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Abstract

The literature on skill formation and human capdalelopment clearly demonstrates that
early investment in children is an equitable anficieht policy with large returns in
adulthood. Yet little is known about the mechargsnvolved in producing these long-term
effects. This paper presents early evidence onnttare of skill formation based on an
experimentally designed, five-year home visitinggyam in Ireland targeting disadvantaged
families - Preparing for Life (PFL). We examine thgact of investment between utero to 18
months of age on a range of parental and childooués. Using the methodology of Heckman
et al. (2010a), permutation testing methods anigadswn procedure are applied to account
for the small sample size and the increased likethof false discoveries when examining
multiple outcomes. The results show that the pmognapact is concentrated on parental
behaviors and the home environment, with little acipon child development at this early
stage. This indicates that home visiting programs be effective at offsetting deficits in
parenting skills within a relatively short timeframyet continued investment may be required
to observe direct effects on child development. [&/kbrrecting for attrition bias leads to
some changes in the precision of estimates, ovialesults are quite similar.
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1. Introduction

Investment in early childhood is increasingly retagd as a key policy mechanism for
ameliorating social disadvantage. Evidence fromféwe experimentally designed programs,
implemented in childhood but with long term follayp; suggests positive effects into
adulthood across multiple domains, including fevihavioral problems and criminal

convictions, lower dependency on welfare, and iasee employment (Olds et al., 1998;
Heckman et al., 2010b). Cunha and Heckman (20089ept a model of skill formation

demonstrating that early skills facilitate the aoalation of more advanced skills, and these
higher levels of skills, early in life, make furthmvestment throughout the lifecycle more
productive through a process of dynamic complemmgptaThese processes form the
theoretical basis of why early investment generaigh returns in adulthood, yet little is

known about the mechanisms involved in producimgéhong-term effects.

In this paper we present evidence on the naturskitifformation in the early years
based on an experimentally designed, home visitpiggram in Ireland targeting
disadvantaged families known as Preparing for (HEL). The program begins in utero and
continues until age 5 and thus has the potentiatftoence skill formation during a period
when brain development is at its most malleabldgdie 2000; Knudsen et al., 2006). Based
on a rich and extensive data set including botld@nd parental outcomes, we investigate the
early impact of the program on participating faesli This allows us to determine whether
treatment effects from targeted intervention proggananifest early in the lifecycle, and to

identify the mechanisms involved in generating piriscess.

Using the methodology of Romano and Wolf (2005) Biedkman et al. (2010a), we
apply permutation testing and a stepdown procettueecount for the small sample size and

the increased likelihood of false discoveries wheamining multiple outcomes. This is



important as adopting a naive evaluation stratedych examines each outcome individually,
and calculates the proportion of outcomes for whaidignificant difference is found) would
result in a higher number of significant treatmefiects than a more conservative approach

that accounts for the testing of multiple hypotlsesienultaneously.

Specifically, when we adopt a naive approach wd fnsignificant effect for 25
percent of outcomes (6/24) at six months, 7 peroénutcomes (1/14) at 12 months, and 16
percent of outcomes (5/30) at 18 months. While ttosld be interpreted as an overall
positive program effect, when a more rigorous metiw applied, where thp-values are
adjusted to account for the increased likelihoocadfype | error in a multiple hypotheses
setting, we find significantly fewer program effecfThe results using this more rigorous
approach indicate that the program effects areaurated on parenting outcomes, while the
joint null hypothesis of no effect on child devehognt outcomes fails to be rejected at six, 12

and 18 months.

The paper is structured as follows. Section 2engsithe early years findings from
studies of other home visiting programs on childved@oment and parenting. Section 3
describes the PFL program and experimental desigriuding a description of the
recruitment and randomization procedure and tha daéd in our analysis. We present the
econometric framework in Section 4. The results giovided in Section 5 and Section 6

concludes.

2. Comparison with Existing Home Visiting Programs

Family-focused approaches to early interventionehld@come increasingly popular due to a
strong belief that parental outcomes serve a madiable in child development (Brooks-
Gunn et al. 2000). We document the evidence onnipact of a range of home visiting

programs on child development and parenting outsome able Al in Appendix A. The



primary source of information for this review waket Home Visiting Evidence of
Effectiveness websiten{t p: / / homvee. acf. hhs. gov, U.S. Department of Health and
Human Services, 2009) We limited our assessment to programs that hamducted follow-
up assessments before and up to 18 months of ajjé.programs focus on similar
mechanisms that promote child success: educatirenisaabout child development and child
health, encouraging a healthy lifestyle, affirmmaternal perceptions of self-efficacy in the
parenting role, and encouraging positive parengiractices. We also limited our scope to
results from studies that were rated as either HH{gandom assignment studies with low
attrition of sample members and no reassignmensaoiple members after the original
random assignment; and single case and regressioontinuity designs that meet the What
Works Clearinghouse (WWC) design standards) or ‘8fate’ (random assignment studies
that due to flaws in the study design or analysig.(high sample attrition) do not meet the
criteria for the high rating; matched comparisoougr designs; and single case and regression
discontinuity designs that meet WWC design starglavilh reservations). In addition, we
conducted an extensive literature search accorinte criteria outlined by HomVee and

added any additional relevant studies.

Overall, there is little evidence among previousdss of a treatment effect on child
development outcomes as early as 18 months. Théisder parenting outcomes are more
mixed. Many studies find a positive effect of homsiting programs on the quality of the
home environment up to 18 months (Culp et al. (20@4h the Community-based Family
Resource Service Programs; Wagner et al. (1996) Rdrents as Teachers, Black et al.

(1994) with a home intervention for drug abusingtimecs, Mackenzie et al. (2004) with

! This site was launched by the U.S. Department edlth and Human Services to conduct a thorough and
transparent review of the home visiting researtbrdiure and provide an assessment of the evidefice
effectiveness for home visiting program models taagjet families with pregnant women and childreont
birth to age five. Trained reviewers evaluated cangded controlled trials and quasi-experimentalgies for
each model and authors were given the opportumitggpond to missing information.



Starting Well; and Larson (1980) with Pre/Post-Nat@me Visiting). However, other
studies find no effect of home visiting on the dgyabf the home environment (Mitchell-
Herzfeld et al. (2005) and Duggan, McFarlane e{2005) with Healthy Families America;

Shute and Judge (2005) with Starting Well; and GQsueg al. (2004) with Healthy Steps).

None of these studies have been evaluated usingodeethat address sample size
limitations. Some studies have the advantage afefasamples (Olds et al. (2002) and
Kitzman et al. (1997) with NFP; Lee et al. (2009thaHealth Families America), while
others acknowledge the issue of small samples getad adapt their statistical approach
(Jungmann et al. (2009) with Pro Kind and LeCrog &nysik (2011) with Healthy Families
America). The problems associated with hypothesstirtg of multiple outcomes are largely
ignored in this literature with the exception ofGrey and Krysik (2011) who reduce the
number of outcome variables, and Culp et al. (20@4¢re multivariate analysis of variance
(MANOVA) methods are used for two outcome clustdiisis study, which addresses these

methodological issues, will thus enhance the hoisiéing literature.

3. Preparing for Life — Program Design and Impact [ata

3.1 Description of the Intervention

PFL is a five-year program that was developed tidregb the problems of socioeconomic
disadvantage in a multi-generation, suburban conitmetassified by welfare authorities as
disadvantaged and consisting mainly of low-densaigyfare provided (or social) housing in

Dublin, Ireland® The program was initiated and developed by conitpuepresentatives and

local health and education service providers torgwe the documented low levels of school

2 Census data from 2006, before the recent Irisha@oancrisis, show that 62 percent of residentsdiwesocial
housing (the national average was 9 percent), tieenployment rate was three times the Irish natianatage
at 12 percent, and just five percent of resideatsfeceived postsecondary education while the mat@average
was 29 percent. (Census 2006).



readiness in the catchment afe@he intervention begins during pregnancy and edgltinue

until the child starts school at age 4/5. The paogmwas available to all pregnant women
residing in the community and participation waswary. The program is being evaluated
using a randomized control trial (RCT) design inickhall families who consented to take
part are randomly assigned to either a low levelretment or a high level of treatment.

Figure 1 describes the structure of the program.

Figure 1 Program Evaluation Structure — Preparimyg Life

PFL Participants

N =233
R
Low Dosage High Dosage
1. Developmental materials 1. Developmental materials
worth €100 annually worth €100 annually
2. Public health information 2. Public health information
3. Facilitated access to 3. Facilitated access to
enhanced preschool enhanced preschool
4. Access to support worker 4. Access to support worker
5. Weekly home visits from
trained mentor
6. Triple P group parent
training
N=118 N=115

All participating families are provided with deepimental toys for each year they are

in the program, facilitated access to preschoolhm year before starting school, and are

3 Doyle and McNamara (2011) find that children frame tatchment community were rated below the applied
norm (Canadian) at school entry by teachers aabése domains on the Short Early Developmentrmsient
(S-EDI; Janus, Duku, & Stat, 2005). These domagtate to children’physical health and wellbeingocial
competenceemotional maturitylanguage and cognitive developmesdmmunication and general knowledge
Table B1 in Appendix B presents the results frorm amalysis.
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encouraged to attend public health workshops oesstcontrol and healthy eating. The
participants in the low treatment group also haseesas to an information officer (to provide,
for example, details about public “services as lisnahe area, such as housing services and
childcare services), yet they may not receive anfprination on parenting or child
development. Participants in the high treatmentgrreceive the additional provision of a
home visiting service for five years, whereby asigrseed mentor visits the home up to once a
week for between 30 minutes and two hours for tiratibn of the program. The PFL manual
originally prescribed weekly visits, yet the maijprof families received fortnightly visits
while some only participated in monthly visits (Dey2013). Thus, PFL is an intention-to-
treat program as the actual dosage received by maticipant may be less than prescribed.
The home visits start in the prenatal period, asmsas the participant joins the program, and

finish when the children enter school at age 4/5.

