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Abstract
The findings from evaluations of parenting programmes can help inform policy and practice decisions, including how best to allocate scarce resources designed to support families. However, studies often fail to consider the extent to which the findings can be generalised to other settings or populations. One, yet unexplored solution, is to compare study findings and large-scale datasets including publicly available population data. The aims of this study were to assess the feasibility of assessing sample representativeness using publicly available data and to identify the challenges involved in considering the generalisability of study findings. Sociodemographic data from two community-based evaluations of parenting programmes conducted in England and Ireland between 2015-2018 were used in the study (N =395 parent-infant dyads). The results indicated some differences between the trial samples and the wider population. However, it is difficult to reach definitive conclusions about these findings due to the limitations associated with using the comparative datasets. Our study revealed three key challenges, including: (1) how best to define and conceptualise representativeness; (2) the availability of comparative datasets; and (3) the quality of the available data. Our study suggests that there is a need for up-to-date, good quality comparative datasets to allow for the assessment of representativeness. Further work is required to identify parameters for making claims about representativeness, specifically regarding the acceptable level of difference between the target population and the study sample. This is the first study to explore the feasibility of using publicly available population data in two jurisdictions, for the purpose of making judgements about the representativeness of the findings from parent programmes. It is hoped that our results will encourage further investigation around the reporting of trial external validity to enable effective decision making at policy and practice level. 
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What is known about this topic? 
· Findings from evaluations of interventions are often used to inform policy-based decisions. 
· Sample representativeness guides decisions regarding how well findings will translate to other, or wider populations from which the sample has been drawn.
· The reporting of sample representativeness has seen a decline since reporting guidelines have been introduced.

What this paper adds?
· This article is the first to use population level publicly available data to assess sample representativeness for community-based parenting programme evaluations in two countries.
· Three key challenges or ‘lessons’ associated with accessing and using appropriate population level data are identified.
· Four key recommendations have been made to help researchers, policy makers and practitioners in overcoming these challenges into the future.


