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Abstract

Social emotional development in infancy is a predictor of outcomes in later life, yet there is little evidence of effectiveness for

parenting interventions designed to enhance social emotional wellbeing in infancy. An 18-month two-arm randomized

controlled pilot trial evaluated the feasibility of a definitive trial of Incredible Years (IY) Infant and Toddler parent programs

delivered in a proportionate universal model, called Enhancing Social-Emotional Health and Wellbeing in the Early Years (E-

SEE) Steps. Intervention families received an IY Babies book (universal dose), followed by the IY Infant and/or the Toddler

group-based programs, based on parent depression (PHQ-9) and/or child social emotional development (ASQ:SE-2) scores.

Control parents received services as usual. Parents from two English local authorities with a child eight-weeks-old or younger

participated, and were block randomized using a web-based system. Primary endpoints for the study were feasibility

parameters relating to recruitment, retention, intervention fidelity and appropriateness of measures. 205 participants were

randomized (152:53, intervention:control). Our target was 288 parents. Trial retention rate was higher than expected, with a

completion rate of 88% (n= 181, 137:44) at follow-up 3; equating to 94% of 192 expected participants. Intervention uptake

was lower than expected. Fidelity of delivery was acceptable and measures were deemed appropriate. A definitive trial is

feasible with design amendments to include: introduction of a child screener for intervention eligibility; enhanced intervention

material; revised sample size and random allocation ratio. Our internal pilot became an external pilot due to these changes.

Keywords Proportionate universalism ● Social emotional ● Parent program ● Incredible years ● Infant

Highlights
● This is the first pilot of a proportionate universal delivery of the IY parent program.
● Trial retention was high at 88% at final follow-up (18 months post baseline).
● Emerging findings suggest a definitive trial of E-SEE STEPS is warranted.
● Definitive trials should consider methods to enhance intervention uptake.
● Trials should consider intervention compliance with relevant guidelines.

One in eight children and young people (aged 2–19 years)

in England experience a mental health disorder (Sadler

et al., 2018). There are strong continuities between

childhood and adult mental health difficulties (Winsper

et al., 2020). The cost of these difficulties to individuals,

families, communities and wider society is large (Romeo

et al., 2006). Early intervention and prevention is there-

fore of significant public health importance (Jones et al.,

2015).
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Onset of mental health issues in very young children is

difficult to detect, therefore consideration of risk factors to

adaptive infant development is key when planning (pre-

ventative) interventions. Parents experiencing socio-

economic disadvantage (e.g., low income or education)

are more likely to experience poor mental health associated

with higher stress levels and financial and time constraints

(Kalil et al., 2020). Depressed parents are more likely to

experience reduced emotional and cognitive capacity for

sensitive and responsive parenting, which can impact on the

quality of parent-infant bonds (Galbally and Lewis, 2017),

and greater use of punitive discipline practices (Kalil et al.,

2020). These risk factors are established predictors of

social, emotional and behavioral difficulties and disorders in

children (Bender et al., 2007).

Parenting programs are effective at promoting children’s

development through changing parent behavior (Barlow

et al., 2010). Enhancing parenting early in a child’s life is

likely to be the most effective and cost-effective point to

intervene (Ryan et al., 2017). Cochrane reviews have

highlighted the effectiveness of group-based parent pro-

grams to promote child and parent well-being in children

aged 3 years and older (e.g., Furlong et al., 2012). There is

a, however, a dearth of evidence for the effectiveness of

parenting interventions targeted specifically at parents of

infants under 3 years (Barlow et al., 2010).

In the UK, there is significant policy interest in propor-

tionate universal parenting interventions (Department of

Health, 2009; Leadsom et al., 2013). Proportionate uni-

versalism refers to the universal provision of services, with

a scale and intensity proportionate to levels of disadvantage

or need (Carey et al., 2015). For example, a proportionate

universal parenting intervention might involve offering a

low intensity intervention to all parents regardless of their

circumstances and needs, alongside offering additional

interventions with increased intensity targeted at subgroups

of parents with increasing needs or levels of disadvantage.

Theoretically, by increasing the health and well-being of all

families the gap between the poorest and wealthiest is

reduced (Benach et al., 2013). Proportionate universal

interventions can be referred to as “tiered”, “stepped care”,

“adaptive interventions” or “dynamic treatment regimes”

(Candlish et al., 2019).

Despite the significant policy interest, there is an evi-

dence gap for parenting programs for 0–2 year olds, and

more specifically for proportionate universal interventions

(Hurt et al., 2018). The current study was funded in

response to a commissioned call by one of the UK’s largest

funders of health research (the National Institute for Health

Research) to attempt to address this evidence gap. We

developed a proportionate universal model for parents of

0–2-year-olds called Enhancing Social-Emotional Health

and Well-being in the Early Years (E-SEE) Steps,

comprising Incredible Years® (IY) materials and programs

(Webster-Stratton, 2011), and planned a randomized con-

trolled trial evaluation (RCT).

The IY programs are manualized, collaborative (non-

didactic) parent education and training interventions

informed by social learning theory and designed to

enhance the social and emotional well-being of children

aged 0–12 years. IY is effective and cost-effective when

delivered to parents of children aged 3+ years as

demonstrated in independent trials across several coun-

tries/contexts (Furlong et al., 2012). Examples include

community settings in disadvantaged urban areas of Ire-

land (McGilloway et al., 2012), urban and rural areas of

North and Mid-Wales (Hutchings et al., 2013), dis-

advantaged inner-city in England (Morpeth et al., 2017),

as well as multi-cultural applications in low and middle

income countries (Pidano and Allen, 2015). IY has been

delivered preventatively, and as a targeted intervention

(Leijten et al., 2019), making it an ideal candidate for a

universal proportionate delivery model. Analysis of data

pooled from several European IY trials suggested a large

moderating effect for depression and that IY was more

beneficial for children where parents were more depres-

sed, and resulted in positive child outcomes regardless of

socioeconomic status (Gardner et al., 2017). Meta-

analyses suggested IY may be beneficial to younger

children and their parents (Menting et al., 2013). The

strength of IY’s UK and international evidence base from

independent trials for children 3+ years was a primary

factor in its selection over alternatives.

E-SEE STEPS comprises the Infant (IY-I) book and the

program, and the Toddler (IY-T) program, for 0–1 and 1–3-

year-olds respectively. Both programs build on the strate-

gies and content of the IY (3-years+ ) programs. Evidence

for IY-I and IY-T, although promising, is currently lacking.

