitions of the BCTs identified in the pro-
gramme specification are reported as a supplement
(Appendix S3).

3.4 | Intervention design

BCT coding of service providers' programme design docu-
ments identified a total of 44, 33, 23, and 30 BCTs in the
intervention designs of providers A-D, respectively. 16
BCTs were common across all providers.

3.5 | Fidelity of BCT content

Of the 23 BCTs identified in the specification, pro-
vider A included 20 (87%) in their programme design,
provider B included 19 (83%), and both providers C
and D included 17 (74%) in each of their design docu-
ments (Table 2). Thus, the overall mean proportion of
BCTs in service providers' programme designs to the
programme specification was 79.5%. This indicates
variation between moderate to high fidelity across pro-
viders."! Twelve BCTs indicated in the full programme
specification documents were included within all pro-
vider's programme plans, whilst two BCTs were absent
across all providers: ‘Behavioural contract’; and ‘Social
support (emotional)’.

3.6 | Additional BCTs

Twenty-nine BCTs were identified across the providers'
designs that were not specified within the pilot service
specification. The number of additional BCTs identified
for each provider ranged from seven to 24. Only three
of these BCTs were identified across all providers:
‘Information about emotional consequences’; ‘Behaviour
substitution’; ‘reduce negative emotions’. The variation in
additional BCTs is described in Table 2.

DIABETIC NIk

3.7 | Dose of planned BCT content

Analysis of the intended dose of BCTs reported in providers'
design documents indicated large variations in the frequency
of some BCTs, and consistency in others (Table 2). The BCT
with the largest degree of variability in intended dose was
‘Information about health consequences’, which varied from
14 to 112 occasions across the 52-week programme between
the four providers. On the other hand, the most consistent
intended BCT dose was for ‘Feedback on outcome(s) of be-
haviour’, which all providers generally intended to deliver by
feeding back to participants their body weight at the begin-
ning of each coaching session. A substantial degree of vari-
ation was also noted regarding BCT dose per session across
the three providers reporting BCT dose. Table 3 reports the
number of sessions within which each BCT was included
within each provider's programme designs, in addition to
the range and mean BCT dose per session across sessions
where the BCT was included. The most consistent BCT
dosage across providers B-D's session plans were for BCTs
‘Action planning’ and ‘Feedback on outcome(s)’.

4 | DISCUSSION

The four providers commissioned to deliver the pilot NHS-
LCD Programme demonstrated fidelity to most but not all
the service parameters stipulated in the NHSE specifica-
tion.” Providers' programme design documents included
between 74% and 87% of the 23 BCTs specified by NHSE’
and NICE,'®!° whilst an additional 7 to 24 BCTs were in-
cluded outside of the service specification. Furthermore,
there was wide variation between providers in the pres-
ence and dosage of BCTs described in their design docu-
ments, both within individual sessions and across their
programmes as a whole. These findings illustrate a drift in
fidelity in the implementation of the NHS-LCD during the
design phase, highlighting the complexity of transferring
the evidence base into consistent programme plans across
providers of large-scale interventions.*®

4.1 | Relation to existing research
evaluating fidelity of design

Our findings align with the NHS-DPP evaluation,'” show-
ing comparable (moderate to high) fidelity in planned
BCT content to the NHS-DPP. Furthermore, the variation
in additional BCTs across providers is similar to that re-
ported by other studies using the BCTTv1® to evaluate the
design of other health promotion interventions,'”* indi-
cating variation in the active ingredients across providers
commissioned to deliver the same programme. Our study
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TABLE 1 Service parameters outlined in the NHS England programme specification in comparison with each provider's programme

design (additional file).

TIDieR

checklist TIDieR item Item

item no. name description

3 What (Weight loss

target)
3 What (participant ~ Any physical or
materials) information
materials
used in the
intervention,
including
those
provided to
participants
or used in
intervention
delivery or
in training of
intervention
providers
3 What (provider
materials issued
to staff)

Reduction in weight of

The clinical requirements for

During the Food Re-

NHS specification SP1 SP21:1

Service Users and the
maintenance of weight loss
achieved. Service Users
should be supported to
set individualised weight
maintenance goals or
further weight loss during
WM.

service providers include:
Regular measurement

of blood pressure, and
thresholds for action.
Weight measurements, and
direction on when to cease
weight loss. Blood glucose
testing, and thresholds for
action

introduction Phase and
the Weight Maintenance
Phases, the sessions must
provide information and
practical tools on nutrition,
behaviour change and
weight management

based on current national
guidance as set out in
Section 4.1.