Introduction
Decision makers in the field of early intervention and prevention increasingly work with tight financial budgets and therefore have a growing need for evidence which can inform the development of best practice in early child and family service provision. Evaluations of parenting programmes, particularly evidence from randomised controlled trials (RCTs) and quasi-experimental studies, are crucial in determining ‘what works’ (Kennedy-Martin, Curtis, Faries, Robinson & Johnston, 2015). The results from such trials are normally collated and translated into guidelines or recommendations for evidence-based standards (Atkins et al., 2004; Travers et al., 2007). Arguably however, these can only be used to inform effective decision making if the evaluations are well designed, and the participants are representative of the populations for whom the programmes were originally designed (Travers et al., 2007). A small body of research suggests that group-based early parenting programmes may be universally beneficial when implemented as a preventative measure (e.g. Feinberg et al., 2010; Lindsay & Totsika, 2017). However, systematic reviews have recently highlighted mixed effects of parenting interventions on child outcomes and parent-child relationships when implemented in the earliest years (Hurt et al., 2018). High-quality trials of parenting programmes implemented in the earliest years of life (birth to three years) with universal/targeted elements are important, in that their findings are likely to be used to guide public health policy and, therefore, careful interpretation of their context is needed. External validity encompasses a broad range of factors including population, setting, and intervention implementation. Guidelines are available to ensure transparency in the reporting of trials and to allow for the independent assessment of external validity (i.e. CONSORT; Schulz, Altman & Moher, 2010; TIDieR; Hoffmann et al., 2014). Despite this, it is suggested that there has been little improvement in the reporting of external validity (Candy, Vickerstaff, Jones & King, 2018). Stuart, Ackerman, and Westreich (2018) suggest that publicly available population data should be used to establish sample representativeness. However, this has received little attention in the literature, specifically in the field of early-years’ service provision. The purpose of the current paper is therefore to focus on how one element of external validity, sample representativeness, can be assessed and measured as part of trial reporting.  
External Validity
Well conducted trials/evaluations with high internal validity enable researchers to confidently make conclusions regarding intervention effectiveness. However, it is also vital for researchers, practitioners and policy makers to understand the real-world contexts in which a given intervention will work. External validity refers to how well the results of a trial/study represent the larger population from which the sample was drawn, or can be generalised to different populations (Eldridge, Ashby, Bennett, Wakelin & Feder, 2008; Leviton, 2017; Murad, Katabi, Benkhadra & Montori, 2018). Subsequently, trials that report high levels of external validity can confidently state that the results would be similar in other contexts with a range of populations (Rothwell, 2006; Tomlinson, Ward & Marlow, 2015). Thus, evidence of both internal and external validity is necessary to ascertain whether an intervention is effective and can work (or will not work) when implemented in alternative community and practice situations. 
Eldridge and colleagues (2008) recommend researchers to view external validity as the combination of four processes which describe the extent to which: 1) a trial is able to target all individuals who would be eligible for the intervention or, the representativeness of the sample to the population from which it was drawn (‘Reach’); 2) the research settings are representative of the wider population of settings (‘Adoption’); 3) the intervention is implemented as intended in real-world settings (‘Implementation’); and, 4) the programme is sustained over time, even after trial completion (‘Maintenance’). When evaluating psychosocial interventions, such as parenting programmes, the processes of implementation and maintenance are typically assessed by means of an accompanying process evaluation. Establishing reach and adoption can be considered within the impact evaluation, and measurement and monitoring of these processes should be considered prior to the study commencing (Rothwell, 2006) or during the after-the-fact analysis of the trial data (Stuart, Bradshaw & Leaf, 2015).  
Several factors associated with the study design have been suggested to influence representativeness and generalisability. For example, methods of recruiting the research site and participants (i.e. via purposive or random selection), may positively or negatively impact the generalisability of findings to different settings (Olsen, Orr, Bell & Stuart, 2013), and the very nature of an RCT design may discourage participation, either because there is no guarantee of receiving the intervention, or there may be a perceived stigma associated with being offered an intervention (Stuart et al., 2015). Finally, differences between residents across specific geographical areas, and contrasting local health and social care systems, can also have implications for generalisability (Kennedy-Martin et al., 2015). Thus, there is a need for researchers to be thorough in their reporting of these facets of a study in order to facilitate effective decision-making with regards to potential roll-out of the intervention to other populations and contexts.
Reporting External Validity within Trials
Calls for greater transparency in this respect have led to the development of checklists for the general reporting of intervention complexity and delivery (e.g. TIDieR; Hoffmann et al., 2014) as well as standardised guidelines for RCTs (CONSORT; Schulz et al., 2010) and non-RCTs (TREND; Des Jarlais, Lyles & Crepaz, 2004). However, despite recent revisions in reporting guidelines, critics argue that they do not go far enough in terms of encompassing all aspects of external validity that are required for making informed decisions at a practice and policy level (Kennedy-Martin et al., 2015). For example, there is no clear guidance or stipulated parameters regarding how assessments of comparability to the wider population, or different populations, should be made.
The results from several systematic reviews have indicated that despite changes to reporting guidelines, many studies consistently fail to report on the basic elements of external validity. Eldridge et al. (2008) reported that only 53% of 34 cluster-RCTs in primary care included a discussion of sample generalisability. This was found to be more likely when the authors had also reported on the characteristics of those who were approached to participate in the study as opposed to those who were recruited and took part. This is important as often those included in the final analysis are not always the same as those who are initially recruited due to attrition. More recently, Candy et al. (2018) indicated that there has been no significant improvement since 2002, in the reporting of external validity in psychotherapeutic and educational RCTs, including early parenting programmes, and specific characteristics pertinent to understanding representativeness are now being under-reported far more often than before guideline revisions in 2008. Subsequently, there are calls for researchers to enhance their level of reporting, specifically in relation to providing a direct comparison where possible between recruited sample characteristics and the target population. 