A small randomized non-targeted study (N= 80) of IY-I in

Wales, UK, showed that control mothers were significantly

less sensitive during play with their baby (e.g., less likely to

respond in a positive manner to their child’s positive vocal/

physical actions or to help an infant label, identify and

understand their emotions) at the 6 months follow-up (Jones

et al., 2016). A second small trial of IY-I delivered uni-

versally in Denmark, found differential outcomes for the

lowest and highest functioning families suggesting that IY-I

should be targeted (Pontoppidan et al., 2016). Two IY-T

trials have been conducted. A small community-based trial

in Wales, UK, targeted families living in disadvantaged

‘Flying Start’ geographical areas (Hutchings et al., 2013),

rather than on the basis of individual need, which led to a

lower risk sample. The study reports modest short-term

benefits for IY-T in parental mental well‐being and parental

praise compared with the control arm. A US trial evaluated

IY-T delivered in ‘non-community’ primary care settings
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(pediatric practices) and documented improvements in

parenting practices and child disruptive behaviors (Perrin

et al., 2014).

Although small scale trials of IY-I and IY-T have been

conducted, there has been no independent RCT evaluation

of IY-I and IY-T delivered in a proportionate universal

format. The Medical Research Council (MRC) framework

for evaluating complex interventions suggests a pilot study

should be conducted to identify potential challenges to be

addressed before an expensive full-scale definitive trial is

conducted (Craig et al., 2013). This is particularly relevant

for E-SEE Steps, given the complexities of the intervention

and the observation that RCTs of group-based parenting

programs have previously been undermined by challenges

in recruiting and retaining sufficient participants, ensuring

viable group sizes and maintaining intervention fidelity

(Simkiss et al., 2010; Axford et al., 2012; Axford et al.,

2020). The emergence of proportionate universal interven-

tions and RCTs also raises challenges in statistical design

and analysis that fall outside current evaluation guidelines

(see Candlish et al., 2019 for a summary), providing a

strong case for analyzing pilot data before finalizing a

protocol for a definitive trial (Craig et al., 2013). The cur-

rent study was designed as an internal pilot, however,

several amendments were necessary to ensure viability of

the definitive trial phase. As a result our pilot is now defined

and presented throughout as an external pilot.

Aims and Objectives

The study’s main aim was to establish if a definitive RCT of

E-SEE STEPS is feasible. The primary objective was to

assess the feasibility of trial processes and intervention

delivery against progression criteria for a definitive trial.

Progression criteria (see Table 1) were set in relation to: (a)

recruitment; (b) retention; (c) intervention delivery; (d)

intervention acceptability; and (e) intervention fidelity. The

secondary objective was to gather data to inform a statistical

power and sample size calculation for a main trial to answer

the primary research question, i.e., “to what extent does the

proportionate delivery model of IY (and each dose level)

enhance child social emotional well-being at 20 months of

age and adult well-being compared to services as usual?”

Pilot data was required to estimate: (a) the variability in the

primary outcome (ASQ:SE-2) of each arm at follow-up

timepoints; (b) the correlation between the primary clinical

outcome at different timepoints; (c) the pooled standard

deviation (SD) of the primary outcome at follow-up time-

points; (d) the average group size attending IY-I and IY-T;

(e) the prevalence of mild to severe parent depression at all

timepoints; and (f) the prevalence of ASQ:SE-2 monitoring

levels at all timepoints.

Methods

Participants and Sampling Procedures

Trial inclusion criteria were: the participant had the main

parental responsibility for a child aged ≤8 weeks at initial

engagement; was willing to participate in the research; was

willing to be randomized and, if allocated to intervention,

able and willing to receive IY services offered; and was

fully competent to give consent. Exclusion criteria applied

if the child had obvious or diagnosed organic or develop-

mental difficulties or the parent was enrolled on another

group parent program at recruitment.

Parents (defined as primary caregivers who have the main

parenting responsibility for the index child, including biolo-

gical parents, step-parents, foster parents and legal guardians)

were identified and referred into the study by health visitors

and family support workers (self-referral was also possible).

Researchers assessed potential participants for eligibility via

the referral form and a follow-up telephone call to the parent.

Eligible and willing parents were visited by a researcher to

discuss the study in more detail, and obtain written, informed,

consent. Consenting parents could invite a co-parent (an adult

who shared parenting responsibilities for the child at least

3 days or nights a week) into the trial. Each family received

shopping vouchers following completion of each data collec-

tion timepoint: £10 at Baseline and increasing by an additional

£5 at each timepoint. Families also received a £10 voucher if

they informed us of a change of address.

Sample Size, Power and Precision

The target sample size for the internal pilot was 288 parents

(144 in each site) at baseline. This represented one third of

the target sample size (and equivalent to the first two sites)

for the full definitive trial; it is not based on a specific

sample size calculation as would be expected for an external

pilot. The sample size was calculated in the presence of

several unknown statistical design parameters—the intra-

class correlation coefficient (ICC), the correlation between

measurements made on the same participant over time and

the standard deviation (SD) of the primary outcome mea-

sure (Ages and Stages Questionnaire Social and Emotional

supplement 2nd edition; ASQ:SE-2). We applied con-

servative estimates of the SD (SD= 25) (Squires et al.,

2015) and correlation between the repeated measures and

the ICC (ICC= 0.05 and correlation= 0.6) based on prior

studies of group-based interventions (Adams et al., 2004).

Research Design

The study was designed as an 18-month pragmatic two-

armed pilot RCT evaluation of E-SEE STEPS. Participants

Journal of Child and Family Studies (2021) 30:1933–1949 1935



in two English Local Authorities (LAs, one in the North and

one in the South) were randomly allocated to intervention or

control (services as usual, SAU). The study at four time-

points: baseline (BL) when the index child was approxi-

mately 2 months old; follow-up 1 (FU1) when the child

was 4 months; follow-up 2 (FU2) when the child was

11 months; and follow-up 3 (FU3) when the child was

20 months.

Procedure

Random assignment method

Participants were block randomized using a web-based

system with allocation ratio 3:1 (intervention: control) and

random blocks of size 4 and 8 and stratified by site, sex of

primary carer, sex of child and primary parent’s baseline

Patient Health Questionnaire (PHQ-9) score. The final

sequence was generated by the web-based system, allowing

it to be concealed from all study team members. Rando-

mization occurred after baseline data collection to reduce

initial attrition. Data collectors were masked. Participants,

group leaders, research staff (involved in recruitment, initial

assessments, fidelity assessment) and data managers were

not masked. The trial statistician was unmasked when

conducting the final analysis.

Intervention

E-SEE STEPS is a proportionate universal intervention

comprising three levels of the IY program (see http://

incredibleyears.com/ for program specifics and logic mod-

els). E-SEE STEPS’ three levels are described below:

1. IY-B (universal): ‘A guide and journal of your

Baby’s first year’ is a book that discusses how to

promote and understand a baby’s physical, social,

emotional and language development. It includes

safety alerts, developmental principles, and a section

to record progress.