No information Programme manual Flipcharts, Electronic

training materials
(DVD, computer files),
Programme manual
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Flipcharts, Electronic training Programme manual Flipcharts, Electronic training ~ Electronic training materials
materials (DVD, computer materials (DVD, computer (DVD, computer files),
files), Programme manual files), Programme manual Programme manual,

Medication and monitoring
protocol, Adverse events
protocol, A programme brief
describing service operations.
A chat function to enable
peer to peer support, support
from senior dietitians and the
service manager

(Continues)
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TABLE 1 (Continued)

TIDieR
checklist TIDieR item Item
item no. name description NHS specification SP1 SP21:1
4 What (procedures - Describe each The Provider will conduct
initial contact) of the individual assessments
procedures, with all Service Users
activities and/ who accept the invitation
Or processes to participate in the
used in the Service (over the phone if
intervention necessary) The Provider
(excluding will use Individual
BCT content) Assessments to: - verify the
eligibility of the Service
User;: explain in detail the
rationale and requirements
of the Service
4 What (procedures This should include TDR
- TDR e.g. start products to replace all
date, products, daily meals, consisting
no. of products of “‘up to’ 900 calories a
per day) day for up to 12 weeks.

Service Users will therefore
follow a diet composed
solely of nutritionally-
complete TDR products,
with total energy intake of
up to 900 calories a day,
for up to 12weeks. TDR
products can consist of
soups, shakes and other
suitable products but all
TDR products provided on
the NHS LCD programme
must adhere to all
legislation and standards
that apply to total diet
replacement products.
The Provider will be
responsible for procuring
the TDR products that it
supplies to Service Users
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SP2 group SP3 group SP4 digital

(Continues)
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TABLE 1 (Continued)

TIDieR
checklist TIDieR item Item
item no. name description NHS specification SP1 SP21:1

4 What (procedures Service Users will gradually

- FR e.g. process re-introduce food using a

of reducing stepped approach. At the

TDR products, latest, the Service User

energy should have ceased using

prescription TDR products provided

etc.) by the Provider by the
end of 18 weeks following
commencement of the
TDR Phase. The focus is on
the transition from TDR to
a balanced diet.

The Provider must support the

Service User to achieve the
correct calorie intake and
nutritional balance from
real foods, with targets set
according to the Service
User's preference for
maintaining their weight
or aiming for further
controlled weight loss
and improved diet quality
through nutritional and
behaviour change support.

4 What (procedures - Following the TDR Phase
WM e.g. dietary or any further period of
advice) TDR, i.e. rescue packages,

the design and delivery

of the curriculum must

be underpinned by the

UK Government dietary
recommendations. The
current recommendations
are detailed in the Eat Well
Guide.
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(Continues)
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TABLE 1 (Continued)

TIDieR
checklist TIDieR item
item no. name

4 What (physical
activity
recommended)

4 What (physical
activity offered)

NHS specification SP1 SP21:1

During the TDR Phase it
is not recommended
that additional physical
activity is encouraged.
However, following
TDR, the Provider will
support Service Users
to undertake regular
physical activity and aim
to minimise or break-up
extended periods of being
sedentary, ultimately
working towards achieving
the UK Chief Medical
Officer's physical activity
recommendations. WM
- The Provider must
support the Service User
to set tailored achievable
short, medium and long
term dietary and physical
activity goals. The Provider
must support the Service
User to ensure appropriate
energy intake, and steady
increases in appropriate
physical activity to meet
their individualised weight
maintenance goals.

No information FR: Physical activity WM: Non-supervised
advice only. WM: (pre-recorded) sessions,
Physical activity Physical activity advice
advice only. only, Signposted to
Signposted to another programme

another programme
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SP2 group

SP2 digital

SP3 group

DIV | 130f30

SP4 digital

WM: Non-supervised (pre-
recorded) sessions, Physical
activity advice only,
Signposted to another
programme

WM: Non-supervised (pre-
recorded) sessions, Physical
activity advice only,
Signposted to another
programme

FR: Physical activity advice

only, signposted to another
programme M: Physical
activity advice only,
signposted to another
programme

TDR: Physical activity advice

only, signposted to another
service: dependent on what
services are available in the
local area.