The home visiting mentors, from various professidizckgrounds, act as advisors to
the participating families. They have been traitegupport and educate parents about child
development through structured home visits using ‘Sheets” - colorful handouts succinctly
presenting best-practice information relating talccldevelopment which are given to the
participant and serve as an on-going parentingiresb High treatment families also receive
group parent training using the Triple P Positiverddting programme (Sanders, Markie-
Dadds, and Turner, 2003) which begins when the ¢l is two years of age. As this paper
examines child outcomes up to 18 months of age,coanparison of the high and low

treatment groups will focus solely on the impacttlod home visiting component. A full

4 The Tip Sheets were designed at a reading levell® year-old to make them as accessible as pessibéy
are delivered to participants depending on theildshdevelopmental stage and their family's needisis
required that all participants must have receivesl full set of Tip Sheets by the end of the programo
examples of the Tip Sheets are presented in Appdtli



description of the PFL curriculum is available ipgendix B2 and Doyle (2013) discusses

the PFL program and evaluation design in greateilde

3.2 PFL Recruitment & Randomization

Recruitment into the PFL program took place betw2@®8 and 2010. All pregnant women
residing in the PFL study area were eligible totipgrate regardless of income or family
background. Eligible candidates were identifiedngsihospital records and community
referral. After voluntarily consenting to take piarthe program, participants were assigned to
their level of treatment using an unconditionaldamization proceduréEach participant
had an equal chance of being allocated to the biglow treatment group. A total of 233
pregnant women consented to participate. This septs a recruitment rate of 52 percent
based on public health nurse records on the nuofldee births in the community during the
recruitment window. Twenty-two percent of potehfparticipants in the area were not
identified for recruitment and 26 percent indicatiedt they did not want to participate in the

program®

To test the validity of the randomization proceduie baseline survey was

administered to 205 (low = 101; high =104) partits post-randomization, yet before

® PFL participants were randomised after informed consea obtained. To ensure randomisation was not
compromised an unconditional probability computedizrandomisation procedure was used whereby the
participant pressed a key on a computer which nahg@llocated her treatment group assignment. Once
assignment was completed, an automatic email wasrgieed which included the participant’s unique 1D
number and assignment condition. This email waeraatically sent to th®FL programme manager and the
evaluation manager. This ensures the recruitembaidfluence on the treatment assignment giverethegence
that the experimental design in some of the mdhtential early childhood interventions from the &ich as
the Perry Preschool Program) were compromised (iHaoket al., 2010). If there were any attempte#assign
participants from one group to another group, biyesi directly changing the database or repeatirg th
randomisation procedure, a second email would aaticaily highlight this intentional subversion.

® Socio-demographic data for these eligible nonigigents are not currently available. However, dathection

on this group is on-going. Specifically, we are @acting direct cognitive assessments with all nartipipating
children when they are 4 years old. In additiontip@ant parents are asked to complete a quesiomon their
socio-demographics when they were pregnant with nbe-participating child and when their current
demographics. This will allow us to determine wieetthe non-participants differ with respect to theacio-
demographics compared to the PFL participants,esddrg the selection issue.
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treatment begah.Table 1 provides a summary of the measures thet tested. One hundred
and sixteen variables were analyzed using pernouta¢isting (described in detail in Section
4.2) and no significant differences were found leetmwthe high treatment and low treatment
groups for 107 (92 percent) of the measures, itidgathe randomization process was
successful. Full descriptive tables including b# measures included in the baseline analysis
are available in Appendix C and a more detailecudision of the baseline analysis is

available in Doyle (2013).

Table 1: Proportion of Measures Not Significantlifférent at Baseline

Category PFL Low — PFL High
Parental Demographics & SES Indicators 35/36
Maternal Well-being & Personality 16/19
Maternal Health & Pregnancy 28/29
Thoughts About Parenting 11/14
Social Support 17/18
ot To7its

The evaluation collects data at eight points duprnegram implementation: baseline,
six months, 12 months, 18 months, 24 months, 36timsp8 months, and school entry.
Trained interviewers, who are blinded to the tresathtondition, collect data through face-to-
face interviews conducted primarily in the partaips home using computer-assisted
personal interviewing. This paper uses data froenkiaseline, six month, 12 month, and 18

month assessments.

" Note that 19 participants (low=13; high=6) droppmed before the program began, two participants £ldw
high=1) miscarried before completing the baseliterview, and seven (low = 3; high = 4) missedhhseline
interview. An analysis of a subset (N=12) of thesely program exits suggests they did not differage,
education, employment, financial status and supfpom family and friends, however the sample is somll to
make any formal inference on this group.



3.3  Stylized Facts and Participant Profiles

3.3.1 Description of Participants

Table 2 provides baseline descriptive statistigstii@ estimation sample available at each
outcome wavé.The participating mothers were 26 years old onraye and 21 weeks

pregnant when they joined the program. Approxinyat€l percent were employed, over 80
percent had a partner, and almost half were fins¢ tmothers. A high proportion indicated

that they had a mental health condition (approxaiya26 percent). With respect to substance
use, one half of participants smoked during pregpajust over a quarter drank alcohol at
some stage during pregnancy, and just 1 percergspbndents indicated that they had used

an illegal drug during pregnancy.

The participants have a low level of formal edumatcompared to the national
average. Approximately 30 percent indicate thairtheghest level of education was the
Junior Certificate (an Irish statewide examinatidmich is completed at 15 to 16 years of age
following approximately three years of secondaryglih school) or lower, which is
effectively minimum compulsory schooling). This coanes with an age-cohort completion
rate of high school for comparable females of 7r&tg@t. Thus, the dropout rates from high
school are almost three times the national averagsing a more refined measure of
cognitive capacities, the average level of cogaiti@sources was approximately 82 using the
Wechsler Abbreviated Scale of Intelligen®®ASI, Wechsler, 1999), which is below the
lower bound on the expected population averageerdogthis measure of between 85 and

115.

A number of other important psychometric measunes raported at baseline. A

measure of the parent’s ability to interact andrfattachment with others was measured

8 Note that although the sample size for the hightinent group is 82 at both six months and 12 monkies
composition of the sample is not identical at eaaimt as individuals who missed a survey at ona dallection
point could reengage at later waves.

10



using theVulnerable Attachment Style QuestionngivéASQ); Bifulco et al., 2003). A score
above 15 indicates vulnerability for depressiverdisrs and our sample mean was above this
threshold (~18). Approaches to parenting priorh® intervention were measured using the
Adult Adolescent Parenting Inventory(RAPI-2; Bavolek and Keene, 1999) which indicates
a parent's tendency towards abuse and neglectm&aea score in the PFL cohort (~5) falls
within the 'normal’ range for this scale indicatanghoderate to small risk of abusive behavior.
The Pearlin Self-Efficacyscale (Pearlin and Schooler, 1978) ranges frora teifour with
higher scores indicating the respondent had a gdrofeeling of control over her life. The
mean score for the PFL sample (~2.9) was belowatlerage score of 3.14 found for a
representative American sample (The Panel Studpafme Dynamics, 2010). Normative
scores are not available for the final two psychimimescales but allow us to compare the
underlying characteristics of the low and high timent groups. Th&®osenbergneasure is
used to compare levels of self-esteem among theipants - scores range from 1 to 18 with
higher scores indicating higher levels of self-este TheKnowledge of Infant Development
(KIDI; MacPhee, 1981) shows the percentage of comesponses to questions relating to

child development milestones.

To place the PFL cohort in context, we can companesample with the nationally
representativeGrowing up in Ireland (GUI) - Nine Month Cohort 81 which was
administered to 11,134 households (or one thircalbfnine-month old infants living in
Ireland) during the period September 2008 to ApOi09. The GUI parents were five years
older on average than the PFL parents, with edutdévels in line with expected national
averages. Fewer than 11 percent of parents irGthesample report either a physical or
mental health condition, which is considerably lowsan the PFL sample. A much smaller
proportion of the GUI sample indicated that theyoked during pregnancy (18 percent

compared with approximately 50 percent in PFL), §et proportion of respondents who

11



drank alcohol during pregnancy was similar to PALmuch higher proportion of the GUI
sample were married (68 percent compared with ajopedely 16 percent in PFL), while the
percentage that indicated havieigher a partner or spouse was similar to the PFL sal@8e
percent compared with approximately 82 percentrh)POverall, this comparison highlights
that the PFL cohort reflects a relatively disadagetd sample when compared with national
averages, with significant differences in self-népd health and objective health behaviors

such as smoking, yet there are some similaritieb as presence of husband/parther.

Table 2: Baseline comparison of high/low treatmeanticipants

High Treatment Low Treatment
Mean Mean
(SD) (SD)

6 Month 12Month 18 Month |6 Month 12 Month 18 Month

Variables Sample  Sample Sample | Sample Sample  Sample
21.78 21.84 21.93 21.18 21.17 21.32
Weeks in pregnancy at program entry| (7.83) (7.88) (7.93) (6.87) (7.02) (6.62)
25.67 25.87 25.93 25.69 25.13 25.56
Mother's age at baseline interview (5.76) (6.01) (5.92) (6.04) (6.02) (6.10)
0.16 0.16 0.16 0.17 0.16 0.15
Married (0.37) (0.37) (0.37) (0.38) (0.37) (0.36)
0.80 0.82 0.79 0.83 0.83 0.82
Has partner (including married) (0.40) (0.39) (0.412) (0.38) (0.38) (0.39)
0.55 0.54 0.54 0.45 0.48 0.47
Living with parent(s) (0.50) (0.50) (0.50) (0.50) (0.50) (0.50)
0.52 0.51 0.53 0.46 0.49 0.47
First time mother (0.50) (0.50) (0.50) (0.50) (0.50) (0.50)
0.29 0.30 0.30 0.36 0.30 0.34
Low education (0.46) (0.46) (0.46) (0.48) (0.46) (0.48)
0.43 0.43 0.43 0.40 0.43 0.41
Mother employed (0.50) (0.50) (0.50) (0.49) (0.50) (0.50)
0.50 0.50 0.49 0.53 0.55 0.53
Saves regularly (0.50) (0.50) (0.50) (0.50) (0.50) (0.50)
0.54 0.54 0.55 0.56 0.55 0.53
Social housing (0.50 (0.50) (0.50) (0.50) (0.50) (0.50)
82.52 83.11 83.32 80.60 81.54 82.04