2. IY-I (targeted): includes content on how to help

babies feel loved, safe, and secure as well as how to

encourage babies’ physical and language develop-

ment. It comprises 8–10 two-hour weekly sessions

delivered by two trained leaders to 8–10 parents and

their babies. Group leaders use video clips of real-life

situations and provide opportunities for group discus-

sions and role-play.

3. IY-T (targeted): parents learn how to help their

toddlers feel loved and secure and how to scaffold

language, social, and emotional development. They

learn how to establish clear and predictable routines,

and handle separations and reunions. The program

comprises 12 weekly sessions, in two-hour blocks by

two trained leaders and was designed for groups of

10–14 parents. Unlike IY-I, parents attended without

their toddlers.

All intervention parents received the Incredible Babies

Book (IY-B) as the universal level of E-SEE STEPS. IY-B

was posted to all intervention families following randomi-

zation to read and use at home. IY-I was offered to parents

who met eligibility criteria as assessed at FU1. IY-I groups

were delivered between FU1 and FU2. IY-T was offered to

parents who met eligibility criteria at FU2. IY-T groups

were delivered between FU2 and FU3. It did not matter

whether participants had previously met criteria for IY-I, all

parents in the intervention arm were eligible for IY-T if they

met the criteria at FU2. Four possible ‘doses’ of IY existed;

some families would receive IY-B only, others IY-B and

IY-I, others IY-B and IY-T, and others the full dose of

IY-B, IY-I and IY-T.

Criteria for being invited to either IY-I or IY-T was

originally: parent score ≥5 on the Patient Health Ques-

tionnaire (PHQ-9, indicating mild to severe depression).

The criteria for eligibility were revised mid-way through the

pilot, (see the results section for more detail), the PHQ-9

threshold was reduced to ≥4 and scores on ASQ:SE2 in the

monitoring zone or higher was added as “and/or” to the

PHQ-9 criteria.

IY-I and IY-T were delivered in local community set-

tings (e.g., Children’s Centers) by a combination of one

health professional (e.g., health visitor) and one local

authority staff member (e.g., family support worker) co-

leading each group. Group leaders attended separate 3-day

training sessions for IY-I and IY-T delivered by accredited

UK-based IY trainers and received fortnightly telephone

supervision from IY accredited mentors. Implementation

partners/organizations were advised to deliver a ‘dry run’

practice of an IY-I or IY-T group after the training and prior

to delivering research groups. “Service design” meetings

facilitated by the research team with key decision makers in

each site confirmed the specifics of the delivery model for

each site. Based on information from population level data

on the prevalence of maternal depression (sourced from

https://fingertips.phe.org.uk/profile-group/child-health),

four IY-I groups and two groups of IY-T per site were

planned.

Control treatment

Control condition parents/co-parents received SAU which

largely consisted of “stay and play groups” but other par-

enting programs were periodically available (in Site 1 the
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Solihull Approach, and a locally developed program; Site 2

offered HENRY and a form of Triple P).

Data collection

Data collection took place in participant homes unless par-

ents requested an alternative venue. Data collectors held

postgraduate qualifications or had equivalent experience of

working with families and were trained in local safeguarding

practices, good clinical practice and administering measures.

Measures

Child primary outcome

The ASQ:SE-2 (Squires et al., 2015) is a 36-item parent-

report based tool for screening children’s social and emo-

tional development with different versions covering nine

specific developmental ages. It covers 6 key social and

emotional development areas: self-regulation, compliance,

adaptive functioning, autonomy, affect, social-communica-

tion, and interaction with people. Total scores are trans-

ferred onto a simple score-grid, which include cut off scores

indicating “low or no risk” (indicating development is on

schedule), ‘monitor’ (indicating a child may have a pro-

blem) and ‘refer’ (indicating the child needs a referral). The

reliability and validity of the ASQ:SE-2 has been investi-

gated with 14,074 diverse children across the age intervals

and their families. Test-retest reliability is 89%; internal

consistency is 84%; sensitivity is 81%, and specificity is

84% (Squires et al., 2015).

Parent primary outcome

Depression was measured using the PHQ-9 (Kroenke et al.,

2001). Respondents are required to provide answers to 9

items based on the way they have been feeling over the last

two weeks. Items are summed into a total score and there are

thresholds indicating the potential severity of depression

symptoms: minimal depression (0–4); mild depression

(5–9); moderate depression (10–14); moderately severe

depression (15–19); severe depression (20–27). The PHQ-9

has established good diagnostic and construct validity, the

internal reliability is also reported to be excellent with

Cronbach alphas ranging between 0.86 and 0.89 and test re-

test reliability reported at 0.84 (Kroenke et al., 2001).

A bespoke parent report form captured information on age,

ethnicity, religion, income, marital status, parent/co-parent

education, and quality of relationships between parents. Sec-

ondary outcome measures were implemented but not used in

the assessment of progression criteria or sample size calcula-

tion (details can be found in our published main trial protocol:

https://www.york.ac.uk/healthsciences/research/public-health/

projects/e-see-trial). Data on adverse events and minor pro-

tocol non-compliances were also collected and reported in

Appendix A.

Measures for Assessing Progression Criteria

Intervention delivery

Book receipt was confirmed through tracking postage. The

number of groups delivered in each site was gathered

through project monitoring data. Group size and parent

attendance was assessed via parent contact logs completed

by group leaders.

Intervention acceptability

Parent attendance data gathered via contact logs (as above).

Parent satisfaction was assessed using standard IY parent

satisfaction questionnaires completed after each session,

and at the end of each program.

Intervention fidelity

Group leaders’ adherence to core components was mea-

sured using standard, weekly-completed, self-rated IY

checklists that correspond with the components set out in

the respective intervention manuals (e.g., number of vign-

ettes shown). IY checklists include a ‘Yes’ or ‘No’ section

regarding specified actions, for example “Did I…..Write the

agenda on the board”. Quality of delivery was assessed

via the researcher-rated Parent Program Implementation

Checklist (PPIC), which comprises indices for three con-

structs; adherence, quality of delivery, and participant

responsiveness (see Bywater et al., 2019). A random subset

of group sessions for each program was observed and coded

by two PPIC-trained researchers; week three and week eight

for IY-I, and week two and week nine for IY-T.

Research Governance and Patient and Public
Involvement

The trial was overseen by a Trial Management Committee

(TMG) and an independent Trial Steering Committee (TSC)

and Data Monitoring and Ethics Committee (DMEC). A

Parent Advisory Committee (PAC) was set up to: input into

the development of information/consent forms and other

literature to enhance inclusivity; assist measure selection;

provide lay member attendance at the TSC; and assist in

training data collectors. Members of the PAC were 16

mothers and 1 father (of children aged 0–3) representing

both pilot sites (site 1 n= 4; site 2 n= 13).
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Analytical Procedures

Primary endpoints

Numbers of participants identified, approached, recruited,

retained, and those dropping out (with reasons) are pre-

sented. Descriptive statistics are provided to summarize data

relating to intervention delivery, acceptability and fidelity.

