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Abstract
Background Low parental participation reduces the impact and sustainability of public health childhood
obesity prevention programmes. Using data from a focused ethnography, we developed a multi-level,
theory-based implementation optimisation intervention. The optimisation intervention aimed to support
local authorities and children’s centres to adopt behaviours to promote engagement in ‘HENRY (Health
Exercise Nutrition for the Really Young)’, a UK community obesity prevention intervention. 

Methods We evaluated the effectiveness of the optimisation intervention on programme enrolment and
completion over a 12 implementation period in a cluster randomised controlled trial. We randomised 20
local government authorities (with 126 children’s centres) to HENRY plus the optimisation intervention or
to HENRY alone. Primary outcomes were (1) the proportion of centres enrolling at least eight parents per
programme and (2) the proportion of centres with a minimum of 75% of parents attending at least �ve of
eight sessions per programme. Trial analyses adjusted for strati�cation factors (pre-randomisation
implementation of HENRY, local authority size, deprivation) and allowed for cluster design. A parallel
mixed-methods process evaluation used qualitative interview data and routine monitoring to explain trial
results.

Results Neither primary outcome differed signi�cantly between groups; 17.8% of intervention centres and
18.0% of control centres achieved the parent enrolment target (adjusted difference -1.2%; 95%CI: -19.5%,
17.1%); 17.1% of intervention centres and 13.9% of control centres achieved the attendance target
(adjusted difference 1.2%; 95%CI: -15.7%, 18.1%). Unexpectedly, the trial coincided with substantial
national service restructuring, including centre closures and reduced funds. Some commissioning and
management teams stopped or reduced implementation of both HENRY and the optimisation
intervention due to competing demands. Thus, at follow up, HENRY programmes were delivered to
approximately half the number of parents compared to baseline (n=433 vs. 881).

Conclusions During a period in which services were reduced by policies outside the realm of this research,
this �rst de�nitive trial found no evidence of effectiveness for an implementation optimisation
intervention promoting parent engagement in an obesity prevention intervention. 

Trial registration: ClinicalTrials.gov Identi�er: NCT02675699 registered 4th February 2016.
https://clinicaltrials.gov/ct2/show/NCT02675699

Introduction
The design and delivery of public health interventions to prevent or treat obesity is costly and time-
consuming, and evaluations often report a lack of effect (1-4). Factors that often compromise
programmes for childhood obesity are low parental enrolment and attendance at group-delivered
programmes, which substantially undermine group dynamics and contribute to reduced effectiveness
and cost-effectiveness (5-7). This lack of parental involvement threatens the viability of such
programmes. 

https://clinicaltrials.gov/ct2/show/NCT02675699
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The effectiveness of interventions in real-world conditions may not match the e�cacy found in research
studies (8). Parents may not be motivated to attend prevention programmes because their children show
no clinical symptoms (9, 10). There is a need for tailored methods to maximise parent participation and
enhance implementation in childhood obesity prevention programmes.

Poor parental engagement occurs in the context of health inequalities and, in some cases, safeguarding
challenges (9, 11, 12). Low levels of engagement with services, such as missed clinical appointments, is
associated with a range of socioeconomic and cultural factors and may indicate vulnerability particularly
in single parent families, those with social or �nancial deprivation or families from ethnic minority groups
(13). This is particularly pertinent given that children from lower socio-economic and ethnic minority
groups have the highest prevalence of obesity (14). In addition to the potential public health bene�ts, low
attendance rates in group programmes leads to high intervention costs per family (15).

We developed and evaluated an optimisation intervention to promote parental enrolment and attendance
in an existing preschool obesity prevention group programme, HENRY. HENRY is an eight-week group-
delivered programme provided to parents of preschool children. It was developed in 2006 with joint funds
from the United Kingdom Department of Health and the former Department of Children, Schools and
Families (now the Department for Education) and, at the time of local authority recruitment, was
commissioned and delivered nationally by 32 local authorities providing more than 150 programmes
each year. It is delivered in community settings, often by staff in children’s centres (16). HENRY uses a
responsive approach to provide practical guidance and improve parenting skills aimed at enhancing
family lifestyle and children’s centre environments.  Despite some indications of the success of HENRY
from audit (16) and qualitative data (17-19), routine monitoring evaluation indicates implementation
targets were often not met. Children’s centres rarely recruit the target of eight parents per programme
(average is six) and only 60% of parents attend at least �ve out of eight sessions. 

Using data from a focused ethnography study of children’s centres where HENRY was delivered (20), we
developed a multi-level optimisation intervention promoting parental engagement to the eight week
obesity prevention programme HENRY (21).  The optimisation intervention was developed over 6 months
(July-December 2015) by a multi-disciplinary team, incorporating evidence on effective methods for
engagement and data collected iteratively from the ethnography study within �ve children’s centres
delivering HENRY programmes (22). The full intervention development process is reported elsewhere (21).
 Here, we report the results of the Optimising Family Engagement in HENRY (OFTEN) trial, which aimed to
determine the effectiveness of this optimisation intervention.  Given the complexities of evaluating an
intervention within this setting, at a time of national change within local authorities and children’s centre
funding, we also undertook a comprehensive process evaluation to help understand the in�uence of such
contextual factors on trial �ndings. This paper reports both the trial �ndings and a summary of process
evaluation �ndings.

Methods



Page 5/36

The study methods have been reported previously (23) and are summarised below.

Study Design and Participants

We conducted a two-arm, multi-centre, cluster randomised controlled trial (cRCT) across 20 local
authorities in the UK to determine the effectiveness of an optimisation intervention to promote parent
engagement in the HENRY programme compared with HENRY alone (standard HENRY practice) (Figure
1). Although children’s centres deliver the HENRY programme, due to the multi-component and interacting
nature of the optimisation intervention, local authorities were chosen as the unit of randomisation (i.e.
clusters) to reduce the likelihood of contamination between the randomised groups. The School of
Medicine Research Committee at the University of Leeds (MREC15-017) granted ethical approval for the
study.

We recruited local authorities and children’s centres within them to the trial.  Outcomes were obtained
from routine data on engagement (recruitment, attendance and proxy for behaviour change); thus,
individual level participant (i.e. parents) recruitment was not sought.  In order for local authorities to meet
inclusion criteria, they had to already be commissioning HENRY and consent for their centres to be
involved in the research.  Additionally, HENRY programmes had to be delivered by certi�ed staff.  Local
authorities planning to decommission the HENRY intervention during the trial period were not eligible.
Children’s centres were eligible if they provided data for the most recent HENRY programme delivered.
Centres which participated in ethnographic work to develop the optimisation intervention and those not
planning to deliver any HENRY programmes during the trial period were excluded.