IQ (12.94)  (12.60) (12.35) | (13.14) (12.75) (12.16)
Physical Health Condition 0.76 0.76 0.75 0.64 0.65 0.63

° The GUI data are collected when children are &j&6 months and 36 months. Currently we have PFa aa
6 months, 12 months, and 18 months. We will catryan outcomes comparison with GUI when the PFL 36
month surveys are completed.
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High Treatment Low Treatment
Mean Mean
(SD) (SD)

(0.43) (0.43) (0.44) (0.48) (0.48) (0.49)

0.27 0.28 0.26 0.26 0.26 0.26
Mental Health Condition (0.45) (0.45) (0.44) (0.44) (0.44) (0.44)

0.51 0.51 0.51 0.49 0.46 0.47
Smoking during pregnancy (0.50) (0.50) (0.50) (0.50) (0.50) (0.50)

0.27 0.29 0.29 0.25 0.26 0.27
Alcohol during pregnancy (0.45) (0.46) (0.46) (043) (0.44) (0.45)

0.01 0.01 0.01 0.03 0.01 0.01
Drugs during pregnancy (0.12) (0.112) (0.112) (0.18) (0.12) (0.12)

18.05 18.00 18.00 17.89 17.54 17.21
Vulnerable attachment (VASQ) (3.67) (3.87) (3.92) (4.04) (3.86) (3.54)

5.23 5.25 5.28 5.20 5.33 5.27
Positive parenting attitudes (AAPI) (1.24) (1.23) (1.22) (1.38) (1.34) (1.30)

2.82 2.79 2.80 2.89 291 2.96
Self-efficacy (Pearlin) (0.60) (0.60) (0.60) (0.63) (0.62) (0.62)

13.06 12.98 12.96 12.75 12.78 12.82
Self-esteem (Rosenberg) (2.60) (2.63) (2.58) (2.95) (2.84) (2.97)
Knowledge of infant development 72.40 72.33 72.46 70.51 70.70 70.92
(KIDI) (7.10) (7.04) (7.16) (8.29) (8.30) (8.37)
N 82 82 80 89 82 73

The Weschler Abbreviated Scale of Intelligence (VJA8as used to measure |Q at 3 months postpartura. T
Vulnerable Attachment Style Questionnaire (VASQ)aswes the respondents’ interactions and dependence
other people. Scores above 15 are indicative ofedspve disorders. The Adult Adolescent Parentmgihtory
(AAPI) measures approaches to parenting and prevadeindicator of the endorsement of abuse/nedbectes
range from 1 to 10 with scores below 4 indicatinigwa risk of abusive/neglect and scores above &aiohg a
high risk of abuse/neglect. The Pearlin Self-Efficacale ranges from zero to four with higher ssandicating
higher self-efficacy. The Rosenberg scale ranges feero to 18 with higher scores indicating moreemeal
self-esteem. The Knowledge of Infant DevelopmernD{K score represents the percentage of corregoreses
to questions relating to child development milestorScores range from zero to 100 and higher saodesate
more knowledge of infant development.

3.3.2 Attrition and Non-response
Figure 2 describes the progression of the partdgpfrom programme entry until eighteen
months. The 18 month assessment captured 70 peytém original high treatment group

and 63 percent of the original low treatment group.

13



Figure 2: Flowchart of Program Participation and Bpping Out

PFL Communities
Randomized (n = 233)

A 4

Low Treatment Group High Treatment Group
Allocated to Group =118 Allocated to Group =115
\ 4
Baseline Baseline
Interviews conducted (n = 101, 86%) Interviews conducted (n = 104, 90%)
Dropouts (n= 10, 8%) Dropouts (h=7, 6%)
Missed Interviews (n= 7, 6%) Missed Interviews (h= 4, 3%)
\ 4 \ 4
6 Months After Birth 6 Months After Birth
Interviews conducted (n = 90, 76%) Interviews conducted (n = 83, 72%)
Dropouts (n= 16, 14%) Dropouts (n= 22, 19%)
Missed Interviews (h= 12, 10%) Missed Interviews (n=10, 9%)
\ 4 \ 4
12 Months After Birth 12 Months After Birth
Interviews conducted (n = 83, 70%) Interviews conducted (n = 82, 71%)
Dropouts (n= 17, 14%) Dropouts (n= 23, 20%)
Missed Interviews (n= 18, 15%) Missed Interviews  (n= 10, 9%)
\ 4 \ 4
18 Months After Birth 18 Months After Birth
Interviews conducted (n = 74, 63%) Interviews conducted (n = 80, 70%)
Dropouts (n= 19, 16%) Dropouts (n= 22, 19%)
Missed Interviews (n= 25, 21%) Missed Interviews  (n= 13, 11%)

On average, 19 percent of the high treatment gamajpl6 percent of the low treatment group
were classified as official ‘dropouts’ between Beseand eighteen months, with the majority
of dropout occurring before 6 months. Dropouts @eéned as those who actively told the
PFL program staff or the evaluation team that theyte@mno leave the program. Participant
who ‘missed interviews’ are those who have notcadfly dropped out of the program, but

were difficult to engage at the assessment poimé. @roportion of missed interviews across

14



the high and low treatment groups were 11 percedt 21 percent respectively between
baseline and eighteen months. Due to attrition aok-response, the estimation samples
differ at each of the data collection points. Te@@amt for the potential bias that this may
introduce, we used an inverse probability weightieghnique as a robustness test. This

method is described in detail in Section 4.2.

4. Econometric Framework

4.1  Estimation Model and Outcome Measures
The PFL program is evaluated using an RCT. Thedstahmodel of program evaluation

describes the observed outcoief participant [ 1 by

Yi =DiYi(1) + (1 - D)Yi(0) 1)

where | = {1...N denotes the sample spac®; denotes the treatment assignment for
participanti (D; = 1 if treatment occurd); = 0 otherwise) and¥{(0), Yi(1)) are potential
outcomes for participant. We test the null hypothesis of no treatment atffe This

hypothesis is equivalent to the statement thatcthenterfactual outcome vectors share the
d d
same distribution H-1Y (1) = Y (0) where =denotes equality in distribution.

Various standardized psychometric scales were astmied at the six month, 12
month and 18 month data collection waves. We exar8ih outcome measures related to
child development and parenting. Table 3 summaneseh of the standardized scales. We
restrict our analysis to standardized measuresatieatepeated in at least two of the three time
points. This results in six child development iostents: theAges and Stage Questionnaire
(ASQ); Squires et al., 1999); tAeges and Stages Questionnaire: Social-EmotidASIQ:SE;
Squires et al.,, 2003); an assessment of temperabam®d on thénfant Characteristics

Questionnaire (Bates et al., 1979); thdacArthur-Bates Communicative Development
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Inventories: Words and Gestures, Short Form (CDI:WRenson et al., 2000the Brief
Infant-Toddler Social and Emotional Assessn{Biit SEA Briggs-Gowan and Carter, 2006);
and finally theDevelopmental Profile 3, Cognitive Secti@P-3; Alpern, 2007).

Parenting behavior is examined using three stamatdcales: a measure of parental
interactions with the child based on t@®@mmunity Support Inventor§Centres for the
Prevention of Child Neglect, 2000); thEeramingham Safety Survef{FSS; American
Academy of Pediatrics, 1991); and the Infant-Teddlersion of theHome Observation for
Measurement of the EnvironmgitOME; Caldwell and Bradley, 1984) combined witte t
Supplement to the HOME Scale for Impoverished Resn{SHIF; Ertem et al., 1996).
Further information on each of these scales andubdomains listed in Table 3 can be found

in Appendix D.

Table 3: Standardized Scales Measuring Child angeRaOutcomes

Domain I nstrument Scale Higher
Scales
Indicate

Ages and Stages Questionnaire (ASQ; Squires €t9349)

Subdomains:

communicationgross motoy fine motor problem solvingandpersonal-| 0 — 60 Favorable
social

Ages and Stages Questionnaire: Social EmotionalQi&E; Squires ef 0—285 | Unfavorable
al., 2003)

Difficult temperament: Infant Characteristics Quashaire (Bates et al], 0—42 Unfavorable
Child 1979)
Development

MacArthur-Bates Communicative Development InvemsriWords andg
Gestures, Short Forf€DI-WG: Fenson et al., 2000

Subdomains:

First Signs of Understanding 0-3

First Communicative Gestures 0-12 Favorable
Words Understoad 5-99

Words Produced 5-99
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Brief Infant-Toddler Social and Emotional Assesstm@&ITSEA,; Briggs-
Gowan & Carter, 2006)

Subdomains:
Competence,
Problem Solving

0-—44
0-22

Favorable
Unfavorable

Developmental Profile 3, Cognitive Section (DP-3éxn, 2007)

70 — 14(

Favorable

Parenting

Interaction With Baby: Community Support Inventdi@entres for the
Prevention of Child Neglect, 2000)

Favorable

Framingham Safety Survey (FSS; American Acaden®eafiatrics, 1991

Favorable

HOME Observation for Measurement of the Environm¢HROME;
Caldwell and Bradley, 1984)

Subdomains:

variety ,

organization, involvement,
acceptance,

learning materials,
responsivity

HOME Observation for Measurement of the Environmeamd The
Supplement to the HOME Scale for Impoverished Hemil(SHIF; Ertem
et al., 1996)

Subdomains:

child care, outings,

restriction,

acceptance,

physical environment,

toys and books, play, daily routines,
interaction

Favorable

Favorable

Favorable

4.2

Permutation Testing

Although the RCT design in (1) is a simple speatiicn, the use of traditionaltests for

hypothesis testing is not viable given the smathglea size and the likely non-normality of

the data. Permutation methods do not depend dmibdigonal assumptions and thus facilitate

the estimation of treatment effects in small saspWhile our analysis replicates one recent

study of an early childhood intervention using thpgproach (Heckman et al., 2010a), it is not

yet extensively used in the policy evaluation &tere.