Free text questions on parent satisfaction questionnaires

were subject to content analysis.

Assessment of progression criteria

The assessment of progression criteria was informed by the

primary endpoint analyses and performed by the TMG.

Each criterion was assessed to determine if had been

achieved, partially achieved or not achieved. Some criteria

are multidimensional, where evidence for one dimension

(e.g., number of IY-T groups) meets the stated target but

another dimension does not (e.g., number of IY-I groups) an

assessment of ‘partially achieved’ is made. The outcomes of

this assessment were scrutinized by both the E-SEE TSC

and DMEC and ultimately the research funder (NIHR)

when deciding whether to fund a definitive trial.

Secondary endpoints

Missing data was not imputed for clinical outcomes.

Where participants missed one follow up point but

returned data at a subsequent point they were included in

the analyses (n= 5). Analyses were confined to key

parameters estimated to examine whether data supports a

definitive trial. For clinical outcomes, descriptive statistics

are presented for continuous outcomes at FU1, FU2, and

FU3, mean differences between groups along with 95%

confidence intervals (CIs) are also presented. The 95% CIs

were calculated using a multiple linear regression model

adjusting for site, stratifying factors (sex of parent and

child and initial level of depression) and the baseline

values of the outcome by including as covariates. No

hypothesis testing was conducted. The prevalence of mild-

severe depression, the standard deviation of the outcome

measure and correlation between consecutive measures of

ASQ:SE-2 are presented. Estimates are accompanied by

appropriate 95% confidence intervals (CI).

Results

Primary Endpoints

Key findings, summarizing the detail below, relating to each

of the progression criteria are presented in Table 1.

Recruitment

We recruited 205 parents (and 30 co-parents) between

November 2015 and May 2016 (see Fig. 1). The baseline

recruitment target was not met, however high retention

meant we achieved the expected sample size at FU3. Of the

205 participants, 152 participants were randomly allocated

to the intervention arm and 53 to the control arm. The

characteristics of participants in each arm were balanced

(see Appendix B for participant characteristics). The pro-

gression criterion for recruitment was not met.

Retention

From the 205 participants, 181 (88%) of participants com-

pleted the study; 24 were lost to follow-up, 15 intervention

and 9 control (12% of the sample). The main reason was ‘no

response to contact from the study team’, see Fig. 1 for

more details. Participant retention was uniformly high; from

96% at FU1 to 88% at FU3. The progression criterion

relating to retention was met.

Intervention Delivery

Book receipt and ability to deliver required number of

groups

All 152 participants randomized to the intervention arm

received IY-B. Both sites identified and trained sufficient

numbers of group leaders to deliver the planned number of

groups (18 in site 1; 10 in site 2). This included training

additional back up-leaders in each site in case of staff

turnover or sickness. Appropriate venues were secured for

each group; all were delivered in children’s centers (now

called family hubs). Group leaders accessed fortnightly

supervision with their accredited IY coach mentor. None of

the leaders implemented the recommended ‘dry run’,

however group leaders in both sites met prior to study

groups commencing to plan and prepare for delivery, and in

site 2 they also practiced delivering content together.

Site 1 delivered two IY-I groups and two IY-T groups.

Site 2 delivered one IY-I group and two IY-T groups.

Eligibility rates were higher for IY-T compared to IY-I (see

Table 1), partially accounted for by an adjustment in the

eligibility thresholds mid-way through the pilot and addi-

tion of a second screener (ASQ:SE-2) however acceptance

of a place by eligible participants was lower for IY-T.

Group size and attendance

For IY-I, 18 parents and 3 co-parents accepted a place on one

of three groups (two in site 1 and one group in site 2). Of

these, 13 participants attended, with group sizes of 5 parents
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Table 1 Overview of progression criteria assessment and design implications for a definitive RCT of E-SEE STEPS

Progression criteria Endpoints/measures Assessment of criterion Implications for design of definitive RCT

(A) Recruitment
Recruit and randomize at least 144 participants at
each site (288 total) – to achieve 192 at final
follow up.

Sample size (recruited and randomized) achieved at
baseline.

Not achieved:
N= 205
Representing 71% of the target baseline sample of
288. Although recruitment was below target, high
retention mitigated this (at FU3 N= 181, 94% of
original FU3 target of 192).

Embed recruitment targets in site level agreements.
Create awareness raising materials to promote the study.
Utilize QUINTET approach. Investigate a single
research question “Do the scores of children in the IY
arm, on average, stay below those scores for children in
SAU over the three follow-up measures?” to reduce
required sample size and increase statistical power.

(B) Retention
Maximum 12% loss at each data collection (follow-
up) time point (equivalent to 32% overall loss).

Sample size at the three follow-up data collection
timepoints (FU1, FU2, FU3).

Achieved:
181 participants were retained by FU3 (12% overall
loss). Average 4% loss at each data collection point.
This is much lower than the 12% loss at each
timepoint and 32% overall that was anticipated.

Replicate piloted strategies for retaining parents; change
of address procedures, tokens branded with contact
details, PAC input to data collector training, consistent
data collector across timepoints, appointment by letter
procedures, re-attempt contact with those lost to follow-
up at next timepoint. Consider SWAT.

(C) Intervention delivery
Books received by parents and ability for sites to
deliver required number of groups (to include
identification and training of group leaders and
suitable venues). IY-I planned: 4 groups per site. IY-
T planned: 2 groups per site. Intervention groups
consist of a viable number (min 8 parents invited, 5
parents in attendance >50% of sessions

Book receipt monitored via track and trace postage.
Program monitoring data collated by the study team
on IY training attendance, group venue and number
of groups delivered in each site). Parent contact logs
completed by group leaders.

Partially achieved:
All parents in the intervention arm received IY-B.
Sufficient practitioners trained and attended
supervision in each site. Suitable venues used
(children’s centers). Viable group size’ was not
achieved in all groups - impacted by trial recruitment
issues and staff capacity to run groups at times
convenient for parents.
IY-I: 2 groups ran in site 1 (n= 6). 2 groups started
in site 2 which were combined to 1 group (n= 3);
IY-T: 2 groups site 1 (n= 2, n= 2). 2 groups site 2
(n= 3, n= 7). Spaces offered to 8 or more in most
groups.
IY-I site 1: 15 eligible, 6 accepted and attended.
IY-I site 2: 12 eligible, 4 accepted and attended.
IY-T site 1: 24 eligible, 8 accepted, 4 attended.
IY-T site 2: 31 eligible, 17 accepted, 10 attended

Replicate delivery procedures. Ensure 10+ practitioners
trained in IY-I and IY-T per site. Allow flexibility in
group delivery (HVs only or LA only or combination).
Ensure referring practitioners offer a study application to
all parents of children aged ≤ 8 weeks. Supplement
PHQ-9 (scores ≥ 5) with ASQ:SE-2 scores when
determining eligibility for IY-I and IY-T. Increase
randomization ration to 5:1. Emphasize need for creche,
transport, flexible timing and wrap-around support in
service design processes. Utilize matched non-research
participants to supplement groups to ensure minimum
group sizes.