Randomisation and masking

Local authorities were randomised in a 1:1 allocation ratio (HENRY + optimisation intervention; HENRY
alone) by a statistician at the Clinical Trials Research Unit (CTRU).  An algorithm for covariate-
constrained randomisation was used (24) to achieve a balanced allocation between the trial arms on
according to the following pre-randomisation factors: local authority level of parental engagement with
HENRY (proportion of centres enrolling a minimum of eight parents per programme; proportion of centres
retaining at least 75% of parents for a minimum of �ve out of eight sessions); proportion of centres
delivering at least one HENRY programme in 2016; size of local authority (number of children’s centres
participating with more or less than the median number of centres per local authority); and area
deprivation (proportion of centres in the least and most deprived quintiles as ranked by the 2015 Index of
Multiple Deprivation at the Lower Layer Super Output Area) (25). 

Details of the optimisation were limited to a restricted number of central HENRY staff to avoid
contamination (management team and named staff responsible for optimisation training). The central
HENRY staff who were responsible for collating and transferring data to the CTRU were blinded to
treatment allocation.  Due to the nature of the intervention, it was not possible to blind allocation within
intervention sites.  Families attending the HENRY programme are routinely informed at enrolment that
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HENRY uses data anonymously for research (website and privacy notice) but were not explicitly informed
about the OFTEN trial or whether their local authority was assigned to the optimisation intervention. 

Procedures

Local authorities and their centres across the UK were identi�ed through an existing database of HENRY
delivery sites and invited to take part by direct invitation (posted or emailed by HENRY central o�ce). An
opt-out approach was used to promote e�ciency and was approved due to the low risk nature of the trial
and low centre burden as outcomes were collected using routine data. Centres could decline participation
in the study even if they were based within a consenting local authority.  However, centres within areas
where the local authority declined to take part in the trial were not eligible to participate.  At the time of
recruitment, 32 local authorities (317 children’s centres) in the UK ran the programme.

HENRY alone

Local authorities randomised to the HENRY alone arm continued to deliver HENRY programmes as per
standard practice. HENRY is an eight-week programme delivered in children’s centres and aims to provide
parents with skills, knowledge and con�dence to support healthy behaviours among their preschool
children. Approximately 41 local authorities have trained health and community practitioners in the
HENRY approach since 2006 across the UK [26]. Stage 1 training is designed to equip centre staff with
the knowledge and skills to promote and provide healthy nutrition within early years settings and support
parents to provide healthy family lifestyles and nutrition for their families. The theoretical underpinning
combines evidenced-based models of behaviour change, including the Family Partnership Model,
motivational interviewing and solution-focused support. Stage 2 training supports practitioners to deliver
the eight-week HENRY programme to families. This stage aims to build parents’ skills, knowledge and
con�dence to change old habits, provide healthier nutrition for their young children, and encourage
healthier lifestyles (26, 27). Programme content includes sessions on lifestyle and eating habits (e.g.,
family meals), balancing healthy meals and snacks, child-appropriate portion sizes, parenting, physical
activity and emotional well-being.

Optimisation intervention development (HENRY plus optimisation)

The HENRY plus optimisation arm delivered HENRY as standard, in addition to the optimisation
intervention (20). The Behaviour Change Wheel (BCW) framework (28) guided the development of the
intervention which aimed to support local authorities and children’s centres to promote parent
engagement by encouraging them to adopt recommended engagement strategies (Table 1). The
intervention used a multi-level approach to change behaviours at multiple organisational levels within the
children’s centre context. Intervention components and materials were designed by the HENRY central
team who have expertise in intervention design and delivery. A trainer from the central HENRY team
provided optimisation intervention training to local authority HENRY coordinators (responsible for
coordinating HENRY activities within their area) who implemented the intervention locally.  HENRY
coordinators typically have a background in health/public health intervention delivery.
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Table 2 summarises the components of the optimisation intervention in line with guidance for
intervention description reporting (29). These are aimed at changing the behaviours of local authority
commissioners, children’s centre managers, children’s centre staff, HENRY facilitators, and previous
participants of HENRY.

Outcomes

All local authorities which commission and deliver HENRY routinely provide process data to the central
HENRY o�ce for monitoring and quality assurance.  Except for qualitative data collected for the process
evaluation, this trial only used these routine HENRY data. 

Anonymised data that were transferred to the CTRU included: Recruitment and attendance data for
programmes run pre-randomisation (baseline) and follow-up (programmes run for a 12 month period
after training (6 months)); optimisation intervention training attendance and implementation data (e.g.
dates, certi�cation, numbers); and anonymised parent level data (child gender, age, ethnicity, the number
and age of children under �ve in the home and questionnaire data (below)). As families usually only
attend one HENRY programme, demographic characteristics differ at each time point.

Primary

The multiple primary outcomes were:  i) the proportion of centres enrolling at least eight parents per
programme and ii) the proportion of centres with at least 75% of parents attending a minimum of �ve out
of eight sessions per programme. The optimisation intervention was to be considered to be effective if
either the enrolment or retention goals were met. 

Secondary

The pre-speci�ed secondary outcomes were:

1. Parental adherence as measured via the proxy measure: proportion of parents reporting an increase
of 0.5 in the daily frequency of consumption of fruits and vegetables by children per programme as
measured by the modi�ed and reduced Food Frequency questionnaire (30).

2. Proportion of children’s centres achieving all targets for enrolment, attendance and parent
compliance.

3. Assessment of parenting self-e�cacy as measured by a modi�ed Parenting Self-Agency
questionnaire prior to staring HENRY (pre-programme) and eight weeks later upon completion of the
programme (post-programme) (30, 31).

4. Assessment of family eating behaviours as measured by a modi�ed Golan Family Eating and
Activity Habits questionnaire (pre and post-programme) (30, 32).

5. Assessment of family activity as measured by a bespoke HENRY questionnaire (pre and post-
programme).
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�. Assessment of child screen time as measured by a bespoke HENRY questionnaire (pre and post-
programme).