A permutation test relies on the assumption ofhargeability under the null

hypothesis (see Good, 2005). In this paper, tlsemedt-statistic is recorded and compared
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to the distribution oft-statistics that result from multiple, random petations of the
treatment labet’ Upton (1992) reviews the literature which showattthe midp-value is
more suitable when dealing with discrete data;etfoee we report the right-sided, mpd-

value, which is calculated as:
MP(T) = P(T* > T) + 0.5P(T* = T),

whereP is the probability distributionT* is the randomly permutestatistic, andr is the
observed-statistic. We use one sided (right tailgelalues in order to test whether the high
level treatment is having a positive effect on @hdhd parenting outcomes compared to the

low level treatment. We adopt a 10% p-value to sssatistical significance.

4.3  The Stepdown Procedure

Conducting permutation tests for each of the 3t@ues increases the likelihood of a Type |
error (rejecting a null hypothesis when it is irctfarue) and studies of RCTs have been
criticized for overstating treatment effects agsuit of this ‘multiplicity’ effect (Pocock et al.,
1987). To address this problem, methods have beegiaped which control the Family-Wise
Error Rate (FWER), the probability of rejectinglaast one true null hypothesis at a pre-
determined levelp (Romano, Shaikh, and Wolf, 2010). This procedujisis thep-values

associated with individual tests to account foreffect of testing multiple outcomes.

The stepdown procedure involves firstly calculgtia test statistic for each null
hypothesis in a family of outcomes - we usetthtatistic. The test statistics are then placed in
descending order. Using the permutation testindiatetiescribed above, the largest observed
t-statistic is compared with the distribution of theaximal permuted-statistics. If the

probability of observing this statistic by chansénigh > 0.1) we fail to reject the joint null

10 100,000 replications are permuted using Monte Cantwlations in our analyses.
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hypothesis that the high treatment has no impa@nynoutcome in the cluster of hypotheses

being tested.

On the other hand, if the probability of observihgs t-statistic is low p < 0.1) we
reject the joint null hypothesis and proceed bylwkog the most significant hypothesis and
testing the subset of hypotheses that remain fat gignificance. This process of dropping
the most significant hypothesis continues until tbgulting subset of hypotheses is accepted,
or only one hypothesis remains. ‘Stepping downbtigh the hypotheses in this manner
allows us to isolate the hypotheses that leadjéztien of the null. This method is superior to
the well-known Bonferroni adjustment methods ascitounts for interdependence across the
outcomes. The Romano and Wolf (2005) method usegeaker assumption than other
established stepwise methods (Benjamini and Hoghldi®95; Westfall and Wolfinger, 1997)
— monotonicity with respect to the critical valud$is ensures that the largest unadjugted

value corresponds to the largest adjugtedlue (Heckman et al., 2010a).

The 31 outcomes measures were placed into a nuofti&epdown families for the
purposes of analysis. The outcomes included in daafily should be correlated and
represent an underlying construct, however outcomh are derived from the same
measure should not be included in the same Stepdamity. For the child development
outcomes, we include one Stepdown family at 6 mO&8Q) and 4 at 12 and 18 months
(ASQ, CDI, CDI NORM, & BITSEA). For the parentingittomes, we include two Stepdown

families at 6 and 12 months (HOME & HOME and SHIF).

19



5. Results

5.1  Analysis of Treatment Effects at Six, Twelve ahEighteen Months™

The impact of the program on child development pagknting are presented in Tables 4 and
5. We present the mean outcome scores by groug-tadues that result from individual
permutation testingp(i)), and the adjustepvalues calculated using the stepdown procedure
(p(ii)). These results are presented for each of threesvaNote that in order to implement
the stepdown method, all measures included in pdeten category must be scored in a

consistent direction given that we employ one-thikssts.

Superscripts are presented for fh@) values, indicating their relative magnitude
within the block. Thus superscript 1 indicates iteasure which corresponds to the largest
statistic. Each adjusted(ii)-value represents the likelihood of rejecting thént null
hypothesis when the variables of higher orderirgextcluded. For example, in Table 4, the
first adjustedp(ii)-value (0.441) in thdSQ Scoresategory is the result of jointly testing all
six outcomes in that category. The next adjugt@d-value (0.483) is the result of excluding
the ASQ Gross Motor Scoreariable from the joint-hypothesis test. The atdjd(ii)-value
of 0.800 is the result of excluding both t#&Q Gross Motor Scorend the ASQ
Communication Scorelhus, as we step down through the hypothesesmtist statically
significant variables are excluded. We order sitgppdown reporting in line with the 6 month

data in our tables.

1 As the potential for contamination in PFL is higivamn the geographical proximity of the participards
number of strategies were devised to measure tatissand information flows between the two treatinen
groups (information on these strategies can beddanoyle & Hickey, 2013). Results of this analy/éind that
while the conditions for contamination or spilloweffects is quite high as participants are regularlcontact
with each and share material, the blue-dye anabtgigests that these practices do not translaiemyroved
parenting knowledge among the low treatment grouggssting that contamination from the high to low
treatment group is quite low (see Doyle & PFL Ewation Team, 2013).
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5.1.1 Child Development

Table 4 presents the results for the child develgnoutcomes. The results indicate that
there is little evidence of a treatment effect emelopment measures at the early stages of the
children’s lives. Only three of the individual testhtistics are statistically significarA$Q
Fine Motorat 12 monthsASQ Gross Motoat 18 months, anBP-3 Cognitive Development

at 18 months). The ASQ fine scores measure thd'stability to engage in developmentally
appropriate finger and hand movements, while th& Ajfoss motor scores measure the
child’s ability to display developmentally apprage movement skills (e.g. walking and
kicking). The DP-3 Cognitive Development score nue@s the child’s general cognitive
abilities. However, the stepdown procedure failsegject the null hypothesis of no treatment

effect on child development outcomes at six mortBsnonths and 18 months.

The available literature on the impact of interv@ms on early child development is
consistent with our results. With respect to cageitdevelopment, Anisfeld et al. (2004)
report that the Healthy Families America has noaotpat six or 12 months. Similarly, the
German Pro Kind program (Jungmann et al., 2009k du# have an effect on cognitive

functioning at six month based on simplests on a small sample (N = 76).

With respect to noncognitive skills, in contrastotar results, Olds et al. (2002) use a
Logit model on a relatively large sample (N= 548y dind that the Nurse Family Partnership
program is effective at reducing emotional vulnéiigbin response to fear stimuli at six
months. While Jungmann et al. (2009) find that Rired reduces the presence of symptoms
of a difficult temperament at six months. Overale do not identify a precisely determined
treatment effect with respect to any non-cognitigevelopment measureDifficult

Temperament, ASQ Personal Social Score, ASQ Sociational Score, BITSBA
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Table 4: Estimated Treatment Effects for Child Development @tcomes as 6, 12, 18 Months

6 Months 12 Months 18 Months
Muich Miow i i MuicH Miow i i MuicH M_ow i i
Instrument N (SD) (SD) p() p( ) N (SD) (SD) p() p( ) N (SD) (SD) p() p( )
ASQ Scores
ASQ Gross Motor Score 173  40.78 3850 0.117 0.441 165 42.07 40.72 0319 0721 154 56.31 53.72 0.047** 0.204
(11.93) (12.99) (18.34) (18.27) (5.44) (12.02)
ASQ Communication 173  53.07 51.78 0.154 0.483 165 49.88 50.18 0.575 0.783 154 45.69 45.34 0.437 0.638
(7.84)  (8.49) (10.74) (10.55) (13.16) (13.96)
(-)ASQ Social-Emotional Score 173  14.76  15.17 0.403 0.800 165 23.48 21.14 0779 0.77% 154 29.13 29.05 0.506 0.508
(10.68)  (13.75) (21.51) (16.05) (19.92) (31.84)
ASQ Personal Social Score 171  46.36 45.94 0.418 0.70% 165 49.88 4855 0.190 0558 154 50.88 49.46 0.160 0.47%
(12.07) (13.57) (8.82) (10.46) (7.91)  (9.24)
ASQ Fine Motor Score 172  50.85 51.39 0.638 0.8186 165 54.33 51.87 0.050* 0.219 154 5413 53.38 0.291 0.644
(9.52)  (10.17) (8.63) (10.29) (8.26)  (8.28)
ASQ Problem Solving Score 173 51.87 5256 0.679 0.67% 164 46.40 46.40 0.499 0826 153 4569 45.07 0.369 0.669
(9.39)  (9.92) (11.71) (13.13) (11.60) (10.69)
Communicative Development
Inventory (CDI)
First Signs of Understanding - - - - 151 297 296 0.308 0508 148 299 294 0.178 0.306
(0.16) (0.20) (0.11)  (0.37)
First Communicative - - - - 147 9.01 9.78 0986 0.986 149 11.27 11.41 0.740 0.74%
Gestures (2.23) (1.96) (2.37) (1.26)
Communicative Development
Inventory (CDI) NORMS
Vocabulary Words Produced - - - - 80 57.34 55.08 0.383 0.561 85 53.18 58.61 0.811 0.912
NORM (33.90) (33.71) (29.97) (26.50)
Vocabulary Words - - - - 80 71.71 82.49 0.984 0.98% 85 64.89 7351 0.923 0.923
Understood NORM (26.61) (17.00) (31.20) (24.13)
Brief Infant-Toddler Social and
Emotional Assessment (BITSEA)
BITSEA Competence Score - - - - 162 1544 1488 0.154 0.274 154 17.85 17.59 0.305 0.461
(3.41) (3.57) (2.61) (3.45)
(-)BITSEA Problem Score - - - - 165 8.82 890 0466 0466 154 944 914 0.606 0.608
(5.74) (6.49) (6.63) (7.18)

Non Step-down Measures
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(-)Difficult Temperament 173 11.70 12.21 0.275 - 164 12.60 13.30 0.216 - - - - -

(5.71) (5.50) (5.54) (5.76)
DP3: Cognitive development - - - - 165 116.20 115.13 0.323 - 153 119.01 114.53 0.053* -
standardised score (13.66) (16.03) (15.83) (17.94)