It is important to define the ‘target population’ with whom the findings should be compared and generalised, in order to establish sample representativeness, Furthermore, there should be access to national data on that population (Stuart et al., 2015) and suggestions for achieving this have been made by several research teams. Drawing on previous work (Rothwell, 2006), Tomlinson et al. (2015) suggest that the sociodemographic characteristics of those enrolled in a study are the primary factors influencing generalisability, and that comparisons between those who were approached to take part but who did not consent to do so, versus those recruited into the study, should be the gold standard method of drawing conclusions regarding representativeness. Unfortunately, this solution presents a rather circular problem, as it is not always possible nor ethical to obtain such data from those individuals who do not wish to take part in the trial. Another suggestion comes from Millard et al. (2014) who proposed retrospective data collection using a community survey. The challenge here is that the time lapse between the original trial and the retrospective data collection period can be affected by shifting demographic patterns which could then render the assessment of external validity obsolete. Where previous evaluations of an intervention exist, comparisons between datasets can be made in the form of pooled studies. However, when this is not possible, researchers may be faced with the prospect of using publicly available data collected from similar cohorts or national large-scale surveys. This alternative method of assessing sample representativeness has recently been recommended by Najafzadeh and Schneeweiss (2017) and Stuart et al. (2018), although the limitations of this approach are not clear. 
Current Study
The aim of the current study was to explore the utility of publicly available population data when trying to establish one of four elements of external validity, the representativeness of samples, when recruited to community-based evaluations of universal parenting programmes, undertaken in two different jurisdictions. Specifically, we were interested in identifying the key challenges for researchers when using publicly available data to assess sample representativeness. 
Methods
Data Sources
Sociodemographic data were drawn from two independent trials of community-based early parenting programmes conducted in two countries with different healthcare systems (Bywater et al., 2018; Hickey et al., 2016; 2019). These data were compared to publicly available Government and Local Authority data to represent a probability sample of national and local parents of young infants living within the settings targeted for the intervention. 
The trials
1. The EvaluatioN of wRaparound in Ireland for CHildren and families - Parent and INfant (ENRICH-PIN) study (e.g. Hickey et al., 2016; 2019) was designed as a quasi-experimental evaluation of a newly developed, collaborative, multi-component, wraparound-inspired, community-based universal initiative implemented in Ireland (since 2014) by Public Health Nurses (PHNs) in partnership with community-based service providers. The PIN initiative includes a range of developmentally appropriate parent and infant support programmes which are delivered to mothers of young children in a group-based format, over a period of time, from birth to two years. The trial was conducted in two separate sites in the Eastern region of Ireland, both urban, which incorporate neighbourhoods characterised by significant levels of socioeconomic disadvantage. A total of 190 parent-infant dyads (96 intervention; 84 comparison) provided written informed consent to participate in the trial and completed the baseline assessments when the target child was under four months old. Details regarding inclusion/exclusion criteria, identification and recruitment methods are presented in Table 1. Ethical approval was granted by the host institution’s Social Research Ethics Committee and by the Health Service Executive (HSE) North East Area Research Ethics Committee.
(Table 1)
2. The Enhancing Social-Emotional wellbeing in the Early years trial (E-SEE) comprised an external pilot (Bywater et al., submitted) and a definitive RCT evaluation (Bywater et al., 2018) of the Incredible Years Infant and Toddler programmes (Webster-Stratton, 2010)  delivered in a proportionate universalism approach, i.e. testing E-SEE steps (not each IY programme independently). This study utilises the pilot data pertaining to the external pilot. Intervention delivery was conducted by Health Visitors and Family Support Workers in community settings as part of a universal proportionate model of need (Marmot, 2010). The pilot was conducted in two sites - one in the North and one in the South of England. Sites were initially selected due to their high levels of socioeconomic disadvantage, adequate number of live births per month, and matched or above average levels of postnatal depression in comparison to the UK norm. A total of 205 parent-infant dyads were formally recruited to the study. Apart from one father, all participating dyads included mothers and babies under two months old. Ethical approval was granted by the North West Wales NHS ethics committee (15/WA/0178) and the host institution’s Research Governance Committee. 
National and local level data 
Comparative national and local level population data in both jurisdictions were drawn from several sources. For the ENRICH-PIN trial, population data were retrieved from the Central Statistics Office (CSO; 2014; 2016a; 2016b) census data. For the E-SEE pilot, population data were retrieved from the Office for National Statistics (2011; 2016a; 2016b; 2016c) and the Public Health England Public Health Profile database (PHE, 2019). 
Data Identification
Initial steps in the process involved identifying data/variables that were common to both trials and that could be matched with national and local data sources. Based on the recommendation by Rothwell (2006) and Tomlinson and colleagues (2015), 10 sociodemographic variables typically used to assess representativeness were identified including, for example, parent age, ethnicity, marital status, lone parent household and income. The full list (plus definitions) is provided in Table 2. 
(Table 2)
We also sought to locate national and local level equivalent data for the comparison of maternal depression rates and severity. This was measured in both studies using the Primary Health Questionnaire - 9 (PHQ-9; Kroenke, Spitzer & Williams, 2001). The PHQ-9 is a brief, 9-item self-report scale which provides an overall indication of depression based on how the respondent has been feeling during the previous two weeks. Responses on each of the items are provided using a Likert scale ranging from 0 (not at all) to 3 (all of the time) and summed to generate a total score (minimum score = 1, maximum = 27) which provides an index of overall severity of depression. By convention, total scores ranging from 5 to 27 indicate mild to severe depression. For the E-SEE trial, the PHQ-9 was used to screen for different levels of intervention following the baseline assessment, and as an outcome measure to establish change over time. For the ENRICH-PIN trial, it was used only as an outcome measure. 