FR: TDR: Physical activity advice

only, signposted to another
service: dependent on what
services are available in the
local area.

M: TDR: Physical activity advice

only, signposted to another
service: dependent on what
services are available in the
local area.

(Continues)
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TABLE 1 (Continued)

TIDieR
checklist TIDieR item Item
item no. name description NHS specification SP1 SP21:1
5 ‘Who provided State The Provider must ensure that
(delivers) intervention all individuals involved
providers in the delivery of the
(e.g., Service have sufficient and
dietitian, appropriate training and
psychologist), competencies required
their to deliver the actions and
expertise, content of the Service
background,
any specific
training given
and what
component
they are
responsible
for delivering.
5 Who provided The Provider must ensure that

(develops) a multi-disciplinary team
of health professionals
or specialists relevant
to the core components
of the Service (i.e. Type
2 diabetes, behaviour
change, weight loss, diet) is
involved in development of
the Service. These should
include, as a minimum;
for example, a registered
dietitian / nutritionist
and registered health
professional with specialist
diabetes knowledge.
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TABLE 1 (Continued)

TIDieR
checklist TIDieR item Item
item no. name description NHS specification SP1 SP21:1
6 How Describe the NHS England is looking to
modes of test a range of different
delivery (e.g. delivery models including
f2f, group, predominantly face to face
individual, one-to-one, face to face
remote, app, group, and remote/digital
telephone) services to understand the
optimal delivery of this
low-calorie diet service in
the real-world setting
8 When and how 52weeks
much (total
duration)
8 When and how Describe the Group sessions designed to be Not applicable Not applicable
much (if group, number of delivered to up to 15
group size) times the
intervention
was delivered
and over
what period
of time
including
the no. of
sessions, their
schedule,
duration,
intensity or

dose.
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Not applicable Not applicable

(Continues)
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TABLE 1 (Continued)

TIDieR
checklist TIDieR item Item
item no. name description NHS specification SP1 SP21:1

8 ‘When and how The Provider must provide TDR: 12weeks TDR: 12weeks
much (duration the following minimum FR: 6 weeks FR: 4weeks
of each phase) sessions with a Service M: 34 weeks M: 36 weeks

User during the Service,
constituting an overall
minimum of 20 sessions:
TDR: A minimum of

8 sessions in the first
12weeks should be
provided - these should
take place weekly for
weeks 1-4 and fortnightly
in weeks 5-12.

FR: A minimum of 4 sessions
in weeks 13-18 should be
provided

M: A minimum of 8 sessions
in weeks 19-52 should be
provided

8 When and how Digital: Within the service

much (number spec for the digital

of sessions for model, NHS England

each phase) do not refer to sessions,
as above, but refer to
episodes of engagement.
The minimum number of
episodes of engagement is
the same as the minimum
number of sessions; 8
episodes of engagement
during TDR phase,
4 during the food re-
introduction phase and 8
during the maintenance
phase.

8 ‘When and how No information TDR: 40 min TDR: 45min
much (session FR: 40 min FR: 45min
durations for M: 40 min M: 45min
each phase)
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DIABETIC IRk

TDR 12weeks TDR: 12weeks TDR: 12weeks TDR: 12weeks
FR: 4weeks FR: 4weeks FR: 6 weeks FR: 4weeks
M: 36 weeks M: 36 weeks M: 34weeks M: 36 weeks

TDR: 60min and pre-session 1:1 n/a TDR: 80min TDR:

FR: 70 min « App coaching pathway:
3 x5 min check in a week
(virtual chat)
« Phone pathway: 30 min
FR:
« App coaching pathway:
3 x5 min a week
« Phone pathway: 30 min
M: 30min

measurement call
FR: 60 min and pre-session 1:1 M: 75min
measurement call
M: 60min and pre-session 1:1
measurement call
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TABLE 1 (Continued)

TIDieR

checklist TIDieR item Item

item no. name description NHS specification

8 When and how No information
much (session
schedule)

9 Tailoring (e.g. If personalisation Delivery of the Service will be
safety measures, or tailored to the circumstances
extra phone adaptation of and cultural context of
calls/support, intervention Service Users and will
cultural/social is planned, be sensitive to different
adaptations, then describe culinary traditions, including
taking ‘time off’ what, why, where possible for the TDR
TDR, etc.) when, and products themselves.

how. The Provider must ensure that
the Service is delivered in
away which is culturally
sensitive to local populations,
and flexible enough to meet
the needs of Service Users

with diverse needs. Where
reasonable and appropriate,
the Provider will provide
Services in languages to
suit the needs of the local
population.