7. Assessment of intake of key indicator foods as measured by a modi�ed Food Frequency
questionnaire (pre and post-programme) (30).

�. Longitudinal impact on enrolment and attrition assessed in children’s centres which provide data
from more than one programme.

Sample size

Power calculations for a �xed sample size were conducted to examine the anticipated power for various
intervention effects, in each of the primary outcomes and adjusting for multiplicity (see Additional
Table 1 for scenarios). We assumed 25% of the 32 local authorities delivering HENRY would be ineligible
or would opt out of the trial, leaving 24 local authorities (12 per arm). Based on data from previous
HENRY programmes (2014), we assumed an average of 6 children’s centres per local authority, providing
a total of 144 children’s centres (72 per arm), an intra-cluster correlation coe�cient (ICC) between 0.05
and 0.1, a coe�cient of variation in cluster size of 0.54, and the following estimates of the outcomes in
the HENRY alone (standard practice) sites: 55% of centres will enrol at least eight parents per programme;
50% of centres will retain ≥75% of parents attending �ve of eight sessions.

Thus, with the anticipated number of centres (24 local authorities, 144 children’s centres), we expected to
have at least 80% power to detect meaningful improvements in differences of  30% in the primary
endpoints at the 5% signi�cance level if the ICC was as high as 0.1 or at least 90% power to detect the
same differences if the ICC was 0.05.  Applying a Bonferroni correction to adjust for multiplicity arising
from analysis of multiple primary endpoints (alpha = 2.5%) would allow detection of a difference of 32%
(slightly larger than the minimum meaningful improvement) in either of the primary endpoints if the ICC
was 0.1 with at least 80% power or if the ICC was 0.05 with at least 90% power (see Additional Table 1 for
scenarios).

Process evaluation

A process evaluation was undertaken alongside the trial to explore implementation, context and change
mechanisms as recommended by UK Medical Research Council guidance (33). Constructs from the
Linnan and Steckler process evaluation framework (34) were used to report implementation process
(reach, dose delivered, dose received, and recruitment) and context. A theory based approach was used to
explore the underpinning theories of change (35). A variety of methods was used to measure
implementation of the optimisation intervention: HENRY distribution records (dose delivered); training
attendance data (reach), researcher workshop observations (�delity); self-report workshop delivery
checklists (�delity); and session evaluation forms (dose received). Contextual factors were explored via
demographic questionnaires and interviews with a selection of participants from intervention and control
centres (local authority commissioners, children’s centre managers and HENRY facilitators). Behaviour
change was assessed by measuring uptake of the recommended strategies that were measurable via
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routine process data (delivery of taster sessions, enrolling a mix of referred and self-referred participants
and recruiting participant via peer support). The theories of change were explored using synthesis of the
quantitative and qualitative �ndings.

Statistical analysis

Analyses based on intention-to-treat (ITT) were conducted in SAS software version 9.4 (SAS Institute Inc.
Cary NC) according to a pre-speci�ed analysis plan.  To adjust for two primary endpoints, a Bonferroni
correction was applied and a two-sided signi�cance level of 2.5% was used for each comparison, thereby
preserving the family-wise error rate of 5%.  All other endpoints were tested at the two-sided 5%
signi�cance level and no adjustments for multiple comparisons were made.  Where centres ran more than
one programme in the trial follow-up period, data from the last programmes delivered (most recent to
analysis) in each centre were used in the primary analysis.

Due to the small number of clusters, a two-stage cluster-level analysis (36) of the primary outcomes was
performed, adjusting for strati�cation factors (pre-randomisation levels of recruitment and attendance,
proportion of centres delivering at least one HENRY programme in 2015, local authority size and area
deprivation) (36). Firstly, logistic regression models adjusted for strati�cation factors, but ignoring
clustering of the data, were produced and residuals were summarised by cluster. A t-test was then
performed on the cluster-level summaries of the covariate-adjusted residuals. If the distribution of the
cluster-level summaries was skewed, the logarithm of the cluster-level summaries were used. Secondary
outcomes were analysed using the same methods as the primary outcomes (with the exception of family
eating behaviours and longitudinal impact on enrolment and attendance). Where applicable, secondary
outcome models adjusted for the strati�cation factors, the change in the outcome at baseline (post
programme – pre programme for the pre-randomisation programme) and the change in outcome at trial
follow-up (i.e. for parent compliance, the model adjusted for the baseline change in parent reported child
intake of fruits and vegetables and parent reported child intake of fruits and vegetables). ICCs were
calculated using mixed effects models adjusted for the strati�cation factors. Missing item-level data was
imputed for the self-e�cacy measure using the half rule because this was the only continuous outcome
measure where multiple items were summed to calculate a total score (37). Missing data were not
imputed for any other measures or for the primary outcomes (38); if a children’s centre did not deliver a
HENRY programme during the trial (post-randomisation) they were still included in the analysis, under ITT,
and classi�ed as not having met the enrolment or attendance target.

Changes to methods after trial registration

A six-month period for training of the optimisation intervention was added prior to the trial 12-month trial
intervention delivery period in which HENRY programmes were delivered at participating children’s centres
(extending the follow-up to 18 months post randomisation). In addition, our original protocol stated that
we would conduct a full cost-bene�t analysis of the optimisation intervention. However, subsequent null
trial �ndings indicated that this was not appropriate.  Instead, a discrete choice study (39) was conducted
to consider, more widely, what delivery elements of obesity prevention programmes are most valued by
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commissioners (40). The sample size within the published protocol did not allow for analysis of two
primary endpoints and incorrectly included reference to a single composite endpoint. This has been
updated both in the text and in Additional Table 1. 