Analysis
Due to the composition of the comparative population datasets, data that related only to parents of young children was difficult to identify and extricate. Subsequently, overall population estimates were used for seven sociodemographic variables where subset data was unavailable, including: ethnicity, religious orientation, marital status (England only), household size, educational qualifications (England only), income; and depression scores. 
Where available, the frequencies, percentages, means and standard deviations for each of the included variables were extracted from national and local level data sets. Chi square tests with Yates correction were applied to categorical variables. Analysis could not be performed at the local authority level for the variable ‘first child’ within the England based E-SEE trial due to lack of publicly available data. We were also unable to perform analysis for one site in the E-SEE trial for both employment and education, due to the data violating statistical assumptions. Further, we were unable to perform comparisons between the religious orientation of the general population and the Irish ENRICH sample as this data was not collected at the trial level.
One sample t-tests were applied to variables with continuous data. Analysis could not be performed for income and depression rates for either trial due to difficulties accessing population level standard deviations. Similarly, incomplete data at the population level (national and site) also affected comparisons with E-SEE trial household size, and local authority level data comparisons for parent age.  Consequently, data are presented for all valid cases. 
Findings 
How Representative are the Trial Samples of the Target Population based on Eligibility Criteria?
It is recommended that researchers define their ‘target population’ and look to the specific sociodemographic characteristics of the sample to draw comparisons to the wider population from which they are drawn (Tomlinson et al., 2015). The ENRICH-PIN trial was intended to be universal, targeting all mothers with new-borns living predominantly in socially disadvantaged areas. Our analysis revealed that the trial comprised significantly more first-time mothers when compared to the general population, although this was not entirely unexpected given that these mothers may be more likely to take part in an intervention of this nature (Table 3). In contrast, the E-SEE pilot focused on recruiting all parents with new-born babies, but with a view to target those considered to be most in need according to depression scores on the PHQ-9 scores (falling within the ‘mild’ to ‘severe’ range). While this health indicator suggested that the E-SEE sample included a greater number of mothers with mild to severe depression when compared to the general population, we were unable to confirm this using statistical testing (Table 4). 
 (Tables 3 and 4)
How Representative are the Trial Samples to the General Population Along Other Characteristics?
Trial samples also need to represent the target population in terms of other variables which are predictive of treatment effects or the outcomes and which are likely to guide ‘on-the-ground’ implementation (Stuart et al., 2015). For this reason, we also explored other key characteristics. 
Participants recruited to the ENRICH-PIN trial were statistically more likely to be unemployed, report fewer educational qualifications, larger household sizes, and were less likely to be a lone parent when compared to the general population. Findings were mirrored in the Site 1 data whereby trial participants were also more likely to be unemployed and to have low educational attainment compared to the local population. Differences for Site 2 versus the general population were only observed for household size and unemployment status, where again the trial sample reported a larger number of household residents and were more likely to be unemployed (Table 3).
Participants recruited to the E-SEE trial represented a significantly younger population and constituted a lower proportion of the national population who identified as White British. Significant differences to population level data also emerged on several other variables. Specifically, the E-SEE sample were less likely to report a religious orientation, and those who did, were also less likely to report identifying as Christian. The E-SEE combined sample, and those recruited in Site 1 were also less likely to report having no educational qualifications. On the other hand, the sample represented a significantly higher proportion of the national and local population (for Site 1 only) who reported being in a lone parent household and unemployed. The participants recruited to Site 1 for the E-SEE trial also represented a greater proportion of the local population who identified as single.
Discussion
The current study sought to establish the feasibility of using publicly available data to assess the representativeness of samples recruited to two large effectiveness trials in England and Ireland. We compared our samples to the wider population using 10 basic sociodemographic characteristics as recommended by Rothwell (2006) and Tomlinson et al. (2015).  Our relatively crude analyses suggest some interesting differences/variations, although given the difficulties associated with isolating subgroups within the population data, we are unable to draw any conclusions about what these results may mean for the trials themselves. The barriers that we encountered as part of this process are not unique (Stuart et al., 2015). Subsequently, we have identified and discuss three key challenges associated with this approach and make recommendations for the conduct of future research in this area, as well as for the collection and publication of data sets against which analyses of representativeness can be conducted. 
1. Conceptualising the Target Population and Representativeness
Despite previous calls, little guidance currently exists regarding what level of ‘difference’ between the trial sample and the target population may be considered acceptable to establish whether a sample is representative (Rothwell, 2006). Moreover, there are no clear guidelines as to which characteristics should be used to define the target population (and their order of importance), and therefore, what kinds of comparisons should be made vis-à-vis local and nationally available data. Subsequently, we recommend that future work needs to consider the key characteristics that should be compared as a matter of course for different interventions or study designs. Further efforts should also focus on defining the statistical parameters for establishing whether the difference between the trial sample and the target population is acceptable.
2. Availability of Comparative Data
According to Stuart et al (2015), establishing the secondary data source(s) on which to make comparisons, is key to making claims and judgements about representativeness. We explored various data sources and several issues were identified, namely the availability of a) up-to-date data; b) matching time points; and, c) the inclusion of matching variables of interest. 