Ideally staff delivering the
Service will reflect the
diversity of the population
accessing the Service.

Where Service Users are unable
to comply with full TDR and
are at high risk of dropping
out of the NHS LCD
Programme, they may, at
any point, introduce firstly
a single meal of non-starchy
vegetables. If they remain at
high risk of disengagement,
they may further substitute
a single TDR meal for a
nutritionally appropriate
meal of no more than 300
calories. The Provider must
set out the point at which
Service Users start to replace
TDR products with an
alternative meal.

SP1

TDR: 4 weekly, 4
fortnightly
FR:4 weekly 1
fortnightly
M: monthly

SP21:1

TDR: 4 weekly, 4 fortnightly

FR: 2 weekly 1 fortnightly

M: 2 fortnightly sessions
followed by 8 monthly
sessions
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TDR: 4 weekly, 4 fortnightly TDR: Review call sessions are TDR: 4 weekly, 4 fortnightly
FR: 2 weekly 1 fortnightly onweek 1,3,5,9and 11 and FR:1 xindividual phone call
M: 2 fortnightly sessions followed digital coach chat via the followed by a group 1 week
by 8 monthly sessions app on weeks 2,4, 6, 7, 8, 10 later and then fortnightly
and 12 groups
FR: Sessions on week 13 and 16, M: Monthly
1 digital coach chat on week
14
M: Monthly

DIABETIC MR

TDR: Service users who opt for
app coaching will be app
coached 3 times a week.
Service users who opt for
the phone pathway receive a
phone call every fortnight.

FR: Service users who opt for app
coaching will be app coached 3
times a week. Service users who
opt for the phone pathway receive
a phone call every fortnight.

M: Monthly

(Continues)
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TABLE 1 (Continued)

TIDieR

checklist TIDieR item Item

item no. name description

9 Tailoring (rescue If a Service User regains 2 kg
package or more at any time during
procedure) the Weight Maintenance

Phase, the Provider will
put in place a relapse
management protocol,
also referred to as a ‘rescue
package’, which includes
the reintroduction of TDR,
as outlined below, for a
period of 4 weeks.

- Where regain is 2-4 kg, 2
meals replaced with TDR
products should be offered
for a period of 4 weeks.

- Where regain is greater than
4 kg, full TDR should be
offered for a period of

4weeks.

The Provider shall not put in
place more than one rescue
package for any Service
User and shall not put in
place a rescue package for
any Service User after the
end of week 44

NHS specification SP1

SP21:1

Note: Degree of provider fidelity to the full programme specification is highlighted through traffic light colour coding (green = complete fidelity, amber =some
fidelity, red = low fidelity).Providers 1, 2, 3 and 4 in Table 1 do not correspond to providers A, B,C and D in Table 2 to preserve anonymity for provider

organisations.

Abbreviations: NHS, National Health Service; STAR-LITE, STAndardised Reporting of adult behaviouraL weight management InTerventions to aid
Evaluation survey; TIDieR, Template for Intervention Description and Replication framework.

is unique in that data was collected and analysed on BCT
dose, which like BCT presence, was found to vary across
the providers.

Importantly, we noted how the degree of fidelity of
BCTs to the full programme specification reflected the
degree of explicit theory use reported in an analysis of
theoretical underpinnings undertaken by the same study
team.” The provider with the strongest theoretical un-
derpinnings was also found to have the strongest fidelity
in their BCT content, whilst the two providers with the
weakest theoretical underpinnings were also identified as
having the weakest fidelity in their BCT content. This sup-
ports the notion that unclear theoretical underpinnings
might result in a drift in programme fidelity.”***

Although many studies evaluating programme designs
have focused on coding BCTs,*>** we additionally assessed

fidelity to service parameters using the TIDieR* frame-
work. As we found several important service parameters
to not demonstrate fidelity to the service specification, this
illustrates other important components of an interven-
tion's protocol'! outside of BCTs where fidelity might be
diluted during the design phase, and not captured using
the BCTTv1® in isolation. Evaluators of the NHS-DPP also
adopted this method,'” however, they reported stronger fi-
delity of service parameters than the present study.