Results
The HENRY plus optimisation arm delivered HENRY as standard, in addition to the optimisation
intervention (20). The Behaviour Change Wheel (BCW) framework (28) guided the development of the
intervention which aimed to support local authorities and children’s centres to promote parent
engagement by encouraging them to adopt recommended engagement strategies (Table 1). The
intervention used a multi-level approach to change behaviours at multiple organisational levels within the
children’s centre context. Intervention components and materials were designed by the HENRY central
team who have expertise in intervention design and delivery. A trainer from the central HENRY team
provided optimisation intervention training to local authority HENRY coordinators (responsible for
coordinating HENRY activities within their area) who implemented the intervention locally. HENRY
coordinators typically have a background in health/public health intervention delivery.
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Table 1
Recommended strategies for promoting parent engagement with HENRY

Parent engagement strategies Rationale Informed by

1. Hold taster sessions prior to
each HENRY programme

Potential participants are more
likely to engage if they have a
greater understanding of what the
programme entails

Experience of HENRY
personnel, ethnography
study �nding
(observation) and the
literature e.g. (51)

2. Increase HENRY training
provision for centre staff

Some children’s centre staff lack
basic knowledge of the content of
the HENRY programme and would
bene�t from training on the
HENRY approach

Ethnography study
(interviews and
observation), experience
of team members and the
literature e.g. (52–56)

3. Hold HENRY programmes
regularly and plan far in advance

Some HENRY programmes are
planned at short notice which
hinders recruitment efforts

Ethnography study
(informal conversations)
and experience of
intervention development
team

4. Promote HENRY widely within
Centre using a range of methods

There is a general lack of
awareness of HENRY among
visiting parents

Ethnography study
(observations, informal
conversations and parent
focus groups)

5. Allow a mix of referred and self-
referred parents to enrol

Delivering programmes to a mix
of parents (referred and self-
referred) reduces barriers
associated with stigma and
improves group dynamics

Ethnography study
(interviews and
observations) and the
literature (57)

6. Encourage parents that have
attended HENRY to recruit their
peers

Parents are more likely to attend a
programme if they know someone
that has attended before

Ethnography study
(interviews and focus
groups) and the literature
e.g. (58, 59)

7. Adopt a whole centre approach
to HENRY; whereby HENRY is well
supported in the centre and
HENRY principles are adopted in
other programmes.

Adopting a whole centre approach
to HENRY implementation
achieves better outcomes for
engagement

Ethnography study
(observations and
informal conversations)
and experience of the
intervention development
team

8. Promote HENRY accurately to
dispel myths about HENRY being
a healthy eating programme

Misconceptions around what
HENRY entails may deter people
from engaging

Ethnography study
(interviews, observations,
focus group and informal
interviews)

9. Ensure parents feel
comfortable when attending the
session

The skills of facilitators are
known to in�uence engagement

Ethnography study
(observation, focus
groups and interviews)
and the literature (30, 31,
60–63)
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Parent engagement strategies Rationale Informed by

10. Follow up on all parents that
miss a session to encourage
continued attendance

Participants feel valued if they are
followed up after missing a
session

Ethnography study (focus
groups) and experience of
the intervention
development team.

 
Table 2 summarises the components of the optimisation intervention in line with guidance for
intervention description reporting (29). These are aimed at changing the behaviours of local authority
commissioners, children’s centre managers, children’s centre staff, HENRY facilitators, and previous
participants of HENRY.
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Table 2
Intervention components for the optimised parent engagement intervention

Intervention
component

Description Recipient Procedure When

HENRY
outcome
report

Report provided local
authority level outcome
data compiled from
programmes delivered in
the previous school term.

Outcomes include;
enrolment and completion
data, participant
feedback, participant
reported behaviour
change e.g. parenting
e�cacy and healthy
lifestyles)

Local authority
commissioners

Data compiled
by HENRY
central team
who produced
and circulated
the report to
commissioners
via email.

Post
randomisation
and after each
school term
(four months)

Commissioner
overview
lea�et

Lea�et provided the
following information:

• Brief description of
HENRY and proposed
outcomes for families

• The aim of the
optimisation intervention

• Description of
intervention activities

• Description of
recommended strategies
relevant to commissioners
(Table 1 strategies: 1, 2 ,5
&6) and expected bene�ts

Local authority
commissioners

Circulated by
central HENRY
team to
commissioners
via email

Post
randomisation

Dashboard
report

One-page report
summarising key
programme level
outcomes e.g. emotional
well-being, parenting
e�cacy and diet and
physical activity

Children’s
centre
managers

Data compiled
by HENRY
central team
who circulated
the reports to
local authority
HENRY
coordinators via
email who were
responsible for
circulating to
centre managers

Post
randomisation
and after each
delivered
HENRY
programme.
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Intervention
component

Description Recipient Procedure When

Manager
information
workshop

Interactive group
workshops for managers
to learn about the bene�ts
of adopting relevant
engagement strategies
(Table 1 strategies 1–8).

One full day workshop
delivered in each
participating area
incorporating group
discussion and activities.
Content covered three
themes; increasing the
pro�le of HENRY,
widening the reach of
HENRY and programme
planning

Children’s
centre
managers

Local authority
HENRY
coordinators
delivered the
workshops at a
local venue after
receiving training
from central
HENRY o�ce.

Post
randomisation

Facilitator
refresher
training

Interactive workshop for
HENRY facilitators to
learn about the expected
bene�ts of adopting
relevant engagement
strategies (Table 1
strategies 6, 9 &10).

One full day workshop
was delivered in each
participating area
incorporating group
discussion and activities.
Content covered two
themes; HENRY
recruitment and meeting
the needs of the group.

HENRY
facilitators

Local authority
HENRY
coordinators
delivered the
workshops at a
local venue after
receiving training
from central
HENRY o�ce.

Post
randomisation

Revised
promotional
material
(lea�ets and
posters)

Revised promotional
material promoting
parenting aspects of
HENRY and reducing
emphasis on health,
exercise and nutrition

Children’s
centre staff
and potential
participants

Local authority
HENRY
coordinators
distributed
promotional
material to
centres to
promote HENRY
to potential
participants

Post
randomisation
and
throughout
follow up
period

 
Outcomes

All local authorities which commission and deliver HENRY routinely provide process data to the central
HENRY o�ce for monitoring and quality assurance. Except for qualitative data collected for the process
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evaluation, this trial only used these routine HENRY data.

Anonymised data that were transferred to the CTRU included: Recruitment and attendance data for
programmes run pre-randomisation (baseline) and follow-up (programmes run for a 12 month period
after training (6 months)); optimisation intervention training attendance and implementation data (e.g.
dates, certi�cation, numbers); and anonymised parent level data (child gender, age, ethnicity, the number
and age of children under �ve in the home and questionnaire data (below)). As families usually only
attend one HENRY programme, demographic characteristics differ at each time point.