Whilst there are a number  of good quality cohort data sets available to researchers in England and Ireland (e.g. Growing up in Ireland [Nixon, Swords & Murray, 2013] and the British Cohort Study [Elliott and Shepherd, 2006]), many of these are now considered out of date and thus not appropriate for describing the representativeness of emerging trial samples. Given that local populations are often subject to shifting demographics, it was not deemed appropriate to use these cohort studies as comparative sources. 
When drawing conclusions about representativeness, it is important to ensure that the data being compared are matched, specifically in relation to the time in an individual's life history when they were collected. This is of importance when comparing data for periods of infancy, childhood and adolescence as these life stages are characterised by critical periods of neurological and biological development (Bundy et al., 2018), and mismatched ages may also reflect mismatched life stage and capability. Finding a recent comparative data set that included similar time points to both trials, proved problematic. For example, the first sweep of cohort data within the Millennium Cohort Study (Connelly and Platt, 2014) occurred when the children were 9-months old. Given that both of our trials recruited parents when their child was under four months old, it was not considered appropriate to use this data source as a means of comparison. 
Similarly, it was difficult to source publicly available data sets that included the same variables reported in both trials; namely, maternal depression, income, and first-time mothers. There are two possible reasons for this. Firstly, such data may not be publicly available at a local level and therefore population estimates cannot be completed. This was most evident when trying to source data from Ireland. Secondly, where data are available, there is either very little consistency in the specific measure used for this purpose, or it is not clear how these data have been collected. For example, local level data from England available from the PHE website (2019) fail to indicate which measure of depression has been used to collect prevalence rates. Given that there is evidence to suggest that some measures of depression are more sensitive and reliable than others, there is potential for the choice of measure to impact on reported prevalence rates and, in turn, representativeness (Blower et al., 2019). 
Based on these challenges, we have identified two recommendations that should be followed up in the future by trialists and researchers. 
1. There should be greater access to, and availability of, similar trial data to enable such comparisons by means of, for example, the archiving or pooling of anonymised datasets. However, we are aware that there are currently several cohort trials ongoing across the UK which should, in due course, help in this regard (UK Data Service; https://ukdataservice.ac.uk/).
2. Greater efforts are needed to establish an appropriate battery of measures that can be applied across studies and within practice-based settings (Blower et al., 2019). Such efforts would therefore encourage trials to gather data for which there are known national comparative data, rather than collecting data and then trying to find suitable comparative data in which to compare. 
3. The Quality of Comparative Data 
Stuart et al. (2015) highlighted the need for population level datasets to be of sufficiently high-quality to enable researchers to characterise potential target populations. Exploration of the secondary data sources for the purposes of this study revealed several issues associated with the quality of publicly available population data, and specifically how the data had been compiled and presented. This had implications for identifying our own subgroups, but also for how the trial data had to be grouped in order to draw comparisons. 
One of the main challenges is that most of the sociodemographic data available in the public domain represents information pertaining to both men and women and not necessarily just parents with children. In addition, it was not always possible to filter this information by age or other sociodemographic characteristics that defined our population of interest. Subsequently, it was difficult to identify a subset of mothers within most of the population data variables, the quality of the existing data was poor, and we were unable to make valid like-with-like comparisons. 
There was also a need to transform some of the trial data to improve comparability with the national and local population datasets. For example, the variables of ethnicity, religion, lone parent household, and median weekly income all needed some form of manipulation and transformation at the trial level so that they were identical in composition to the population data. Information relating to how the population data had been grouped or compiled, was often limited or difficult to source, thereby leading to a significant investment of time and effort with little reward. Collectively, our work suggests that researchers should not underestimate the task of assessing representativeness even when considering basic sociodemographic variables. Based on these observations, we recommend that trialists, researchers and curators of public databases should:
3. Provide explicit information relating to the composition and categorisation of population level data. 
4. Modify the quality of publicly available data systems so that they may be used for multiple purposes. This should include the ability to filter the data to better identify target populations, and the inclusion of some key variables which might be useful for researchers in this area (e.g.  maternal depression); and
5. Invest into the development of a high-quality health visiting/midwife/Public Health Nurse service dataset of new families which, unlike most study/cohort datasets, are not limited by selection bias. While it could be argued that routine data could be accessed i.e. NHS digital, the cost and process required to access this data is not justifiable for the purposes of exploring representativeness.
Strengths and Limitations
This is the first study to assess one element of external validity, sample representativeness, using national and local level population data in conjunction with data from two trials in two different jurisdictions. Recent research indicates that external validity is being under-reported (Candy et al., 2018) and current recommendations encourage the use of publicly available data to establish sample representativeness (Stuart et al., 2018). The findings from the present study are therefore timely and provide important evidence to suggest that the current infrastructure to support such assessments needs improvement before researchers can confidently use these datasets. Our findings should stimulate further discussion with regards to how representativeness should be defined and measured. Moreover, the findings should provide the impetus for policy makers and researchers to work collaboratively to establish what improvements are needed to enhance the quality and availability of population level data. 