(D) Intervention acceptability
IY retention levels to reach 70% at IY-I and IY-T
end. Parent satisfaction (supplements data on
retention levels).

Parent contact logs completed by group leaders.
Satisfaction forms completed weekly, and at the end
of the program.

Achieved:
IY-I:Average weekly attendance as % total of those
attending at least one session= 73%
IY-T: Average weekly attendance as % total of
those attending at least one session= 87% Parent
satisfaction forms indicate high level of parent
satisfaction

Efforts should be focused on increasing uptake of groups
among eligible parents – see above. Suggestions from
parents included increasing group sizes, ensure venues
are accessible/provide transport, timing groups to start
when children are younger. Additional feedback from
parents e.g., increasing the number and duraction of IY
sessions need further exploration.

(E) Intervention fidelity
Adherence and quality of delivery assessment of
80% in each local authority across co-leaders.

Group leader weekly self-report checklist
(adherence) and PPIC completed by study team
(quality of delivery)

Achieved:Overall adherence to key components
ranged from 80% to 96%. PPIC tool shows
acceptable threshold of 80% was exceeded for
quality of delivery for IY-I and IY-T. Overall PPIC
scores for fidelity were good for IY-I (73%) and IY-
T (78%).

Retain independent measure of intervention fidelity
alongside standard self-report checklists. Provide
accredited IY training and fortnightly supervision to
group leaders and promote delivery ‘dry runs’ through
service design processes.

Jo
u
rn
al
o
f
C
h
ild

an
d
Fam

ily
Stu

d
ies

(2
0
2
1
)
3
0
:1
9
3
3
–
1
9
4
9

1
9
3
9



and 3 parents for site 1, and 5 parents for site 2. One IY-I

group (in site 1) delivered across 10 weeks, all other IY-I

groups ran for 9 weeks of delivery (small group size enabled

parents and leaders to move through the program content

quicker – this is in line with IY developer guidance). For IY-

T, the 14 people who consented were formed into two groups

per site. Group sizes were 2 parents in each of the two groups

in site 1, and 3 parents and 7 parents in site 2. Site 1 delivered

their IY-T groups over 11 weeks (due to small group size),

site 2 delivered both over 12 weeks.

Fig. 1 CONSORT flowchart of participants
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These results present a mixed picture in relation to the

progression criteria for intervention delivery. Whilst group

leaders were successfully identified and trained, venues

secured, and both IY-B and IY-T were successfully deliv-

ered, the number of IY-I groups was lower than expected as

was the group size in some cases. Consequently, the cri-

terion for intervention delivery was assessed as only par-

tially achieved.

Intervention acceptability

Group retention levels All those who accepted a place on

IY-T attended at least one session (100%), whereas 44% of

participants accepting an IY-I place did not attend at least

one session (see Table 2). The intervention attrition rate was

comparable for IY-I and IY-T up to 5 sessions, but was

subsequently higher for IY-I than for IY-T. The number of

people in each session was higher for IY-T. The criterion of

70% retention at group end was met for both IY-I (73% of

those who attended at least one session retained) and IY-T

(87% of those who attended at least one session retained).

Parent satisfaction A total of 219 weekly evaluation forms

were completed by research parents across both programs

and sites. Out of 76 weekly attendees, 68 evaluation forms

(89.5% response rate) were completed for the IY-I program,

while out of 143 weekly attendees, 119 responses (83.2%

response rate) were completed for IY-T groups. Responses

for all groups across all weeks, and at the end of the pro-

gram were generally positive and indicated a high level of

parent satisfaction for program content and delivery (See

Appendix C). The evaluation form also allowed parents to

add what they found most useful from the session. Parents

from IY-I highlighted playing, routine and observing your

child’s reaction when playing. IY-T parents noted ignoring

bad behavior, praising good behavior and the benefits of

routine. Parents also found it reassuring that others were

struggling with the same things, valued hearing new stories

and experiences and bouncing ideas off one another. When

asked about group leader ability, parents emphasized the

flexibility of the group leaders, space for discussion and the

provision of positive information and feedback. Issues for

development highlighted included the video vignettes being

paused too frequently, that they were Americanized, out-

dated and mainly show “ideal world” scenarios. Parents said

that sites should also invite more parents to the groups, start

the course earlier in the baby’s life, make the location of the

groups more accessible and increase the length of course

and sessions. The satisfaction data provides supplementary

information on intervention acceptability, when considered

alongside group retention levels the criterion on interven-

tion acceptability was met.

Fidelity of intervention

Adherence All IY-I and IY-T groups met the progression

criterion threshold of 80% self-reported adherence on

the number of vignettes shown (IY-I: Site 1—95%, Site

2—91%; IY-T: Site 1 m= 6, Site 2 m= 5) and “did I”

statements (IY-I: Site 1 80%, Site 2 IY-I; IY-T: Site

1—83%, IY-T 80%).

Quality of delivery The notional threshold of 80% was met

or exceeded for delivery quality as measured via the PPIC,

with the group leaders’ observed adherence to facilitation

processes scoring the lowest for all three IY-I groups. Group

leaders scored higher for all three PPIC constructs (adher-

ence, quality of delivery, and participant responsiveness) for

IY-T, compared to IY-I (see Table 3).

Summary assessment of Progression Criteria

We successfully, partially or fully, achieved 5 of our 6

progression criteria (see Table 1). The recruitment criterion

was not met but the impact on study feasibility was miti-

gated by high levels of participant retention. The assessment

of progression criteria was submitted to the funder (NIHR)

on completion of the pilot, and approved progression to the

definitive main trial was given. Opportunities to optimize

main trial design and processes were identified based on

Table 2 Eligibility, acceptance and parent participation for IY-I and

IY-T

Program IY-I IY-T

Responses at timepoint 147 at FU1 141 at FU2

Eligible (% of respondents) 27 (18%) 55 (39%)

Accepted (% of eligible) 18 (67%) 14 (25%)

Attended at least 1 session (% of

accepted)

10 (56%) 14 (100%)

Number attending at least…. sessions

1 13 (100%) 14 (100%)

2 10 (77%) 14 (100%)

3 10 (77%) 14 (100%)

5 9 (69%) 14 (100%)

8 6 (46%) 13 (93%)

10 3 (34%) 11(79%)

12 * 3(21%)

Number of sessions that occurred 32 46

Median (IQR) 3.00 (2,4) 2.50 (2,4)

Min, Max 1, 5 1, 7

Number including co-parents who

attended one or more sessions

13 (62%) 14 (100%)

Median sessions attended (IQR) 7.00 (3, 9) 10.50 (10, 11)

Min, Max 1, 10 5, 12

Journal of Child and Family Studies (2021) 30:1933–1949 1941



challenges, lessons learnt and remedial actions in the pilot,

as described in the discussion section (and summarized

in Table 1).