Notes: ‘N’ indicates the sample sizeM* indicates the mean. ‘SD’ indicates the standardation.” one-tailed (right-sided)-value from an individual permutation test with
100,000 replications” one-tailed (right-sided)-value from a Step-down permutation test with 100,@eplications and the superscripts indicate tidering in which the
variables are dropped in the Step-down analysis fitee largest to smallest T statistic. (-) indisatiee variable was reverse coded for the testioggulure. ***, ** *
indicate that the test is statistically significanthe 1%, 5%, and 10% level respectively.
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5.1.2 Parenting

The results for parenting outcomes are presentehiile 5. The format of the table is the
same as that of Table 4. For the HOME instrumdnatyariety measure (which measures the
child’s frequency of interaction with individualsher than their mother along with the variety
of the child’s play environment) and tlhearning measure (which relates to the number of
toys and books in the home which are designedcibtée child development) were found to
be statistically significant at 6 months using theividual permutation testing method. The
first stepdownp-value is also statistically significant, indicaim rejection of the joint-null
hypothesis of no effect across all subdomainshénrext step, when thariety measure is
excluded and the remaining subdomains are testedpint-null hypothesis is also rejected.
This reinforces the evidence of a positive treatnediect on each of these home environment
measures. At 18 months a statistically significffegct was found for thacceptanceneasure
(which represents parental acceptance of negagéiliaviour from the child and avoidance of
unnecessary punishment) using the individual tgstnethod. However, this effect was no
longer precisely determined when adjusted for jbypothesis testing. Together these results
suggest that the PFL mentoring program successutignpted parents to provide variety and
quality learning materials to their children anérinis some evidence that it also encouraged
parents to accept their child’s behavior. Overtlie results for the home environment are

weaker at 18 months than those estimated at 6 month

For the HOME and SHIF combined instrument, a gte#siy significant treatment
effect was estimated for tlehildcaresubdomainwhich relates to the range and adequacy of
the care arrangement@ihd thetoys and booksubdomain (which counts the total number of
stimulating play materials and books in the homagmvthe individual permutation testing
method was applied. An examination of the stepde@sults indicates that the joint-null

hypothesis is also rejected giving strong evideota true impact of the program on the
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home environment. In the second step, whencthi&lcare measure is excluded and the
remaining measures are jointly tested, the joidkimgpothesis can no longer be rejected. This
indicates that the impact of the program ondhiédcare subdomain is driving the rejection of
the joint-null hypothesis. At 18 months, a statiflly significant treatment effect was found
with respect to theestriction subdomain (which measures the level of restrdiatgarent
places on the child during the visit, in the forfmpbiysical punishment and scolding, as well
as inappropriate handling by older children) whiee individual testing method was used.
However, this effect is no longer precisely detemi when adjusted for joint-hypothesis
testing. Together the results for the HOME and Sidfrument indicate that there is strong
evidence that the treatment successfully impagbesh the mother’s choice to use appropriate
childcare for their baby. There is some weaker e@wig to also indicate that mothers in the
high treatment group were more likely to have appate toys and books to aid the child’s
development and they were less likely to employjmapriate punishment approaches. The
total score on the SHIF instrument was also tesegghrately and the high treatment group
was found to score significantly higher than thev lbeatment group at 6 months. This
provides further evidence of a significant treatineffect with respect to the home

environment.

The interaction with baby scale contains no subdoesnand therefore it was not
included in the stepdown procedure. However, tltBvidual permutation testing result is
statistically significant at both six months andri8nths. Mothers in the high treatment group
were more likely to engage in activities such askpg-boo games, storytelling, and taking

their child shopping.

Many other home visiting programs have used theMBEOnventory as an outcome
measure at six, 12, and 18 months. In line withresults, many of these studies find positive

effects on the quality of the home environment.ngsthe MANOVA testing method Culp
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(2004) reports that the Community-based Family Reso Service Program had a positive
impact on theacceptanceand organization subscales at both six months and 12 months.
Similarly, Wagner (1996) finds a positive effecttbe Parents as Teachers program on the
total HOME score, theesponsivitydomain, and th@lay domain at 12 months. Also, at the
18 month milestone, Black et al. (1994) find a pesieffect of a home intervention for drug
abusing mothers on thariety andresponsivitydomains, as well as the overall HOME score.
While the interaction with baby scale used in Rd. evaluation has not been used in
other evaluations of home visiting programs, simitaeasures such as the Nurse Child
Assessment Satellite Training (NCAST, Sumner andt3pl994) have been used to measure
parent-child interactions and activities with thald during structured play. The literature
examined shows no evidence of a treatment effeth@™NCAST measure at the six months,
12 months or 18 months (Anisfeld et al. (2004) witkalthy Families America at 6 and 12
months; Caughy et al. (2004) with Healthy Step4&imonths; Duggan et al. (1999) with
Hawaii's Healthy Start Program; Koniak-Griffen dt €002) with The Early Intervention
program at 12 months). Using similar measures t@méxe the level of stimulation that
parents provide for their children, other studiasenalso found no significant impact of home
visiting by 18 months (Siegel et al. (1980) witle tHospital and Home Support Intervention
During Infancy at 4 and 12 months; Schuler et abD0Q) at 18 months for an early
intervention for drug-using mothers). In contrasg find that PFL has a robust effect on
parent-child interactions and this result is stiaidly significant at both six months and 18

months postpartum.
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Table 5: Estimated Treatment Effects for Parenting Outcomess 6, 12, 18 Months

6 Months 12 Months 18 Months
MHIGH MLOW i ii I\/lHIGH I\/lLOW i MHIGH I\/lLOW i ii
instrument N ¢y sy P S S N sy sp P Py
Home Observation for Measurement
of the Environment (HOME)
Variety 169 354 3.11 0.005** 0.030**! - 154 4.08 3.99 0.309 0.493
(1.12) (1.01) (1.00)  (1.05)
Learning Materials 125 6.88 6.26 0.021** 0.097% - 96 8.24  8.04 0.176 0.467
(1.65) (1.72) (0.97) (1.12)
Responsivity 74 8.83 855 0.276 0.690 - 88 950 9.07 0.144 0.455%
(1.73) (2.32) (1.59) (2.08)
Acceptance 119 6.36 6.36 0.484 0.856 - 86 6.12 566 0.035* 0.176
(0.56)  (0.60) (0.80)  (1.45)
Organisation 140 557 558 0.543 0.768 - 125 552 5.45 0.290 0.59%
(0.64)  (0.66) (0.69) (0.78)
Involvement 125 428 440 0.697 0.697 - 97 3.88 4.23 0.872 0.872
(1.25) (1.25) (1.47)  (1.56)
Home Observation for Measurement
of the Environment & Supplement to
the HOME for Impoverished
Families (HOME and SHIF)
Childcare 169 419 394 0.013* 0.095% - 154 3.84 3.77 0.299 0.692
(0.59) (0.82) (0.77)  (0.79)
Toys and Books 170 7.75 7.28 0.042** 0.314 - 155 9.36 9.32 0.399 0.603
(1.75)  (1.80) (0.92) (1.03)
Daily Routines 168 7.36 7.13 0.129 0.527 - 154 8.14 811 0.437 0.43%
(1.40) (1.23) (1.31) (1.20)
Play 153 7.24 7.03 0.191 0.584 - 142 7.22 7.13 0.369 0.687
(1.62) (1.44) (1.60) (1.75)
Interaction 71 11.50 11.26 0.338 0.822 - 88 12.13 11.43 0.101 0.453
(1.99) (2.75) (2.08) (2.91)
Physical Environment 123 6.16 6.08 0.343 0.777 - 91 6.39 6.02 0.107 0.43%
(1.11) (1.13) (1.35)  (1.44)
Outings 168 476 4.80 0.683 0.866 - 154 478 469 0.172 0.55%
(0.46)  (0.43) (0.53)  (0.60)
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Restrictions/Not Items 128 597 599 0.781 0.78F - - - - 94 5.61 5.33 0.089* 0.453

(0.18) (0.12) (0.64) (1.21)
Non Step Down Measures

Total SHIF Score 111 16.94 16.61 0.099* - - - - - 88 17.40 17.04 0.209 -
(2.38) (1.31) (1.98) (2.08)

Framingham Safety Survey 172 737 7.46 0.782 - - - - - 146 8.32 8.33 0.505 -
(0.77) (0.68) (0.98) (0.93)

Interaction With Baby 173 279 266 0.082* - - - - - 153 3.21 3.05 0.020**
(0.61) (0.53) (0.48) (0.47)

Notes: ‘N’ indicates the sample sizeM* indicates the mean. ‘SD’ indicates the standardation.” one-tailed (right-sided)-value from an individual permutation test with
100,000 replications” one-tailed (right-sided)-value from a Step-down permutation test with 100,@eplications and the subscripts indicate theeng in which the
variables are dropped in the Step-down analysis fitte largest to smallest T statistic. ***, ** ifdicate that the test is statistically significanthe 1%, 5%, and 10% level
respectively.
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5.2 Robustness Tests

5.2.1 Addressing Attrition and Non-Response

Due to attrition and non-response, the estimatanpe sizes differ at each data collection
point. To account for the potential bias that fatini and non-response may introduce, we test
the robustness of the main analysis using an ieversbability weighting (IPW) technique.
This involves two main steps: first a logit modsldpplied to calculate the probability of
completing the research questionnaire at each pion& using an exhaustive set of baseline
characteristics. Second, the predicted probatslifrem the logit models are applied as
weights in the permutation analysis so that a lavgeight is applied to individuals that are

underrepresented in the sample due to missing \disams.

With over a hundred baseline measures that coutenpally be included as right-
hand side variables in the logit model, it was seaey to restrict this variable set. In order to
do this, we first ran bivariate analyses in whicB3 lbaseline measures were tested to
determine whether a statistically significant difiece existed between attrited and non-
attrited groups. Note that the attrited group idels participants who officially dropped out of
the program and those who did not complete a quesdire at that particular assessment
point, but may engage at another assessment gdiatpermutation testing method (using
10,000 replications) was employed to individuatkamine each measure and the testing was
carried out separately for each estimation samplmgnths, 12 months and 18 months). In
addition, within each estimation sample, the lovd d&mngh treatment group were examined
separately to allow for differential attrition pexses in the two dosage groups. This resulted
in six different sets of bivariate analyses. OJeratross all six analyses, the number of
measures for which statistically significapevalue < 0.1) differences were found between
the attrition and non-attrition samples ranged fibito 35 measures out of 133, representing

differences on 13-26 percent of the measures agdl{werall, the bivariate analyses suggest
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that mothers who stay engaged with the progranaar®re socially advantaged group. For
example, in five of the six analyses higher 1Q ssomvere significant predictors of
participating in the survey, in three analyses @ygd mothers were more likely to
participate, and across all six analyses mothetis leiver education or literacy difficulties

were more likely to dropout.