Primary

The multiple primary outcomes were: i) the proportion of centres enrolling at least eight parents per
programme and ii) the proportion of centres with at least 75% of parents attending a minimum of �ve out
of eight sessions per programme. The optimisation intervention was to be considered to be effective if
either the enrolment or retention goals were met.
Secondary

The pre-speci�ed secondary outcomes were:

1. Parental adherence as measured via the proxy measure: proportion of parents reporting an increase
of 0.5 in the daily frequency of consumption of fruits and vegetables by children per programme as
measured by the modi�ed and reduced Food Frequency questionnaire (30).

2. Proportion of children’s centres achieving all targets for enrolment, attendance and parent
compliance.

3. Assessment of parenting self-e�cacy as measured by a modi�ed Parenting Self-Agency
questionnaire prior to staring HENRY (pre-programme) and eight weeks later upon completion of the
programme (post-programme) (30, 31).

4. Assessment of family eating behaviours as measured by a modi�ed Golan Family Eating and
Activity Habits questionnaire (pre and post-programme) (30, 32).

5. Assessment of family activity as measured by a bespoke HENRY questionnaire (pre and post-
programme).

�. Assessment of child screen time as measured by a bespoke HENRY questionnaire (pre and post-
programme).

7. Assessment of intake of key indicator foods as measured by a modi�ed Food Frequency
questionnaire (pre and post-programme) (30).

�. Longitudinal impact on enrolment and attrition assessed in children’s centres which provide data
from more than one programme.

Sample Size

Power calculations for a �xed sample size were conducted to examine the anticipated power for various
intervention effects, in each of the primary outcomes and adjusting for multiplicity (see Additional
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Table 1 for scenarios). We assumed 25% of the 32 local authorities delivering HENRY would be ineligible
or would opt out of the trial, leaving 24 local authorities (12 per arm). Based on data from previous
HENRY programmes (2014), we assumed an average of 6 children’s centres per local authority, providing
a total of 144 children’s centres (72 per arm), an intra-cluster correlation coe�cient (ICC) between 0.05
and 0.1, a coe�cient of variation in cluster size of 0.54, and the following estimates of the outcomes in
the HENRY alone (standard practice) sites: 55% of centres will enrol at least eight parents per programme;
50% of centres will retain ≥ 75% of parents attending �ve of eight sessions.

Thus, with the anticipated number of centres (24 local authorities, 144 children’s centres), we expected to
have at least 80% power to detect meaningful improvements in differences of 30% in the primary
endpoints at the 5% signi�cance level if the ICC was as high as 0.1 or at least 90% power to detect the
same differences if the ICC was 0.05. Applying a Bonferroni correction to adjust for multiplicity arising
from analysis of multiple primary endpoints (alpha = 2.5%) would allow detection of a difference of 32%
(slightly larger than the minimum meaningful improvement) in either of the primary endpoints if the ICC
was 0.1 with at least 80% power or if the ICC was 0.05 with at least 90% power (see Additional Table 1 for
scenarios).

Process Evaluation

Implementation

Implementation of the optimisation intervention varied between local authorities and was delivered in full
in just four out of the ten local authorities (40%) which hindered its ability to instigate behaviour change
and hence promote parental engagement. The commissioner overview lea�et was delivered to all but one
local authority (90%) but the commissioner outcome report was delivered at the appropriate time points
in just three local authorities (30%). Dashboard reports were not delivered at the appropriate time points
in any of the local authorities. Manager workshops were delivered in the speci�ed format in 40% of local
authorities. Workshop delivery checklists were received from four out of seven workshops reporting that
two delivered 100% of the speci�ed behaviour change techniques, one delivered 78% but one local
authority delivered only 40%. Facilitator workshops were delivered in the speci�ed format in �ve local
authorities (50%): delivery checklists were received from all workshops with all reporting that 100% of
behaviour change techniques were delivered. Uptake of the re-branded promotional material was lower
than expected, with just four local authorities (40%) using the materials.
Changes To Methods After Trial Registration

A six-month period for training of the optimisation intervention was added prior to the trial 12-month trial
intervention delivery period in which HENRY programmes were delivered at participating children’s centres
(extending the follow-up to 18 months post randomisation). In addition, our original protocol stated that
we would conduct a full cost-bene�t analysis of the optimisation intervention. However, subsequent null
trial �ndings indicated that this was not appropriate. Instead, a discrete choice study (39) was conducted
to consider, more widely, what delivery elements of obesity prevention programmes are most valued by
commissioners (40). The sample size within the published protocol did not allow for analysis of two
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primary endpoints and incorrectly included reference to a single composite endpoint. This has been
updated both in the text and in Additional Table 1.

Table 3. Local Authority pre-randomisation characteristics by arm

 

HENRY
alone

 (n=10)

HENRY +
Optimisation
Intervention

 (n=10)
Total 

 (n=20)
Number of children’s centres 65 61 126
       
Proportion of children’s centres meeting the recruitment
target of at least 8 parents per programme

     

Mean (SD) 0.5
(0.3)

0.6 (0.3) 0.5
(0.3)

       
Proportion of children’s centres meeting the attendance
target of at least 75% parents attending 5/8 sessions per
programme

     

Mean (SD) 0.5
(0.3)

0.5 (0.3) 0.5
(0.3)

       
Proportion of children’s centres running at least one
HENRY programme in 2015

     

Mean (SD) 0.7
(0.3)

0.8 (0.3) 0.7
(0.3)

       
Size of local authority      
Less than the median number of children’s centres per
local authority

5
(50.0%)

5 (50.0%) 10
(50.0%)

More than the median number of children’s centres per
local authority

5
(50.0%)

5 (50.0%) 10
(50.0%)

       
Proportion of children’s centres in the most deprived
quintile

     

Mean (SD) 0.6
(0.4)

0.6 (0.3) 0.6
(0.3)

       
Proportion of children’s centres in the least deprived
quintile

     

Mean (SD) 0.0
(0.1)

0.0 (0.1) 0.0
(0.1)

 

Pre-randomisation Data On Henry Programme Attendees
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Demographic characteristics for the 881 parents enrolled into HENRY programmes pre-randomisation
were generally balanced by arm although some imbalances in ethnicity were evident (Table 4). There was
a high volume of individual level routine data missing: 24 children’s centres were unable to provide
questionnaire data for their parents and for centres which provided data, not all data were available for
some parents enrolled onto programmes. Reasons for missing questionnaire data included: invalid for
processing (n = 19); not returned to central o�ce (n = 3); incorrect measures used (n = 2). Where parent
questionnaire data was available, most parents were female, aged between 25–64 years and had heard
about the HENRY programme via professional referral (e.g. children’s centre staff, health visitor, family
support worker). Demographic characteristics for local authorities are presented in Additional Tables 2 to
6.
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Table 4
Participant characteristics by arm