A key limitation of this study is that the estimates regarding representativeness are affected by the quality of comparative data and should, therefore, be interpreted with caution. This is mostly due to the way these data are collected and presented. Specifically, we were unable to filter the national, publicly available datasets to identify our ‘target population’ i.e. mothers of young infants, across all variables. Subsequently, we cannot be confident about the extent to which the trial samples are comparable to the wider population of mothers of young infants locally and nationally who did not take part in the respective studies. This highlights the importance of comprehensive and high-quality data gathering systems as a driver of innovation within health care delivery, including – but not limited to – child and family service settings (Fixsen, Blasé, Naoom & Wallace, 2009). Thus, greater attention is needed at the policy level to ensure the systematic collection of high-quality data on service users. This would ensure more effective identification of needs and service requirements, whilst also providing a stronger evidence base for service innovations. 
Implications and Conclusions 
Representativeness is only one of four elements that need to be considered when assessing external validity, but it is important in allowing us to make a judgement as to whether an  intervention is likely to be effective in the wider population from which it is drawn, or from  populations elsewhere. This, coupled with other aspects of external validity (e.g. aspects of implementation), is an important consideration for intervention roll-out and/or making decisions to proceed with a larger, more definitive trial, as was the case with E-SEE.  
Our study has shown that using publicly available population data to ascertain sample representativeness can be problematic. While we believe there is too much error built into our findings to confidently reach conclusions about the representativeness of our samples, we have been able to tease out key learning points for the challenges we faced relevant to researchers, practitioners and policy makers. These include a need for: (1) increased or improved availability of up-to-date comparative data, both at local and national levels; (2) consistency in the application of measures used to collected data; (3) clearer guidance on how to assess representativeness; and (4 and 5) increased or improved level, and quality, of publicly available data. Whilst all of these should  be considered carefully in the context of  ethical considerations (e.g. the need to ensure confidentiality and anonymity), they are crucial in improving access to, and the availability of, appropriate data, to allow researchers and policy makers to make informed decisions regarding population health interventions.
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Table 1.
Summary of the ENRICH-PIN and E-SEE trial identification and recruitment methods
	