In order to select the baseline predictor set wisisbuld be included in each of the
corresponding six logit models, we exclude any meaghich was not statistical significant
in the bivariate analyses. Also, in order to maxenthe sample size, we restricted the
baseline variable set by excluding any measurevfoch there were missing observations at
baseline. We made one exception, however, witheaspo the measure of cognitive
resources. This instrument was administered to emsttvhen their baby had reached three
months of ages and, therefore, some participantsasimpleted a baseline interview did not
complete this assessment. We included the mea$uemgpitive resources in our logit model
as it was found to be a consistent predictor oftiatt in the bivariate analysi<.Specifically,
mothers who stayed in the program were likely teehiigher levels of cognitive resources.
Overall, a measure of cognitive resources is abigldor 88 percent of mothers who

completed a baseline interview.

As the sample size for each logit model was quitals(low = 101; high = 90), some

additional variables needed to be excluded dueadb of variation> This resulted in six final

2 The cognitive resources measure is a significaatliptor of attrition in five out of six bivariatattrition
analyses. Specifically, mothers with lower cogmtiesources in the high treatment group were nikedylto
miss their 6 month, 12 month and 18 month intergie8imilarly mothers with lower cognitive resouréeshe
low treatment group were also more likely to missirt 12 months and 18 month interview. In eachhefsé
analyses we found moderate to large Cohen’s D teffees, ranging from 0.618 (6 months, high treatme
group) to 0.995 (12 months, low treatment group)e @xception was the low treatment group at 6 nzorith
this cohort no significant difference was foundviegn mothers who participated and those who did not
participate with respect to the measure of cogaitasources.

3 This only applied to the low treatment group. Marfythe binary variables which were included in tbegit
models at each of the three waves were unbalafited.is to say that when the dependent variabighislated
against each of these binary predictor measures #re zero observations in certain cells. Thisuin, implies
that at certain values these binary variables artegt predictors of success in the logit modelisTéads to a

30



logit models in which a dummy variable (1 = nomititin; O = attrition) was regressed on a
restricted variable set ranging in size from sevariables to 13 variables. Although the
bivariate analyses suggest that mothers who stgagmad with the program are a more
socially advantaged group, the results from thetinariate analyses indicate few statistically
significant predictors of attrition. For further tdds of the estimation model employed to

calculate the probability weights see Table E1 ppéndix E.

After the probability of non-attrition was calcugat using this technique, the weights
were merged with the outcome datasets. Applyingrtherse of each weight in our inference
estimations ensures that a larger weight is appleedhe participants that are under-
represented in each estimation sample. Tables & a&tbw these results and can be read in

the same manner as Tables 4 and 5.

Child Development
Table 6 shows that correcting for attrition biagthe domain of child development leads to

more precisely determined results. Specificallg, dhatistically significant difference between
the low and high treatment group with respect ®ABQ fine motodomain at 12 months
rises from the 10% significance level to the 5%ngigance level. Similarly, at 18 months,
the p-value associated with tH2P-3 Cognitive Developmemieasures raises from the 10%
level to the 5% level, and a statistically sigrafit difference is also found for th&SQ
Personal Socialomain, which was not found before. Most interaginat 18 months, we
can now reject the joint null hypothesis of no irtipan child development and tA&Q gross
motor domain is found to be driving this rejection. Tlsisggests that when we correct for
misrepresentation due to attrition bias, the oabithild development estimates which were

presented in Table 4 are echoed with more precision

loss of observations if these measures are includeitie model. We excluded these variables in otder
maximize the sample size. This lead to the exctusifo7 variables at 6 months, 2 variables at 12thmrand 1
variable at 18 months. Notice that as the numbattators increase, this problem dissipates.
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Table 6: Estimated Treatment Effects for Child Development @Qitcomes at 6, 12, 18 Months Correcting for Attrition Bias Using Inverse

Probability Weighting.

6 Months 12 Months 18 Months
MuicH MLow i i MuicH MLow i i MuicH MLow i i
Instrument N (SD) (SD) p() p( ) N (SD) (SD) p() p( ) N (SD) (SD) p() p( )
ASQ Scores
ASQ Gross Motor Score 173  40.75 38.36 0.115 0.431 165 42.58 40.60 0.249 0.623 154 56.50 53.12 0.025**  0.099%
(12.02) (13.07) (17.75) (18.59) (5.33) (12.39)
ASQ Communication 173 53.22 51.71 0.112 0.396 165 50.13 50.02 0.476 0.808 154 45.92 45.14 0.367 0.562
(7.35)  (8.62) (10.70) (10.64) (13.02) (14.16)
ASQ Personal Social Score 171  46.43 45.89 0.398 0.776 165 49.97 48.67 0.199 0.583 154 51.40 49.46 0.077* 0.299
(12.29) (13.65) (8.74) (10.55) (7.56)  (9.00)
(-)ASQ Social-Emotional Score 173 15.00 15.14 0.469 0.793 165 23.12 21.22 0.736 0.736 154 2956 30.50 0.430 0.436
(11.08)  (13.95) (20.76) (15.93) (20.66) (32.58)
ASQ Fine Motor Score 172 5113 5125 0526 0.7256 165 54.37 51.71 0.041* 0.183 154 5431 5299 0.179 0.461
(9.62)  (10.18) (8.60) (10.39) (8.14)  (8.49)
ASQ Problem Solving Score 173 5229 52.44 0540 05406 164 46.47 46.46 0.496 0.743 153  46.17 44.99 0.259 0.538
(9.02)  (9.98) (11.71) (13.17) (11.26) (10.63)
Communicative Development
Inventory (CDI)
First Signs of Understanding - - - - 151 297 296  0.377 0565 148 298 294 0.257 0.358
(0.17) (0.20) (0.13)  (0.38)
First Communicative - - - - 147 9.11 9.79 0971 0971 149 11.30 11.42 0.707 0.707
Gestures (2.20) (1.98) (2.39) (1.27)
Communicative Development
Inventory (CDI) NORMS
Vocabulary Words Produced - - - - 80 57.35 55.06 0.382 0.55% 85 53.25 61.23 0.889 0.955
NORM (34.21) (33.19) (30.47) (26.39)
Vocabulary Words - - - - 80 71.93 81.86 0.967 0967 85 65.79 7454 0.920 0.929
Understood NORM (27.06) (17.94) (31.32) (24.17)
Brief Infant-Toddler Social and
Emotional Assessment (BITSEA)
BITSEA Competence Score - - - - 162 15.42 14.86 0.160 0.289 154 17.79 17.31 0.185 0.306
(3.44) (3.58) (2.62) (3.53)
(-)BITSEA Problem Score - - - - 165 8.95 9.06  0.460 0.4606 154 9.77 952 0.575 0.57%
(5.96) (6.44) (7.24)  (7.43)
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Non Step-down Measures

(-)Difficult Temperament 173 1170 12.30 0.247 - 164  12.64 13.10 0307 - - - -
(5.69)  (5.47) (5.69) (5.70)
- - - - 165 11637 11513 0.301 - 153 119.43 113.83 0.030* -

DP3: Cognitive development
standardised score (13.98) (16.01) (16.12) (18.19)

Notes: ‘N’ indicates the sample sizéM* indicates the mean. ‘SD’ indicates the standardation.” one-tailed (right-sided)-value from an individual permutation test with
100,000 replications applying IPW one-tailed (right-sidedp-value from a Step-down permutation test with 100,0eplications applying IPW and the superscripts
indicate the ordering in which the variables arepged in the Step-down analysis from the largesmallest T statistic. (-) indicates the variabkesweverse coded for the
testing procedure. *** ** *indicate that thediis statistically significant at the 1%, 5%, dri¥6 level respectively.
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Parenting

Table 7 shows that while correcting for attritioagleads to quite similar results for the child
development measures, the adjustment leads topikesssion when estimating program
effects on parenting. Firstly, with respect to hmonth results, for the HOME category, the
same two subdomaing/driety and learning remain statistically significant when tested
individually. Also, the joint null hypothesis catillsbe rejected, although the stepdoywn
value is now less precise at the 10% level (as emetpwith the 5% level in Table 5). When
thevariety measure is excluded from joint testing, we nowttareject the null hypothesis of
no effect on the remaining HOME measures. Thisceugis that the attrition correction leads
to weaker evidence of a treatment effect onlélaening domain. With respect to the HOME
and SHIF combined instrument, thehildcare and toys and bookssubdomains remain
statistically significant when tested individualldowever, the joint-null hypothesis can no
longer be rejected. Also, thetal SHIF scoreand theinteractions with babyneasure are no
longer statistically significant. At 18 months, ttsstically significant difference remains
between the low and high treatment group with reisge the HOME subdomain of
acceptanceHowever, the HOME and SHIF combined subdomairesfrictionis no longer
statistically significant. A statistically signint difference remains between the low and high
treatment group with respect to the measurteractions with babwt 18 months. Overall,
correcting for attrition with respect to parentingeasures leads to weaker precision with

respect to estimates of the program effect, howeywste a similar pattern emerges.
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Table 7: Estimated Treatment Effects for Parenting Outcomest 6, 12, 18 Months Correcting for Attrition Bias Using Inverse

Probability Weighting.