4.2 | Relation to existing research
evaluating the effectiveness of BCTs

Evidence suggests some BCTs included in the NHS-LCD
design may be more effective within the context of diet,
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SP2 group

SP2 digital

SP3 group
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SP4 digital

physical activity and/or T2DM management. A meta-
analysis identified four BCTs in diet and physical activity
interventions to be associated with clinically significant
reductions in HbA,..*! These included ‘Action planning’
and ‘Instruction on how to perform the behaviour’ (both of
which were included in the full programme specification
and all four of the providers' programme designs), in addi-
tion to ‘Demonstration of the behaviour’ and ‘Behavioural
practice/rehearsal’ (neither of which were included in the
service specification but were specified in two and three of
the providers' programme plans, respectively). This sug-
gests that some of the additional non-prescribed BCTs in-
cluded in providers' programme designs may be beneficial
to achieving programme outcomes. Evidence also supports
the effectiveness of self-regulatory BCTs (e.g., goal setting,

self-monitoring) for weight loss in participants at risk of
or diagnosed with T2DM,*** a variation of which was
identified in the full programme specification’ and each
of the four providers' designs. Self-regulatory BCTs were
also identified in the NHS-DPP specification documents.'’
Nevertheless, it is important to note that the inclusion
of these BCTs within providers' programme plans does
not denote the actual delivery of these BCTs. For example,
NHS-DPP providers planned to deliver 74% of the 19 BCTs
in the NHS programme specification, whilst the research
team observed only 7 of those 19 specified BCTs in all
eight observation sites,”* indicating difficulty in translat-
ing programme design into programme delivery. Ongoing
research will examine programme delivery as part of the
evaluation of the NHS-LCD Programme [NTHR132075].
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TABLE 2 BCTs specified in the NHS-LCD full programme specification compared with BCT presence and dose of BCTs specified in

providers' programme design documents.

Behaviour change techniques (BCTTv1)®

Goal setting (behaviour) [1.1]

Problem-solving [1.2]

Goal setting (outcome) [1.3]

Action planning [1.4]

Review outcome goal(s) [1.7]

Behavioural contract [1.8]

Feedback on behaviour [2.2]

Self-monitoring of behaviour [2.3]
Self-monitoring of outcome(s) of behaviour [2.4]
Feedback on outcome(s) of behaviour [2.7]
Social support (unspecified) [3.1]

Social support (practical) [3.2]

Social support (emotional) [3.3]

Instruction on how to perform the behaviour [4.1]
Information about antecedents [4.2]
Information about health consequences [5.1]

Information about social and environmental consequences
[5.3]

Social comparison [6.2]
Habit formation [8.3]
Graded tasks [8.7]
Social reward [10.4]
Restructuring the physical environment [12.1]
BCTs targeting self-belief [15]
Verbal persuasion about capability [15.1]
Mental rehearsal of successful performance [15.2]
Focus on past success [15.3]
Self-talk [15.4]
Review behaviour goal(s) [1.5]
Discrepancy between current behaviour and goal [1.6]
Commitment [1.9]

Monitoring of outcome(s) of behaviour without feedback
[2.5]

Biofeedback [2.6]

Information about emotional consequences [5.6]
Demonstration of the behaviour [6.1]
Information about others’ approval [6.3]
Prompts/cues- [7.1]

Behavioural practice/rehearsal [8.1]

Behaviour substitution [8.2]

Credible source [9.1]

Pros and cons [9.2]

NHS-LCD
specification
documents

AN N N Y N N N N N N N N N N

NN NN

\

SPA*

NN N N X

AN N N N N N N RN

SPB

x X X X

x NN N X X xS X

SPB SPC SPD
x) SPC (%) SPD x)