  Pre-randomisation Follow-up

  Centres
subsequently
allocated to
HENRY alone
(n = 438)

Centres
subsequently
allocated to
HENRY + 
Optimisation
intervention (n 
= 443)

Total
(n = 
881)

Centres
delivering
HENRY
alone (n 
= 213)

Centres
delivering
HENRY + 
Optimisation
intervention
(n = 220)

Total
(n = 
433)

Parent
gender

           

Male 13 (3.0%) 9 (2.0%) 22
(2.5%)

8 (3.8%) 3 (1.4%) 11
(2.5%)

Female 219 (50.0%) 215 (48.5%) 434
(49.3%)

120
(56.3%)

112 (50.9%) 232
(53.6%)

Prefer not to
say

4 (0.9%) 4 (0.9%) 8
(0.9%)

0 (0.0%) 2 (0.9%) 2
(0.5%)

Missing 202 (46.1%) 215 (48.5%) 417
(47.3%)

85
(39.9%)

103 (46.8%) 188
(43.4%)

Parent age            

Under 18 0 (0.0%) 0 (0.0%) 0
(0.0%)

0 (0.0%) 0 (0.0%) 0
(0.0%)

18-25yrs 46 (10.5%) 36 (8.1%) 82
(9.3%)

20 (9.4%) 16 (7.3%) 36
(8.3%)

25-64yrs 185 (42.2%) 185 (41.8%) 370
(42.0%)

107
(50.2%)

99 (45.0%) 206
(47.6%)

65yrs+ 2 (0.5%) 2 (0.5%) 4
(0.5%)

0 (0.0%) 1 (0.5%) 1
(0.2%)

Prefer not to
say

3 (0.7%) 5 (1.1%) 8
(0.9%)

1 (0.5%) 1 (0.5%) 2
(0.5%)

Missing 202 (46.1%) 215 (48.5%) 417
(47.3%)

85
(39.9%)

103 (46.8%) 188
(43.4%)

Number of
children$

n = 232 n = 282 n = 514 n = 183 n = 169 n = 352

$Collected as the number of children of each age per parent, numbers reported therefore total more
than the number of parents pre-randomisation / follow-up.

*Routine data were missing for 417 parents pre-randomisation and 188 parents at follow-up.
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  Pre-randomisation Follow-up

< 1yrs* 65 (28.0%) 68 (24.1%) 133
(25.9%)

43
(23.5%)

34 (20.1%) 77
(21.9%)

1yrs* 59 25.4%) 71 25.2%) 130
(25.3%)

41
(22.4%)

38 (22.5%) 79
(22.4%)

2yrs* 34 (14.7%) 43 (15.2%) 77
15.0%)

29
(15.8%)

31 (18.3%) 60
(17.0%)

3yrs* 34 (14.7%) 36 (12.8%) 70
(13.6%)

28
(15.3%)

29 (17.2%) 57
(16.2%)

4yrs* 27 (11.6%) 38 (13.5%) 65
(12.6%)

25
(13.7%)

15 (8.9%) 40
(11.4%)

5yrs* 13 (5.6%) 26 (9.2%) 39
(7.6%)

17 (9.3%) 22 (13.0%) 39
(11.1%)

Ethnicity            

African 7 (1.6%) 15 (3.4%) 22
(2.5%)

8 (3.8%) 5 (2.3%) 13
(3.0%)

Arab 1 (0.2%) 0 (0.0%) 1
(0.1%)

0 (0.0%) 2 (0.9%) 2
(0.5%)

Bangladeshi 2 (0.5%) 9 (2.0%) 11
(1.2%)

2 (0.9%) 3 (1.4%) 5
(1.2%)

Black UK 5 (1.1%) 1 (0.2%) 6
(0.7%)

1 (0.5%) 1 (0.5%) 2
(0.5%)

Caribbean 1 (0.2%) 6 (1.4%) 7
(0.8%)

2 (0.9%) 2 (0.9%) 4
(0.9%)

Chinese 1 (0.2%) 2 (0.5%) 3
(0.3%)

2 (0.9%) 0 (0.0%) 2
(0.5%)

English /
Scottish /
Welsh /
Northern
Irish / UK

181 (41.3%) 146 (33.0%) 327
(37.1%)

75
(35.2%)

61 (27.7%) 136
(31.4%)

Gypsy or
Irish
Traveller

0 (0.0%) 1 (0.2%) 1
(0.1%)

0 (0.0%) 0 (0.0%) 0
(0.0%)

Indian 6 (1.4%) 4 (0.9%) 10
(1.1%)

4 (1.9%) 1 (0.5%) 5
(1.2%)

$Collected as the number of children of each age per parent, numbers reported therefore total more
than the number of parents pre-randomisation / follow-up.

*Routine data were missing for 417 parents pre-randomisation and 188 parents at follow-up.
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  Pre-randomisation Follow-up

Irish 0 (0.0%) 0 (0.0%) 0
(0.0%)

0 (0.0%) 1 (0.5%) 1
(0.2%)

Mixed ethnic
background

2 (0.5%) 2 (0.5%) 4
(0.5%)

7 (3.3%) 2 (0.9%) 9
(2.1%)

Pakistani 3 (0.7%) 12 (2.7%) 15
(1.7%)

5 (2.3%) 11 (5.0%) 16
(3.7%)

Any other
Asian
background

5 (1.1%) 1 (0.2%) 6
(0.7%)

3 (1.4%) 1 (0.5%) 4
(0.9%)

Any other
Black /
African /
Caribbean
background

1 (0.2%) 1 (0.2%) 2
(0.2%)

2 (0.9%) 2 (0.9%) 4
(0.9%)

Any other
White
background

13 (3.0%) 13 (2.9%) 26
(3.0%)

0 (0.0%) 0 (0.0%) 0
(0.0%)

Any other
ethnic group

3 (0.7%) 3 (0.7%) 6
(0.7%)

0 (0.0%) 9 (4.1%) 9
(2.1%)

Prefer not to
say

5 (1.1%) 12 (2.7%) 17
(1.9%)

7 (3.3%) 5 (2.3%) 12
(2.8%)

Missing 202 (46.1%) 215 (48.5%) 417
(47.3%)

95
(44.6%)

114 (51.8%) 209
(48.3%)

How did
parents hear
about the
HENRY
programme?