	ENRICH-PIN
	E-SEE Pilot

	Inclusion/Exclusion Criteria
	· Living within or near the area that the PIN initiative was being conducted
· Infant aged 6 to 14 weeks 
· Parents aged 16+ years 
· Have a good knowledge of English 
· Be willing to take part in the research
	· Living within the specified site 
· Child aged 8-weeks old or under at identification 
· The child had no diagnosable disorder or developmental disability 
· The parent was not enrolled on a group-based parenting programme at the point of recruitment into the study
· Be willing to take part in the research

	Identification Methods
	Public health nurses and/or community-based service providers 
	Health visitors and children's centre staff 
Parents were also able to self-refer 

	Formal Recruitment Methods
	Researchers taking written informed consent in the family home



[bookmark: _Hlk30661026]Table 2.
Definitions applied to the selected sociodemographic variables identified by Rothwell (2006) and Tomlinson et al. (2015) as important sample characteristics for assessing representativeness
	Variable
	Trial Definitions
	England Population Definition
	Ireland Population Definition

	Parent age 
	The age of mother at the time of the child’s birth

	Ethnicity 
	The ethnic group with which the parent identified

	The ethnic group with which the usual resident population identified as 
No subgroups available

	Religion 
	Whether or not the parent identifies as being religious, and if so, the name of the religion

	The religious group with which the usual resident population identified as 
No subgroups available

	The religious group with which the usual resident population identified as
For population level data the subgroups applied were female and age 15-60 years.
For local level data the subgroup applied was female. 

	Single marital status 
	The parent is not married or in a civil partnership

	The usual resident population of England is not married or in a civil partnership 
No subgroups available
	For population and local level data the subgroups applied were female and aged 15-60 years.

	Lone parent household 
	A household where only one of the biological parents live with the child

	A household in England that consists of either a father, mother or grandchild that lives with his or her child(ren)/grandchildren where the caregiver does not have a spouse, same-sex civil partner or partner in the household and the child(ren) do not have a spouse, same-sex civil partner or child in the household. 
The usual resident population is aged 16 to 74 and the dependent child is aged 0-15.

	A household in Ireland that consists of either a father, mother or grandchild that lives with his or her child(ren)/grandchildren where the caregiver does not have a spouse, same-sex civil partner or partner in the household and the child(ren) do not have a spouse, same-sex civil partner or child in the household. The dependent child is aged 0-15.

	First child 
	The number of mothers for whom the target child (the child enrolled on the trial) is their first
	Number of previous live-born children is 0 for mothers living in both England and Wales
	Number of previous live-born children is 0 

	Household size 
	The mean number of people living in the family household

	Unemployment rate 
	The percentage of the sample who described themselves as unemployed

	The usual resident of England is aged between 16 to 74 and is economically active: unemployed 
No subgroups available

	For population and local level data the usual resident is aged between 15+ and is economically active: unemployed 
No subgroups available

	No formal educational qualifications 
	The mother does not hold any formal educational qualifications, or left school prior to completing any formal educational exams
	The usual resident of England is aged 16 and over and holds no formal qualifications
	The usual resident of Ireland is female, aged 15 and has no formal education or only attended primary school

	Income 
	The median weekly income after tax deductions

	Mild to severe depression
	PHQ-9 scores ≥5
	Depression and anxiety prevalence (GP patient survey) aged 18+
	Not available 





[bookmark: _Hlk32497669]Table 3.
Comparisons between Ireland population, local authority level data, and the ENRICH-PIN sample characteristics. Figures are reported in frequencies and means.
	
	Population Data
	ENRICH-PIN
Combined 
	c2/t
	Site 1 
LA Data
(S.Dublin)
	Site 1 ENRICH-PIN 
	c2/t
	Site 2
 LA Data
(Louth)
	Site 2 
ENRICH-PIN  
	c2/t

	[bookmark: RANGE!A4]Number of live births over recruitment period†
	16,865.50
	-
	-
	232*
	-
	-
	67*
	-
	-

	N recruited to study

	-
	190
	-
	-
	145
	-
	-
	45
	-

	Parent age in years M‡

	[bookmark: RANGE!B6]32.3
	31.6
	1.83
	31.7
	32
	0.59
	31.7
	30.3
	1.77

	Dominant Ethnicity: White Irish nationality (%)§


	3,885,213
(83)
	154
(81)
	
0.31
	217,170
(79)
	113
(78)
	
0.008
	106,825
(84)
	41
(91)
	
1.83

	Identifies as religious (%)§
	1,317,981
(89)
	-
	-
	129,954
(91)
	-
	-
	61,007
(93)
	-
	-

	Dominant religion: Catholic (%)§

	1,134,331
(76.6)
	-
	-
	108,319
(76)
	-
	-
	54,198
(83)
	-
	-

	Marital status: Single (%)§

	696,269
(47)
	93
(49)
	0.202
	42,513
(49)
	68
(47)
	0.21
	18,015
(46)
	26
(58)
	2.4

	Lone parent household (%)§
	218,817
(25)
	42
(22)
	335.93**
	15,559
(28)
	31
(21)
	2.99
	6,786
(27)
	11
(24)
	0.07