Secondary endpoints

Outcomes and estimations

This pilot study was not powered for effectiveness analysis,

but observations based on consideration of the estimates of

SD are reported. After considering the reported estimates of

standard deviation, no systematic difference between arms

for the child primary outcome at any of the time points (see

Table 4) are apparent, although scores tended to be higher

(i.e., possibly worse) in the intervention arm at all time-

points except FU3. However, the estimated mean difference

between arms after adjusting for initial levels of parent

depression and child social and emotional well-being is

lower than the unadjusted mean difference.

Prevalence of monitoring levels for child and parent

primary outcomes

Scores above a defined cut-off value on the ASQ:SE-2

indicate a recommendation to “review behaviors of concern

and monitor”. The number of children at monitoring level

was generally lower at follow up than at baseline in both

arms (see Table 5). Scores of ≥5 on the PHQ-9 suggest

Table 3 Mean scores for IY

infant and IY toddler on the

PPIC measure of

implementation fidelity

(max score of 5)

Program Site Session number Adherence Quality Parent responsiveness

IY-I Site 2 3 3.38 (67.6%) 4.14 (82.8%) 3.67 (73.4%)

8 3.00 (60.0%) 4.14 (82.8%) 3.67 (73.4%)

Site 1A 3 3.88 (77.6%) 4.14 (82.8%) 4.67 (93.4%)

8 3.25 (65.0%) 4.43 (88.6%) 3.67 (73.4%)

Site 1B 3 2.75 (55.0%) 3.43 (68.6%) 3.00 (60.0%)

8 2.75 (55.0%) 4.43 (88.6%) 5.00 (100%)

IYT Site 2 Group A 2 4.00 (80.0%) 4.14 (82.9%) 4.33 (86.7%)

9 3.63 (72.5%) 4.57 (91.4%) 3.67 (73.3%)

Site 2 Group B 2 2.88 (57.5%) 4.00 (80.0%) 4.00 (80.0%)

9 3.00 (60.0%) 4.29 (85.7%) 3.67 (73.3%)

Site 1 Group A 2 4.00 (80.0%) 4.43 (88.6%) 4.67 (93.3%)

9 3.88 (77.5%) 4.29 (85.7%) 5.00 (100.0%)

Site 1 Group B 2 3.50 (70.0%) 4.14 (82.9%) 5.00 (100.0%)

9 2.29 (45.7%) 4.00 (80.0%) 3.67 (73.3%)

Table 4 Primary outcome/screener main differences between arms

Time Treatment Control Adjusted1 Mean diff

n (%) Mean SD n (%) Mea-

n

SD Mean diff [95% CI] [95% CI]

ASQ:SE-2

BL 152 (100%) 22.35 12.74 53 (100%) 18.32 11.69 3.12 [−1.51, 7.74] 4.03 [0.13, 7.93]

FU1 (2-MO) 70 (46%) 16.17 11.9 19 (36%) 11.32 7.97 4.86 [−0.82, 10.54]

FU1 (6-MO) 146 (96%) 22.38 16.28 50 (94%) 17.5 12.83 4.88 [−0.09, 9.85]

FU2 141 (93%) 27.77 17.68 47 (89%) 26.06 17.03 1.70 [−4.09, 7.49]

FU3 137 (90%) 24.31 19.25 43 (81%) 25.93 20.48 −1.62 [−8.32, 5.08]

PHQ-9 reported by parent

BL 152 (100%) 2.7 2.84 53 (100%) 2.53 2.89 0.6 [0.48, 0.72] 0.17 [−0.72, 1.06]

FU1 147 (97%) 2.23 3.16 50 (94%) 1.64 2.26 0.59 [−0.36, 1.54]

FU2 141 (93%) 2.42 3.08 48 (91%) 1.81 2.12 0.61 [−0.33, 1.55]

FU3 137 (90%) 2.31 3.19 44 (83%) 2.2 2.64 0.10 [−0.94, 1.14]

ASQ:SE-2Ages and Stages Social Emotional 2nd edition, PHQ-9 Patient Health Questionnaire-9, BLBaseline, FU1 follow-up 1, FU2 follow-up 2,

FU3 follow-up 3, 2-MOASQ:SE-2 for 2 month olds, 6-MOASQ:SE-2 for 6 months old
aCalculated using multiple linear regression with covariates adjusting for site and stratifying factors (sex of child, initial level of child’s social and

emotional well-being using ASQ:SE-2 and initial level of parent depression measured using PHQ-9)
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parents may be experiencing mild to severe depression. In

contrast to the child primary outcome, the number of par-

ents in the intervention and control arms with mild to severe

depression was slightly higher at FU2 and FU3 than at

baseline (see Table 5). The lower than expected proportion

of parents with depression symptoms in the sample reduced

the number of parents eligible for the IY-I and IY-T pro-

gram at FU1 and FU2. Because of this we reduced

the threshold for eligibility to IY-I and IY-T from 5 to 4 for

the pilot, this was designed as a temporary strategy to

ensure that there were enough eligible participants to enable

the piloting of group delivery processes. Moreover, we

added ASQ:SE-2 as a screener because we noticed that

some parents who scored their child in the monitoring zone

of the ASQ:SE-2 screener (child primary outcome) did not

score themselves as depressed on the PHQ-9 screener.

Discussion

The results suggested that a proportionate universal

approach could be successfully delivered with a suite of IY

programs. The progression criteria were largely achieved.

Recruitment

The study did not achieve the target sample size at

baseline. There were initial barriers around participant

identification and recruitment, for example, participant

identification began the week that commissioning for

health visiting (HV) in England moved from the NHS to

Local Authorities. Although senior site management were

fully committed to the trial, health visitors faced a lot of

uncertainty and had limited capacity which may have led

to reduced identification and recruitment. Documentation

with regard to working partnerships, expectations and site

requirements should be clear and detailed in a definitive

trial. Awareness raising and training resources for health

visitors and other staff involved in identifying potential

participants, in an electronic format that can be easily

shared and accessed by professionals working in a range

of contexts, might also improve recruitment rates. One

site had a late start, due to delays in securing finance to

cover health visitor time to train in and deliver the IY

programs. This impacted on time available for participant

identification and recruitment, however a simplified pro-

cess for seeking intervention delivery costs and approvals

from the UK’s Health Research Authority (HRA) for

trials conducted in health and social care settings should

alleviate this issue for a future definitive UK trial of

E-SEE STEPS.