           

Family and
friends

10 (2.3%) 4 (0.9%) 14
(1.6%)

9 (4.2%) 5 (2.3%) 14
(3.2%)

Lea�et 10 (2.3%) 15 (3.4%) 25
(2.8%)

14 (6.6%) 10 (4.5%) 24
(5.5%)

Poster 5 (1.1%) 2 (0.5%) 7
(0.8%)

7 (3.3%) 2 (0.9%) 9
(2.1%)

Professional 63 (14.4%) 46 (10.4%) 109
(12.4%)

89
(41.8%)

74 (33.6%) 163
(37.6%)

$Collected as the number of children of each age per parent, numbers reported therefore total more
than the number of parents pre-randomisation / follow-up.

*Routine data were missing for 417 parents pre-randomisation and 188 parents at follow-up.
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  Pre-randomisation Follow-up

Website 2 (0.5%) 1 (0.2%) 3
(0.3%)

1 (0.5%) 0 (0.0%) 1
(0.2%)

Other 10 (2.3%) 18 (4.1%) 28
(3.2%)

8 (3.8%) 15 (6.8%) 23
(5.3%)

Missing 338 (77.2%) 357 (80.6%) 695
(78.9%)

85
(39.9%)

114 (51.8%) 199
(46.0%)

$Collected as the number of children of each age per parent, numbers reported therefore total more
than the number of parents pre-randomisation / follow-up.

*Routine data were missing for 417 parents pre-randomisation and 188 parents at follow-up.
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Table 5
Primary outcomes: pre-randomisation proportions, outcome proportions and risk differences adjusted for

strati�cation factors

  Pre-
randomisationa

(%)

Unadjusted model
estimatesb

Adjusted model
estimatesbc

  Outcome
(%)

RD
(95%
CI)

p-
value

RD
(95%
CI)

p-
value

ICC

Primary outcome 1:
Enrolment

             

HENRY alone (n = 10
local authorities)

50.0 18.0 -0.3
(-19.1,
18.6)

0.978 -1.2
(-19.5,
17.1)

0.886 0.136

HENRY + Optimisation
Intervention (n = 10
local authorities)

60.0 17.8          

Primary outcome 2:
Attendance

             

HENRY alone (n = 10
local authorities)

50.0 13.9 3.1
(-13.3,
19.6)

0.695 1.2
(-15.7,
18.1)

0.881 < 
0.001

HENRY + Optimisation
Intervention (n = 10
local authorities)

50.0 17.1          

aCalculation of outcomes used data provided for randomisation

bCalculation of outcomes used data from the most recently delivered HENRY programme during
follow-up at 18 months post randomisation

cVariables controlled for in the adjusted analyses were as follows: proportion of Children’s Centres
recruiting at least 8 parents per programme at randomisation, proportion of Children’s Centres
retaining at least 75% of parents for a minimum of 5/8 sessions per programme at randomisation,
proportion of Children’s Centres running at least one HENRY programme in 2015, size of local
authority, proportion of Children’s Centres in the least / most deprived quintile as ranked by the 2015
Index of Multiple Deprivation at the Lower Layer Super Output Area

Abbreviations: RD, risk difference; CI, con�dence interval; ICC, intra-cluster correlation coe�cient

 
Intervention Delivery

Outcomes were assessed during delivery of HENRY programmes between 1st September 2016 and 30th
August 2017. Fifty-two of 126 (41%) children’s centres (26 HENRY + optimisation; 26 HENRY alone) from
seventeen (85%) local authorities delivered at least one HENRY programme. Of the remaining seventy-
four children’s centres, 35 of 61 centres (57%) from one local authority in the HENRY + Optimisation
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intervention group, and 39 of 65 children’s centres (60%) from two local authorities in the HENRY alone
arm, did not deliver a HENRY programme.

Seventy-four centres did not deliver HENRY predominantly because local authorities scheduled a reduced
number of programmes (for parents across the local authority to attend) rather than scheduling delivery
in every centre (n = 25). Other reasons provided included: HENRY programmes on hold due to “major
restructuring” or “upheaval in centres” (n = 17); HENRY being scaled down or de-commissioned (n = 7);
lack of HENRY facilitators in post (n = 4); limited resources (n = 3) or centre closure (n = 3). Ten centres did
not provide a reason and �ve centres cancelled HENRY programmes due to low uptake. No local
authorities or children’s centres actively withdrew from the trial.

Participant characteristics were broadly similar to those observed pre-randomisation and similar
quantities of missing data were observed overall; however, parents in the HENRY alone arm had less
missing data compared to the HENRY + Optimisation intervention (Table 4). Demographic characteristics
for local authorities are presented in Additional Tables.

Primary Analysis

Post randomisation primary outcomes did not differ signi�cantly between the groups: proportion of
children’s centres enrolling at least eight parents per programme (adjusted Risk Difference=-1.2%, 95%
CI=-19.5%, 17.1%, p = 0.886); proportion of children’s centres with at least 75% of parents attending 5/8
sessions per programme (adjusted Risk Difference = 1.2%, 95% CI=-15.7%, 18.1%, p = 0.881) (Table 5).

Secondary Analysis

There was little evidence of any intervention effects for any secondary outcomes (Additional Tables 12–
19). Missing data was substantial for parent reported secondary outcomes; routinely collected
questionnaire data was available for 245 (56%) parents pre / post-programme (60% HENRY alone vs.
53% HENRY + optimisation intervention) compared to 881 (100%) of parents pre-randomisation.