16
33

28

29

20
10

38

112

10

10

x X X X

NSO =N

WX O X X X xS X ><><><><.><><
w A
—

N X SN N X SN X
N
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TABLE 2 (Continued)
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NHS-LCD
specification SPB SPC SPD
Behaviour change techniques (BCTTv1)® documents SPA* SPB (%) SPC (%) SPD (x)
Comparative imagining of future outcomes [9.3] 4 X X X
Social incentive [10.5] X v 2 X X
Self-incentive [10.7] 4 v 3
Self-reward [10.9] X v 4 X v/ 1
Pharmacological support [11.1]
Reduce negative emotions [11.2] v v 3 v 7 4 3
Conserving mental resources [11.3] v X X X
Restructuring the social environment [12.2] v v 2 X X
Avoidance/reducing exposure to cues for the behaviour v v 2 X X
[12.3]
Distraction [12.4] X v 2 v 2 X
Adding objects to the environment [12.5] 4 X X X
Identification of self as role model [13.1] v X X X
Framing/reframing [13.2] v v 9 X v 1
Valued self-identity [13.4] X X v/ 1 X
Identity associated with changed behaviour [13.5] v X X X
Total BCTs (n) 23 44 33 23 30

Note: Providers 1, 2, 3 and 4 in Table 1 do not correspond to providers A, B, C and D in this table to preserve anonymity for provider organisations.Numbers in

square brackets are corresponding number in BCTTvI1.

Fidelity to the full programme specification is highlighted through traffic light colour coding (green = present, red = absent). Additional BCTs not specified in

the specification are not colour coded.

BCTs targeting self-belief were coded as one behaviour change technique in the NHS-LCD service specification as NICE guidelines did not specify which or

how many of this BCT group should be included.

Abbreviations: BCT, Behaviour Change Technique; SP, Service Provider; x BCT dose.

*No information on BCT dose was reported in SPA's programme design.

4.3 | Strengths and limitations
By building positive stakeholder relationships, all docu-
mentation describing the service parameters and behav-
iour change content of providers' programme designs were
obtained. All providers additionally completed the STAR-
LITE survey’ as a supplement to their design documents,
to ensure all intervention components were captured. Our
methodological approach was informed by that set out by
NHS-DPP evaluators,’ including the use of a validated
tool for coding BCTs,** ensuring clear programme com-
parisons can be made by researchers and stakeholders.
Another strength of the present study is that by col-
lecting and analysing data on the dose (frequency) of
BCTs within NHS-LCD programme designs, the present
research reports on and compares the intended BCT dose
across providers. Whilst it was interesting to report and
compare how dose varied across the different providers, it
is important to note: (a) the limitations in terms of a lack
of unifying definition for dose, and (b) that the service
specification did not specify dose, therefore, the objective

was not to examine fidelity to dose. However, by reporting
on this we have provided the basis for the variation in dose
across providers to be considered when comparing partici-
pant outcomes in the future.

High agreement between coders was indicated for
BCT presence, but less so for BCT dose. One of the chal-
lenges of external evaluation is that BCTs are not always
clearly described in the documentation from service pro-
viders, making identification difficult when the research
team was not involved in the intervention design. For ex-
ample, 100% agreement was calculated for the coding of
SP4, where the intervention description used the labels
and definitions outlined in the BCTTv1.® This limitation
was acknowledged and mitigated through a rigorous
approach by double coding all documentation and dis-
cussing all discrepancies until consensus was achieved.
Furthermore, a limitation of using the BCTTv1? is that it
is not an exhaustive list of behaviour change strategies.
For example, it was noted that many providers drew upon
Third-Wave Cognitive Behavioural techniques (e.g., mind-
fulness), whilst SP1 included many elements of ‘Positive
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Psychology’ (e.g., gratitude, resilience) within their TDR
session plans that were not captured by the BCT coding.
Positive Psychology techniques focus on fostering well-
being and positive affect as opposed to decreasing nega-
tive symptomatology.®® The absence of this in our coding
might help explain why SP1 is reported as including the
smallest number of BCTs in their design. ‘Increase posi-
tive emotions’ has been suggested as a BCT for inclusion
in future versions of the taxonomy?®; based on our findings
we would recommend inclusion to ensure BCT coding
captures all active ingredients of any intervention.