6 Months 12 Months 18 Months
IVlHIGH I\/lLOW i ii IVIHIGH MLOW i I\/IHIGH MLOW i ii
Instrument N SD) (D) p0 p (SD) p0 N D D =0 pi
Home Observation for Measurement
of the Environment (HOME)
Variety 169 3.49  3.12 0.018* 0.093* - - 154 402 3.95 0.351 0.555
(1.13)  (1.01) (1.05)  (1.04)
Learning Materials 125 6.78 6.25 0.049*  0.20¢ - 96 8.23  8.07 0.236 0.500
(1.69) (1.72) (0.97) (1.12)
Responsivity 74 8.72 854 0.362 0.794 - - 88 9.43 8.89 0.122 0.375
(1.79) (2.32) (1.67) (2.18)
Acceptance 119 6.35 6.35 0.512 0.8771 - - 86 6.10 5.65 0.041* 0.205
(0.54)  (0.60) (0.81) (1.44)
Organisation 140 556 5.60 0.650 0.855 - - 125 557 5.44 0.161 0.458
(0.64)  (0.66) (0.65)  (0.77)
Involvement 125 425 439 0.733 0.733 - - 97 3.90 4.25 0.877 0.877
(1.23)  (1.24) (1.44) (1.53)
Home Observation for Measurement
of the Environment & Supplement to
the HOME for Impoverished
Families (HOME and SHIF)
Childcare 169 415 3.96 0.056* 0.402 - - 154 381 3.79 0431 0.431
(0.60)  (0.82) (0.77)  (0.79)
Toys and Books 170 7.68 7.30 0.093*  0.48C - - 155 935 9.32 0.420 0.653
(1.78)  (1.83) (0.96)  (1.02)
Daily Routines 168 726 7.13 0.278 0.811 - - 154 8.11 8.01 0.337 0.73%
(1.38) (1.23) (1.31) (1.28)
Play 153 720 7.06 0.287 0.77% - - 142 717 7.06 0.342 0.680
(1.62)  (1.40) (1.61) (1.76)
Physical Environment 123 6.14 6.07 0.371 0.848 - - 91 6.38 5.98 0.107 0.492
(1.13) (1.12) (1.36)  (1.46)
Interaction 71 11.41 11.25 0.393 0.800 - - 88 12.06 11.32 0.106 0.514
(2.03) (2.74) (2.15)  (2.94)
Restrictions/Not ltems 128 597 5.99 0.744 0.946 - - 94 558 5.33 0.129 0.518
(0.18)  (0.12) (0.64)  (1.23)
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Outings 168 475 480 0.764 0.764 - - - - 154 4.78 4.70 0.194 0.620

(0.46) (0.43) (0.51) (0.59)
Non Step Down Measures

Total SHIF Score 111 16.88 16.60 0.136 - - - - - 88 17.33 17.05 0.276 -
(1.36) (1.30) (1.98) (2.05)

Framingham Safety Survey 172 739 7.45 0.697 - - - - - 146 8.37 8.32 0.404 -
(0.79) (0.69) (0.99) (0.95)

Interaction With Baby 173 278 2.67 0.119 - - - - - 153 3.21 3.03 0.018*
(0.62) (0.54) (0.49) (0.47)

Notes: ‘N’ indicates the sample sizeM* indicates the mean. ‘SD’ indicates the standardation.” one-tailed (right-sided)-value from an individual permutation test with
100,000 replications applying IPW. one-tailed (right-sided)-value from a Step-down permutation test with 100,€eplications applying IPW and the subscriptsdats
the ordering in which the variables are droppetheStep-down analysis from the largest to smallestatistic. ***, **, * indicate that the test istatistically significant at
the 1%, 5%, and 10% level respectively.
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5.2.2 Addressing Missing Data
While the degree of item non-response was minimatife majority of standardised instruments

used (less than 2% at each time pdfnthere were more substantial cases of missingatathe
Home Observation for Measurement of the Environnfd@ME) and Supplement to the HOME
Scale for Impoverished Families (SHIF) instrumeviissing data on the HOME/SHIF measure
arises for two reasons. First, as some of the HGWHEF items are based on observations of
parent-child interactions, if the child is not pasor is asleep when the interview takes place,
these items cannot be measured. 25% of childree wet present at the 6 month interview and
39% were not present at the 18 month interviewoB8eécas some of the items in the HOME are
based on observation of materials available inhitbime, these items cannot be assessed if the
interview is not conducted in the home. 16% ofmwitavs were not conducted in the home at the
6 month interview and 21% were conducted outsidéhefhome at 18 months. One concern is
that there may be an element of self-selectionargms who either did not want the interview to

be conducted in the home or did not want theirdctalbe present for the interview.

To address this issue, an inverse probability wieighmethod was applied using a similar
approach to that described in Section 5.2.1. Howewagher than constructing one set of weights
for each data collection wave, instead multiples se¢re constructed so that the each of the 31
variables were modelled individually at each walus, rather than using baseline measure to
predict the likelihood of participating in each &y, instead we modelled the likelihood of data
being available for each individual measure. Oket@ms which are classified as missing include
those that were lost to attrition as well as thoke participated in the survey but did provide data
for the corresponding outcome. The analyses weaagprried out separately for the low and

high treatment group to allow for differential migg data patterns in each dosage group. As in

14 one exception is thBlacArthur-Bates Communicative Development InveasoriVords and Gestures, Short
Form (CDI-WG:Fenson et al., 200Gcale items. For the items on this scale, the lefveissing data was less
than 11% at 12 months and less than 6 percent mioh8hs. The CDI-WG manual instructs that meashogilsl
not be imputed (Fenson et al., 2000). This instmtmecompleted by parents using a paper fornoitains 104
items and it is likely that mothers could miss soguestions. Therefore, the data are likely to besmg at
random.
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Section 5.2.1, we first conducted bivariate analysiross 133 baseline variables to check for
statistical difference between the individuals wtrovided data and those who did not. This
resulted in 136 separate bivariate analyses. Tiresmonding logit models were then constructed
by using only the significant variables from thedsiate analyses that contained no missing data
(with the exception of the cognitive resources meass described before). Also, in situations
where binary predictor measures resulted in adbsbservations in the logit model due to a lack
of variation, these measures were also excluded fhe right-hand side using the same approach
as that described previously. The analyses pres@mféables 8 and 9 represent the impact of the
program on child development and parenting whileeming for missing data using IPW. The
method leads to very similar results to those whwelhe found for the correction of attrition bias.
The only difference found in Table 8 as compareth Wiable 6 is that the stepdown adjusped
value associated with thASQ gross motor scorgubdomain at 18 months is no longer
statistically significant. With respect to paregtimeasures, Table 9 differs from Table 7 in that
the stepdown adjustep-value associated with the HOM#ariety subdomain is no longer
statistically significant and the individupdvalue associated with theys and booksubdomain is

no longer statistically significant when testedngsihe individual permutation testing method.

Correcting for attrition leads to largely similasults regarding child development yet
weaker results for the parenting measures. Thaqtoes of staying engaged in the program
suggested that mothers who dropout are more spdelhdvantaged that those who remain.
Therefore, the results in Tables 7 and 9 appeaugmest that more advantaged families
benefit more from the program with respect to ptngnoutcomes. In order to understand the
contrast, subgroup analyses were conducted tondietiewhether the treatment effects for the
participants with above median 1Q scores differeanfthose with median IQ scores or below.
No obvious pattern emerged from these subgroupyseml At 6 months, more significant
treatment effects were found for the higher 1Q growhile at 12 and 18 months there are

more significant treatment effects for the lowerdf@up. Also it does not appear that effects
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differ for child development and parenting. Givératt parenting measures, and the HOME
measure in particular, suffer most from the problginmissing data, it is possible that the
weaker estimation in the parenting outcomes is tduthe small sample size and a lack of

representative observations with which to weigbktdktimates.
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Table 8: Estimated Treatment Effects for Child Development @tcomes at 6, 12, 18 Months Accounting for MissinBata Using Inverse

Probability Weighting.

6 Months 12 Months 18 Months
MuicH MLow i i MuicH MLow i i MuicH MLow i i
Instrument N (SD) (SD) p() p( ) N (SD) (SD) p() p( ) N (SD) (SD) p() p( )
ASQ Scores
ASQ Gross Motor Score 173  40.75 38.36 0.115 0.430 165 42.58 40.60 0.249 0.618 154 56.50 53.12 0.025* 0.103
(12.02) (13.07) (17.75) (18.59) (5.33) (12.39)
ASQ Communication 173 53.22 51.71 0.113 0.395 165 50.13 50.02 0.476 0.805 154 4592 45.14 0.367 0.562
(7.35)  (8.62) (10.70) (10.64) (13.02) (14.16)
ASQ Personal Social Score 171  46.36 45.89 0.411 0.788 165 49.97 48.67 0.199 0579 154 51.40 49.46 0.077* 0.30%
(12.32) (13.65) (8.74) (10.55) (7.56)  (9.00)
(-)ASQ Social-Emotional Score 173 15.00 15.14 0.469 0.793 165 23.12 21.22 0.736 0.736 154 29.56 30.50 0.430 0.436
(11.08)  (13.95) (20.76) (15.93) (20.66) (32.58)
ASQ Fine Motor Score 172  51.12 5125 0531 0.728 165 54.37 51.71 0.041** 0.182 154 54.31 52.99 0.179 0.401
(9.35)  (10.18) (8.60) (10.39) (8.14)  (8.49)
ASQ Problem Solving Score 173 5229 52.44 0540 05406 164 46.47 46.43 0.491 0.739 153 46.17 44.26 0.163 0.43%4
(9.02)  (9.98) (11.71) (12.58) (11.27) (11.02)
Communicative Development
Inventory (CDI)
First Signs of Understanding - - - - 151 296 296  0.469 0.6883 148 299 293 0.137 0.244
(0.19) (0.19) (0.11)  (0.41)
First Communicative - - - - 147 9.11 9.79  0.966 0.966 149 11.23 11.42 0.785 0.785
Gestures (2.20) (1.98) (1.43) (1.25)
Communicative Development
Inventory (CDI) NORMS
Vocabulary Words Produced - - - - 80 57.97 4959 0.214 0.32% 85 58.38 64.68 0.770 0.89%
NORM (34.11) (32.55) (30.29) (25.93)
Vocabulary Words - - - - 80 72.56 77.75 0.779 0.77% 85 70.76 77.15 0.842 0.84%
Understood NORM (27.29) (19.77) (29.51) (22.87)
Brief Infant-Toddler Social and
Emotional Assessment (BITSEA)
BITSEA Competence Score - - - - 162 15.33 14.96 0.256 0.42% 154 17.79 17.31 0.185 0.306
(3.44) (3.59) (2.62) (3.53)
(-)BITSEA Problem Score - - - - 165 8.95 9.06  0.460 0.460 154 9.77 952 0.575 0.57%
(5.96) (6.44) (7.24)  (7.43)
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Non Step-down Measures