The challenges of recruiting to RCTs are well documented,

with one recent review suggesting that 56% of publicly funded

RCTs in the UK fail to achieve their target sample size

(Walters et al., 2017). The Qualitative Research Integrated

within Trials (QuinteT) Recruitment Intervention (Donovan

et al., 2016) provides a methodology for understanding the

process of recruitment to RCTs, identifying difficulties and

Table 5 Prevalence of ASQ:SE-

2 and PHQ-9 (Parent)

monitoring levels

Time Intervention Control Overall

Number

responding

Eligibility

criteria met

Number

responding

Eligibility

criteria met

Number

responding

Eligibility

criteria met

ASQ:SE-2

BL 152 64 (42%) 53 18 (34%) 205 82 (40%)

FU1 70 18 (26%) 19 3 (16%) 89 21 (24%)

FU2 146 42 (29%) 50 9 (18%) 196 51 (26%)

FU3 141 30 (21%) 48 14 (29%) 189 44 (23%)

PHQ-9≥5

BL 152 53 (35%) 53 14 (26%) 205 67 (33%)

FU1 147 49 (33%) 50 12 (24%) 197 61 (31%)

FU2 141 59 (42%) 48 16 (33%) 189 75 (40%)

FU3 137 58 (42%) 44 20 (45%) 181 78 (43%)

PHQ-9≥4

BL 152 65 (43%) 53 17 (32%) 205 82 (40%)

FU1 147 60 (41%) 50 16 (32%) 197 76 (39%)

FU2 141 74 (52%) 48 19 (40%) 189 93 (49%)

FU3 137 67 (49%) 44 24 (55%) 181 91 (50%)

Eligibility criteria for ASQ:SE-2 score at monitoring levels or above; PHQ-9 mild to severe depression

ASQ:SE-2Ages and Stages Social Emotional 2nd edition, PHQ-9 Patient Health Questionnaire-9,

BLBaseline, FU1 follow-up 1, FU2 follow-up 2, FU3 follow-up 3
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producing a plan to address those difficulties, all in real-time.

Our pilot study suggests that this approach should be con-

sidered in the design of a definitive trial.

Retention

Despite achieving only 205 (71%) of the target sample of

288, the high retention rate of 181 (88%) participants at

final follow-up approximated the expected number at trial

end (n= 192, 94%), as 32% attrition was estimated, but

only 12% occurred. This level of retention is encouraging,

particularly when considering that families were recruited

during a major life event (soon after birth of a child), the

inclusion of four timepoints and final follow-up was

approximately 18 months after baseline. The range of

strategies we employed to support retention should be

replicated in a definitive trial. The PAC reviewed the

measures and materials and participated in training our data

collectors in data collection procedures (using role-play

scenarios) during study set-up. This ensured that measures

were ‘parent friendly’ and acceptable to parents of young

children, and that data collectors were confident in

administering them. Data collectors left ‘change of address’

forms and freepost envelopes along with E-SEE branded

trolley tokens and pens (that had our contact telephone

number on) with participants at each data collection visit.

Parents who notified us of a change of address received a

£10 shopping voucher as a token of appreciation. When

booking data collection visits we contacted parents by

phone to discuss and arrange appointments and they

received a letter in the mail confirming the dates and times

of the appointment and the name of the visiting data col-

lector. We had teams of data collectors local to each site,

and wherever possible we ensured the researcher who

visited the family was consistent across each timepoint.

When we could not reach a parent by phone, we sent an

‘appointment by letter’ notifying the parent that a named

data collector would visit them at a specific date and time

or they could arrange a more convenient time (if the letter

was unsuccessful twice we marked the participant ‘lost to

follow-up’). Those who we were unable to contact and

marked lost to follow-up were contacted again at the next

follow-up timepoint. We are unable to pinpoint specifically

which, if any, of these strategies resulted in the successful

retention of parents, and therefore recommend future stu-

dies explore the differential effectiveness of such strategies

(for example using ‘Studies within a trial’ (SWAT)

approaches, Clarke et al., 2015).

Intervention Delivery

We initially envisaged Health Visitors co-leading all inter-

vention groups with LA staff, however with the move of

health visiting commissioning arrangements to LAs, chan-

ges in service structures and budgets, and the fact that

services are delivered differently across sites we propose

that delivery agents should be specific to local context

needs, that is, both HVs and other LA staff could be IY

group leaders, or just LA staff such as children center staff,

or just health visiting staff. This flexibility reflects variation

in real-world service set-up.

The planned number of IY-T groups was delivered in the

two sites, however we delivered fewer IY-I groups than

planned, due to a lower than expected percentage of eligible

parents at FU1. Implementation partners in both sites also

struggled to sufficiently engage and retain eligible parents to

meet the target of at least five parents attending at least 50%

of sessions in each group, although eight or more parents

were invited per group. Reasons why uptake of the invitation

and initial attendance may have been low are outlined below.

The number of parents meeting the designated threshold

on the depression screener (PHQ-9) was much lower than

expected. This could have been because not all families

were informed of the trial, or that families with threshold

scores chose not to hear more about the trial from the

researchers, or that the population depression data we used

to estimate prevalence of maternal depression was inaccu-

rate. The low number of parents with depressive symptoms

meant fewer eligible parents for the IY-I and IY-T programs

at FU1 and FU2. We therefore reduced the threshold tem-

porarily from a PHQ-9 score of 5 to 4 for the pilot, and

added the ASQ:SE-2 as a screener as it was the primary

outcome plus we noticed that some parents who scored their

child in the ASQ:SE-2 monitoring zone did not score

themselves as depressed on the PHQ-9 screener. Since the

IY programs were chosen to enhance child social emotional

well-being, and the demonstrated relationship between

children’s early difficulties and parental mental health

(Quist et al., 2019), using two screeners is acceptable. Both

screeners should be used in a definitive trial.

Timing of groups and availability of wrap-around sup-

port may have been a factor for low uptake. One site had

staff capacity issues that meant that the IY-T program could

only be run on limited weekdays, with no evening sessions

and no crèche facility (a crèche is supervised childcare

offered to parents while parents undertake some activity,

usually on the same premises). Inflexible delivery times

made it difficult for working parents, or those with childcare

challenges to attend a group. Flexible group delivery times,

to suit parents, should be included in site level agreements

in a definitive trial. In addition, some groups were delivered

during school holidays to meet study timeframes, which

reduced parents’ ability to attend (e.g., those with older

children). The timings for IY-I and IY-T delivery in a

definitive trial should be mapped to ensure they can be

delivered in term time to retain inclusivity.

1944 Journal of Child and Family Studies (2021) 30:1933–1949



To ensure future viable groups (minimum of 5 parents) we

recommend inviting up to 12 parents per group, working with

sites to implement effective engagement and retention stra-

tegies, and allowing ‘non-research’ participants to be invited

to low-uptake groups to promote collaborative learning. Non-

research participants would need to have similar levels of

need to eligible research parents and have children a similar

age, while no research data would be collected from them,

their presence enables group dynamics to operate (a key

element of the IY-I and IY-T theory of change). Additional

support within the model to boost engagement of parents in

the intervention at the outset should be considered. For

example, Fosco et al. (2014) included motivational inter-

viewing techniques in the Family Check-Up model and found

a significant relationship with intervention response.