4.4 | Implications for practice

Although providers generally reported good fidelity to the
service parameters stipulated by NHSE, the lack of fidel-
ity to some of the service parameters could compromise
programme delivery and consequently programme out-
comes. For example, one provider's inclusion of physi-
cal activity recommendations during the TDR phase
might have implications for the safety of participants, as
changes to physical activity are not recommended when
consuming a low-calorie diet (800-1200kcal/d) (e.g.*®).
Furthermore, another provider's lack of reporting on staff
training may result in a dilution of training fidelity (i.e.,
the degree to which delivers are trained in the essential
components of the intervention),’* which may compro-
mise delivery fidelity. Other aspects where fidelity was
variable across providers, such as a lack of cultural adap-
tation, could have consequences for the success of minor-
ity group members on the programme. To improve this,
the Patient Public Involvement Group for this evaluation
have recommended adopting minimum standards for cul-
tural adaptation to strengthen the NHS-LCD Programme
specification.

As our findings illustrate the difficulty in translating
NICE guidelines into BCTs implemented in programme
designs, we have recommended to the NHSE that (a)
necessitated BCTs be explicitly described in the service
specification and (b) that providers be required to have
a member of the programme development team with ex-
pertise in behaviour change (e.g., a health psychologist).
Although three out of four pilot providers included a
Clinical Psychologist in their programme development
team (Table 1), this profession does not denote expertise
in BCTs. If implemented, this could strengthen providers'
fidelity to the BCTs specified in the NICE guidance refer-
enced in the NHS-LCD specification.

By extracting and disseminating information on
the NHS-LCD Programme design, those interested in
implementing a similar programme will have a clear

understanding of the service parameters and programme
content. The Medical Research Council framework®’
recommends that intervention developers and evalua-
tors clearly articulate an intervention's key components
so they can be retained during programme adaptation
or scale-up. Readers will have an understanding of the
‘active ingredients’ necessitated by NHSE® and NICE'®*
and how additional techniques differ between service pro-
viders. Moreover, this study is unique in that planned BCT
dose—both per session and across programme designs—
was analysed and reported in addition to BCT presence.
This will provide useful insights when comparing par-
ticipant outcomes across the four providers, as these can
be interpreted within the context of their differences in
design and planned content. This may also further the
evidence base for BCTs in diabetes programmes, as more
research is needed on ‘how much’ of a BCT is necessary
to improve T2DM management*' and whether more BCTs
are associated with superior outcomes. Advancements
in this area will be supported by a systematic review and
meta-analysis of common and effective BCTs in low-
calorie diet interventions.*® Furthermore, we recommend
that service providers developing behavioural weight
management programmes use a taxonomy to report their
active ingredients in their design documents (e.g., the
BCTTv1®) to ensure transparency and minimise the need
for interpretation by independent evaluation teams.

4.5 | Implications for research

Although fidelity of design is key, equally important is
what is subsequentially delivered, and how participants
receive and enact the BCTs (i.e., the degree to which BCTs
are understood and used by participants in their daily
lives). A loss of fidelity at each stage could impact pro-
gramme outcomes.> For example, BCT enactment was as-
sociated with improved effectiveness of a diabetes weight
management programme (ADDITION-Plus trial); par-
ticipants using all 16 programme BCTs lost significantly
more weight than those using 10 or fewer.** However,
evidence on the role of BCT delivery and/or enactment is
limited, warranting investigation in future evaluations.*®
By reporting each of the providers' key intervention com-
ponents and active ingredients, the current study provides
the basis for assessing these in the later stages of the NIH-
BCC model."”

Importantly, future research should link the data re-
ported by the present study with the clinical outcomes of
programme participants to examine whether the degree of
fidelity and/or variation in delivery is associated with the
degree of weight loss and T2DM remission.
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5 | CONCLUSION

Although the four providers commissioned to deliver the
pilot NHS-LCD Programme were identified as having fidel-
ity to most of the service parameters outlined in the NHSE
service specification, this study identified some important
elements of lost fidelity. This may have consequences
for programme delivery and thus programme outcomes,
which will be assessed as part of the ongoing evaluation.
Furthermore, most but not all (79.5%) of the BCTs speci-
fied by NHSE’ and NICE'®'® were included in providers'
programme plans, in addition to a large number of further,
non-prescribed, BCTs. Programmes featured large varia-
tions in the use of specific BCTs, as well as variations in
their intended dose. We recommend that participant out-
comes and experiences are compared across providers to
understand how the variation in intervention techniques
influences programme engagement and success.
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