Behaviour Change

Routine data on the uptake of optimisation strategies in centres that delivered a programme during the
trial demonstrated that some centres did use some of the optimisation strategies during the trial,
indicating that the intervention had the potential to change some behaviours proposed to promote
engagement with HENRY (Table 6). However, the data revealed that some centres in the HENRY alone
arm also independently used similar strategies. Analyses was not performed to assess behaviour change
between pre-randomisation and post-randomisation so it is also possible that centres in both arms were
already using the strategies pre-randomisation. Potential relationships between adoption of the strategies
and parent enrolment and completion outcomes were explored but there was no indication of a causal
link.
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Table 6
Number of centres adopting optimisation

strategies that were measurable using process
data

  Control N (%)

(n = 26)

Intervention N (%)

(n = 26)

Delivery of taster session

Yes 5 (19.2) 14 (53.8)

No 20 (76.9) 9 (34.6)

Missing 1 (3.8) 3 (11.5)

Mix of referred and self-referred parents

Yes 9 (34.6) 8 (30.8)

No 8 (30.8) 8 (30.8)

Missing 9 (34.6) 10 (38.5)

Parents recruited via peer support

Yes 4 (15.4) 5 (19.2)

No 21 (80.8) 16 (61.5)

Missing 1 (3.8) 5 (19.2)
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Table 7
Primary outcomes: pre-randomisation proportions, outcome proportions and risk differences adjusted for

strati�cation factors

  Pre-
randomisationa

(%)

Unadjusted model
estimatesb

Adjusted model
estimatesbc

  Outcome
(%)

RD
(95%
CI)

p-
value

RD
(95%
CI)

p-
value

ICC

Primary outcome 1:
Enrolment

             

HENRY alone (n = 10) 50.0 18.0 -0.3
(-19.1,
18.6)

0.978 -1.2
(-19.5,
17.1)

0.886 0.136

HENRY + 
Optimisation
Intervention (n = 10)

60.0 17.8          

Primary outcome 2:
Attendance

             

HENRY alone (n = 10) 50.0 13.9 3.1
(-13.3,
19.6)

0.695 1.2
(-15.7,
18.1)

0.881 < 
0.001

HENRY + 
Optimisation
Intervention (n = 10)

50.0 17.1          

aCalculation of outcomes used data provided for randomisation

bCalculation of outcomes used data from the most recently delivered HENRY programme during
follow-up at 18 months post randomisation

cVariables controlled for in the adjusted analyses were as follows: proportion of Children’s Centres
recruiting at least 8 parents per programme at randomisation, proportion of Children’s Centres
retaining at least 75% of parents for a minimum of 5/8 sessions per programme at randomisation,
proportion of Children’s Centres running at least one HENRY programme in 2015, size of local
authority, proportion of Children’s Centres in the least / most deprived quintile as ranked by the 2015
Index of Multiple Deprivation at the Lower Layer Super Output Area

Abbreviations: RD, risk difference; CI, con�dence interval; ICC, intra-cluster correlation coe�cient

 

Discussion
This trial, delivered at scale across 20 local government areas of the UK, did not show any evidence of
effectiveness of an intervention designed to improve parent engagement with an obesity weight
prevention programme. Our process evaluation suggested that wider contextual factors undermined the
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ability of sites to prioritise and deliver both HENRY and the optimisation intervention. These factors
included reduced funding and the associated reductions in service capacity, amalgamation of services,
and threats to jobs. A similar trial undertaken in children’s centres in 2012 testing an implementation
intervention reported similar results (43); with a nested qualitative study also describing that uncertainties
surrounding the future of children’s centres and imminent restructuring impeded its implementation (44).

As demonstrated here, some research settings can be themselves characterised as complex, making
evaluations of interventions delivered within them challenging. Therefore, bespoke or locally adapted
interventions that are responsive to local context, and that are developed alongside stakeholders may
achieve greater implementation �delity (22, 45) (42). However, given the major cuts to children’s centre
services during the period of this study, where overall funding fell by 64% from 2010 to 2018 (46), it is
unlikely that any implementation intervention would have succeeded.

There remains a strong need for approaches to improve engagement with parenting interventions
delivered in community settings to optimise their impact on family and child outcomes (47, 48). Complex
interventions (like HENRY) and supporting strategies to promote their implementation, are unlikely to be
viable in the absence of su�cient resources, management commitment, and organisational stability (49).
Ideally, practical implementation considerations need to be integrated during the design phase of
complex interventions to (ideally) make them more robust and sustainable in unfavourable �scal and
organisational climates.

We applied a novel approach to evidence generation through the conduct of a comprehensive early-phase
(evidentiary) intervention enhancement and evaluation (50). This is in contrast to traditional
implementation research, which would usually be conducted following the conduct of a large randomised
controlled trial to determine clinical effectiveness (in this case, childhood obesity prevention). This novel
approach ensures that factors which limit trial outcomes, such as low adherence, are minimised prior to
dedicating the resources required to conduct a large trial which may identify no evidence of effectiveness,
perhaps as a result of poor compliance.

This trial tested a novel implementation optimisation intervention which was developed using a
theoretical framework, primary research in children’s centres, and the wider literature on engagement
methods. The use of routine data to measure outcomes allowed for greater breadth of recruitment and
minimised the commitment required by intervention teams, particularly during a time when capacity
within local authorities and children’s centres was already stretched. Process evaluation shed light on the
factors that likely hindered impact of the intervention, particularly the impact of the wider environmental
changes in the setting which resulted in a reduction in engagement in both the intervention and control
arms of the trial. Not only does this contribute to the literature on engagement, it also provides valuable
lessons for undertaking research within early years settings.

Although the failure of the trial to detect any impact of the implementation intervention has been
attributed to poor intervention �delity and contamination, we are unable to con�rm or deny its potential
effectiveness even under an assumption that �delity was high. Despite the robust intervention
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development and trial design, political and austerity measures disrupted planned implementation beyond
our control. Given that our primary outcome data were parent engagement, missing data from children
centres were considered to indicate a lack of engagement; thus, imputation was not appropriate. While we
met our recruitment target, this lack of data inevitably reduced our statistical power and resulted in wide
variability. It is also possible, that the disruptions in�uenced the ability and priority of centres to collect
and share data. It is possible that more parents engaged in the HENRY programme than were recorded.
Further, HENRY engagement initiatives occurring in control areas may have ‘diluted’ the intervention
effects by which parents attending centres in the control condition received some of the recommended
strategies which may have in�uenced enrolment or completion. Our process evaluation highlighted the
di�culties in maintaining a control condition in a pragmatic trial where centres in both trial arms sought
to enhance engagement to HENRY to maximise value for money. Inviting centres that were HENRY naïve
to participate in the trial may have minimised the sharing of knowledge and ideas on ways to promote
engagement prior to the study.
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cRCT  Cluster Randomised Controlled Trial

CTRU  Clinical Trials Research Unit
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ICC  Intra-cluster correlation coe�cient
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Figure 2

CONSORT �ow diagram
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