	Index child is first child (%)‡
	29,210
(39) 
	106
(56)
	20.48**
	2,001
(40) 
	89
(61)
	26.78**
	721
(38)
	17
(37)
	0.009

	Average household size §
	2.7
	3.9
	14.2**
	3.21 
	3.8
	6.6**
	2.58 
	4
	8.6**

	Unemployed (%)§
	265,962
(7) 
	38
(20)
	46.23**
	214, 679
(14)
	25
(17)
	13.76*
	10,058
(17)
	13
(29)
	3.94*

	No educational qualifications (%)§
	182,599 
(10) 
	8
(4)
	5.64*
	20,772
(12)
	7
(5)
	6.896*
	12,150
(15)
	1
(2)
	0.56

	Median weekly income (€)§
	694.04

	-
	-
	-
	-
	-
	-
	-
	-

	Mild to severe depression on (%)§

	N/K
	53
(28)
	-
	N/K
	35
(24)
	-
	N/K
	18
(40)
	-


NOTE: N/K = not known/ LA = local authority; **p <.001; *p <.05
†Central Statistics Office annual figures for 2014, divided by 12 and multiplied by 3 to obtained estimated statistics for recruitment period
‡Central Statistics Office Census data (2014) 
§Central Statistics Office Census data (2016)


Table 4. 
Comparisons between England population, local authority level data and E-SEE pilot sample characteristics. Figures are reported in frequencies and means. 
	
	Population Data
	E-SEE 
Combined
	c2/t
	Site 1 
LA Data
	Site 1 
E-SEE 
	c2/t
	Site 2
 LA Data
	Site 2
E-SEE 
	c2/t

	Number of live births over recruitment period†

	165,789
	-
	-
	539
	-
	-
	559.5
	-
	-

	N recruited to study
	-

	204
	-
	-
	112
	-
	-
	92
	-

	Parent age in years M‡
	30.4
	29.4
	-2.59*
	N/K
	28.4
	-
	N/K
	30.7
	-

	Dominant Ethnicity: White(%)§
	45,134,686 (85)
	151
(74)
	20.46**
	98,144
(67)
	69
(62)
	1.01
	193,845
(92)
	82
(88)
	1.07

	Identifies as religious (%)§
	41,979,683 (79)
	135
(66)
	21.32**
	127,115 (86)
	85
(76)
	9.11*
	143,595
(68)
	50
(54)
	7.90*

	Dominant religion: Christian (%)§
	33,243,175 (63)
	90
(42)
	30.20**
	77,599
(53)
	43
(38)
	8.52*
	120,912
(57)
	47
(48)
	1.42

	Marital status: Single (%)§
	14,889,928 (35)
	83
(41)
	3.10
	37,958
(34)
	50
(45)
	5.68*
	64,780
(37)
	33
(36)
	0.02

	Lone parent household (%)§
	1,573,255
(7)
	24
(12)
	5.81*
	5,043
(9)
	19
(17)
	8.30*
	5,466
(6)
	5
(5)
	0.00

	First child (%)§
	278,494
(42)
	87
(42)
	0.00
	N/K
	33.9
	-
	N/K
	50.0
	-

	Average household size M¶
	2.4
	4.1
	-
	2.5
	4.4
	-
	2.3
	3.8
	-

	Unemployed (%)§
	1,702,847
(4)
	24
(12)
	24.56**
	5,575
(5)
	20
(18)
	32.18**
	4,791
(3)
	4
(4)
	-

	No educational qualifications (%)§

	9,656,810
(22)
	8
(4)
	25.03**
	32,485
(29)
	6
(6)
	16.27**
	36,769
(21)
	2
(2)
	-

	Median weekly income in £D

	539
	509±
	-
	355.4
	541
	-
	360.1
	483
	-

	Mild to severe depression %µ
	13.7
	34
	-
	331
(15)
	17
(1)
	-
	1322
(13)
	21
(23)
	-


NOTE: N/K = not known/ LA = local authority; **p <.001; *p <.05
†Office for National Statistics Birth Summary (2016), divided by 12 and multiplied by 3 to obtain estimated statistics for 3-month identification/recruitment period
‡Office for National Statistics Births by Usual Area of Residence (2016)
§Office for National Statistics 2011 Census: Key statistics for England and Wales (2011)
¶ Office for National Statistics Families and Households in the UK (2016) 
D Annual Survey of Hours and Earnings (2016) 
± N = 156 of total sample
µ Based on 2015/16 PHP data