Intervention Acceptability

Group retention levels for participants who attended at least

one of the weekly sessions were high; 73% for IY-I and 87%

for IY-T. This suggests that participants found the intervention

acceptable and is consistent with reported high levels of

satisfaction in weekly and end of program questionnaires.

These findings are comparable to other IY studies (e.g.,

Morpeth et al., 2017; Jones et al., 2016). However, participants

did highlight potential areas of improvement for the programs

that could be considered in a future trial (see Table 1).

We encountered unanticipated challenges in relation to

practitioner perspectives on the acceptability of IY. The IY

programs were developed in the US and, during the pilot, sites

raised concerns about risk to their UNICEF Baby Friendly

Initiative (BFI) accreditation as the IY-B book and IY-I pro-

gram contained some information around feeding and sleeping

that did not conform to BFI recommendations (although it

conformed to US and World Health Organization guidance).

This was initially managed by inserting a one-page addendum

to the book informing parents that the book was from the US

and signposting them to UK guidance. Local BFI Infant

Feeding Coordinators, HVs, IY trainers and members of our

PAC inputted to the addendum. The research team were

transparent about the BFI concerns and worked closely with the

IY developer, IY trainers, local service staff and local BFI staff

while the developer revised the book and published an updated

version in 2017 which is now used worldwide. These chal-

lenges highlight the limitations of printed books, as they can

quickly become outdated as guidance inevitably changes. E-

books or online materials can be more easily updated (although

there are associated risks in relation to digital exclusion).

Intervention Fidelity

Notional thresholds of 80% fidelity were largely achieved in

relation to different aspects of intervention fidelity

(particularly in relation to quality of delivery and participant

responsiveness). There were some discrepancies between

self-reported adherence and objective coding of videotaped

sessions by researchers. Subjective, desirability biases, can

influence the outcomes of self-report measures of fidelity

(Bywater et al., 2019) highlighting the importance of

incorporating independent measures of fidelity in trials.

Overall IY-I and IY-T were being delivered as intended and

the training and supervision model for E-SEE STEPS is

sufficient. However, “dry run” delivery practice for newly

trained group leaders is recommended to promote inter-

vention fidelity within a definitive trial.

Research Questions and Analyses for Definitive Trial

The E-SEE trial was originally designed to deliver four

primary analyses examining the evidence for the overall

effect of the intervention at FU3, and the effect of the

individual dose levels of the intervention (i.e., the IY book,

IY-I and IY-T). However, the evaluation of the component

level effects was always going to be compromised due to

the lack of randomization at each subsequent proportionate

stage. While a series of two further randomized stages

would have enabled us to evaluate the individual compo-

nents, it would have made the trial prohibitively large and

hence power to detect an overall effect of the intervention

was prioritized. We therefore, propose an alternative design

consisting of a single research question “Do the scores of

children in the IY arm, on average, stay below those scores

for children in SAU over the three follow-up measures?”

The benefit of asking a single research question is that

power is increased and there is no need for Bonferroni

adjustment. The disadvantage is that we are unable to

examine the potential effectiveness of each of the three

levels, and each of the four doses of intervention. Arguably

this approach is more appropriate, given that the intention

is to implement and scale E-SEE STEPS as a whole pro-

portionate universal intervention, rather than individual

components or programs.

Sample Size Calculations for Definitive Trial

We will use all the follow-up measurements in a single mixed

effects model repeated measures analysis informed by the

results generated by the secondary endpoints from the pilot.

Rather than simply expecting scores to be lower at FU3

adjusted for baseline, we now expect the average scores to be

lower at each follow-up in IY compared to SAU. We assume

that correlation with baseline and FU3 will be the same as

observed in the pilot for baseline and FU2 (0.26). As was

justified in the original design we set the clinically important

difference at FU3 to be 5 units of the ASQ:SE-2. We expect

this effect to be consistently seen over the three follow-up
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points (original analyses assumed 5.5 points difference at

FU2, so we are allowing for a slightly lower average effect

overall). The sample size for the full definitive trial is calcu-

lated bearing in mind we need to ensure that there are suffi-

cient numbers of eligible and willing to attend parents for the

IY-I and IY-T groups to be viable. Groups need to have at

least 5 parents attending. So our calculations are driven to

deliver an expected total of 48 parents who will attended the

IY-T sessions. We further assume that the IY-I and IY-T

groups may lead to treatment induced clustering of outcomes

and hence apply a design effect inflation factor to account for

this clustering in one arm. These two requirements lead to an

unbalanced allocation ratio. Assuming an average effect of

5 units below SAU, the SD at FU3 is 18 and a design effect of

1.25 for the IY arm with a two-sided 5% significance level

and 90% power we would require retention at FU3 of 441 in

SAU and 92 in IY. Allowing for the overall attrition of 12%

we would require 606 to be randomized with an allocation

ratio of 4.8:1 for the definitive trial.

Practical Implications of the Study for Clinical
Practice, Training or Policy

The study demonstrates that LA and HV services can work

together to deliver IY-I and IY-T in a proportionate uni-

versal model. When delivering parent programs services

should consider using both a parent and child screener to

ensure families get the support they need, and enhanced

engagement activities may be required in order to improve

the uptake of offer to IY. The findings imply that any trial of

an intervention to promote social and emotional develop-

ment of infants needs to pay careful attention to whether

intervention materials comply with BFI guidance as BFI

accredited services may be wary about delivering inter-

ventions which may threaten their accreditation status.

Limitations

The sample were not as depressed as population data sug-

gested, which led to lower eligibility numbers for the IY

groups. The E-SEE STEPS model is a proportionate uni-

versal approach and a representative sample is key to test the

model. We are exploring the issues of representative samples

within trials and generalizability (Gridley et al., submitted)

using this pilot data and data from a similar study (Leckey

et al., 2019). Low take up of IY-I and IY-T is a limitation

that needs to be address in a future definitive trial.

Conclusion

Progression to a definitive trial was acceptable with the

design amends outlined above, and with a recalculated

sample size. The published main trial protocol (Bywater

et al., 2018) was informed by the results and lessons learned

during the pilot.

Trial registration number

ISRCTN11079129.

Data and/or Code Availability

Requests for participant-level quantitative data and

statistical codes to be made to the corresponding author

and each request to be considered by members of the

original TMG, including the chief investigator and members

of Sheffield CTRU. Data sharing principles as described by

Tudur et al. (2015) will be applied. The data will not contain

direct identifiers, we will minimize indirect identifiers and

remove free text data to reduce the risk of identification.
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