(-)Difficult Temperament 173 1170 12.30 0.247 - 164  12.47 13.10  0.240 - - - -
(5.69)  (5.47) (5.57) (5.70)
- - - - 165  116.37 11513 0.301 - 153 119.43 113.78 0.030*

DP3: Cognitive development
standardised score (13.98) (16.01) (16.12) (18.41)

Notes: ‘N’ indicates the sample sizéM* indicates the mean. ‘SD’ indicates the standardation.” one-tailed (right-sided)-value from an individual permutation test with
100,000 replications applying IPW one-tailed (right-sidedp-value from a Step-down permutation test with 100,0eplications applying IPW and the superscripts
indicate the ordering in which the variables arepged in the Step-down analysis from the largesmallest T statistic. (-) indicates the variabkesweverse coded for the
testing procedure. *** ** *indicate that thediis statistically significant at the 1%, 5%, dri¥6 level respectively.
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Table 9: Estimated Treatment Effects for Parenting Outcomest 6, 12, 18 Months Accounting for Missing Data Usg Inverse

Probability Weighting.

6 Months 12 Months 18 Months
MHIGH MLOW i ii I\/lHIGH I\/lLOW i ii MHIGH I\/lLOW i ii
Instrument N D (SD PO p® SD  (sD PO PO N SD (D) PO p®
Home Observation for Measurement
of the Environment (HOME)
Variety 169 350 3.12 0.017* 0.124 - - - - 154 402 3.96 0.366 0.71%
(1.13)  (1.01) (1.05)  (1.04)
Learning Materials 125 6.60 6.01 0.084*  0.247 - - - - 96 8.13  7.47 0.186 0.228
(1.70)  (1.88) (1.00)  (1.29)
Acceptance 119 6.46 6.39 0.296 0.70F - - - - 86 6.07 5.46 0.028** 0.133
(0.58)  (0.60) (0.81)  (1.48)
Organisation 140 556 5.60 0.556 0.863 - - - - 125 547 540 0.336 0.773
(0.64)  (0.66) (0.71)  (0.82)
Responsivity 74 855 8.62 0.557 0.763 - - - - 88 897 881 0.437 0.637
(1.86) (2.22) (1.87) (2.20)
Involvement 125 425 430 0.590 0.590 - - - - 97 390 4.27 0.855 0.858
(1.18) (1.29) (1.36)  (1.59)
Home Observation for
Measurement of the
Environment & Supplement to
the HOME for Impoverished
Families (HOME and SHIF)
Childcare 169 415 3.99 0.058*  0.49%1 - - - - 154 381 3.77 0.381 0.724
(0.60)  (0.77) (0.77)  (0.78)
Play 153 725 7.00 0.194 0.71% - - - - 142 718  7.07 0.359 0.765
(1.69)  (1.40) (1.59) (1.79)
Physical Environment 123 6.24 6.04 0206 0.685 - - - - 91 597 5.42 0.268 0.505
(1.11) (1.13) (1.49) (1.91)
Daily Routines 168 729 7.12 0.194 0.67d¢ - - - - 154 8.11 8.08 0.443 0.651
(1.38) (1.22) (1.31) (1.23)
Toys and Books 170 771 7.48 0.264 0.632 - - - - 155 9.35 9.34 0.459 0.45%
(1.79)  (1.85) (0.96)  (1.00)
Interaction 71 11.20 11.29 0.555 0.890 - - - - 88 11.64 11.20 0.292 0.6560
(2.19) (2.44) (2.30) (2.89)
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Outings 168 4.79 482 0.701
(0.44) (0.41)
Restrictions/Not ltems 128 596 599 0.797

(0.20) (0.11)
Non Step Down Measures

Total SHIF Score 111 16.77 16.67 0.377
(1.37) (1.33)

Framingham Safety Survey 172 7.38 7.45 0.730
(0.80) (0.69)

Interaction With Baby 173 277 2.67 0.137

(0.63)  (0.54)

0.914

0.797

154 4.78
(0.51)
94 5.57
(0.60)

88 16.94
(2.16)

146 8.40
(0.94)

153 3.21
(0.49)

4.70
(0.59)
5.12
(1.34)

16.91
(1.85)
8.35
(0.93)
3.03
(0.47)

0.189 0.671

0.065* 0.328

0.475 -
0.398 -

0.015**

Notes: ‘N’ indicates the sample sizeM* indicates the mean. ‘SD’ indicates the standardation.” one-tailed (right-sided)-value from an individual permutation test with
100,000 replications” one-tailed (right-sided)-value from a Step-down permutation test with 100,@eplications and the subscripts indicate theeng in which the
variables are dropped in the Step-down analysis fitte largest to smallest T statistic. ***, ** ifdicate that the test is statistically significanthe 1%, 5%, and 10% level

respectively.
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5.3 Reliability of Instruments

One potential limitation of our study is that tim@jority of instruments used rely on maternal
self-reporting. These subjective measures may & fieliable than objective indicators as
parents may misreport their children’s level of elepment and their own parenting skills. .
There is evidence of low-to-moderatross-informant correlations in terms of child
behavioural/emotional problems (Achenbach, McCohgugnd Howell 1987); and a study
conducted within the current catchment area fouhdt tparents in the community
systematically reported higher child skill levetsnpared to teacher reports (Doyle, Finnegan,
& McNamara, 2012). If parenis both the high and low treatment groups systaralé under

or over-report the outcomes under analysis, thié mat bias the results regarding program
effectiveness as the magnitude of the differenck e the same, however if one group
systematically misreports and the other does rfus will bias our estimates of program
effectiveness.

To test the reliability of the self-reported mea&surwe took advantage of the
availability of observational items in the HOME a®HIF instruments. Restricting our
analysis to solely observational items led to tssat 18 months which echo those presented
in Table 5 (available upon request). Specificatl, 18 months, the significant differences
between the high and low treatment groups with @eispo theacceptanceand restriction
subdomains remain when the analysis is restriatedbservational items. In addition, the
significant result for the¢otal SHIF scoreremains. Two additional significant effects were
also found with respect to tleeganisiationandinteractionsubdomains which could suggest

that the element of noise associated with selftegdaneasures is masking some true effects.

In addition, our main measure of child developmdéme, ASQ, is a well-established
child development screening tool and a number oflies have found that it is highly

correlated with other previously validated measubhes are completed by professionals (see
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Squires, Bricker, and Potter, 1997; Squires et18199). In particular, the overall level of
agreement between the ASQ and standardised assessueh as the Bayley Scales of Infant
Development (Bayley, 1969) was 85%, ranging frorf/#6r the 4 month ASQ to 91% for
the 36 month ASQ. In addition, the measure’'s smitgit its ability to detect delayed
development, and its specificity, its ability torctly identify typically developing children,
was also in keeping with standards in the liteeatwhich identify acceptable levels of
sensitivity and specificity for developmental scrieg tests at 70% and 80% respectively
(Barnes, 1982, as cited in Duby et al., 2006). eDtstudies have also found evidence to
suggest that the ASQ is a valid screening tool lgablerg et al., 2009; Skellern, Rogers, and
O’Callaghan, 2007). Overall the literature suggesist there is considerable agreement

between the ASQ and standardised measures thedradacted by professionals.

6. Summary and Conclusion

This paper investigates the effectiveness of imaest in an early childhood program from
uteroto 18 months of age on key indicators of earlyl $&rmation, and on parenting skills.
We find significant effects of the program on paimp (specifically theHome Observation
for Measurement of the Environmenhe Supplement to the HOME for Impoverished
FamiliesandInteractions with Baby Although, these results were weakened to sortenex
when we corrected for attrition bias, a similartgat of effects emerged which reinforces the

original findings.

Overall, with respect to child development, we fiittle evidence of a statistically
significant effect, a result which is consistenthwprevious evaluations of home visiting
programs which have examined early child outcoreS.(Department of Health and Human
Services, 2009; Gomby, Curloss, & Behrman, 1998 @stimated impact of the program on

child developmenivas more precise when we corrected for attriti@s psuggesting that the
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few identified effects in the original analyses resgent a true, tangible impact on child
development at 18 months. This is a promising teguén the Smitsman and Corbetta (2010)
finding that developmental advances and delayseateemely difficult to detect in very

young children.

However, our analysis suggests that home visitnognams can be an effective means
of improving deficits in early parenting skills atlte home environment within a relatively
short time frame. In home visiting programs suchP&i., parents are conceived as the
primary mechanism for change. Thus the main avéyughich child skills can develop and
grow is via changes in parenting skills and ale#itiThese new strategies and skills, which
have been developed through interactions with famiéntors and PFL materials, may take
time to have an impact on infant behaviour and bgweent. Indeed, the majority of studies
that calculate high returns to early childhood stugent are based on analyses conducted
when the participating children have reached tlemdge years or adulthood (Olds et al.,
1997b; Heckman et al., 2010a). This study suggdsisimprovements in early parenting
skills may be one such mechanism that accounthése later findings. The theory on human
skill formation points to a skill multiplier effe¢Cunha and Heckman, 2007), and there may

be periods of latency.

In addition, the lack of sizable effects on key dimaions of child development may be
attributable to dosage and timing. Recall that dkerage PFL participant began engaging
with the program half way into their pregnancy {£deks) and had received, on average, 27
home visits between program entry and 18 monthis. iossible that this small window of
intervention did not allow enough time for the papiants to adopt the strategies advised by
their mentors as the bond between mentor and fpamicwas still being formed (Ammerman

et al. 2006).
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From a methodological perspective, a naive evalnatrategy (which examines each
outcome individually, and calculates the proportiminoutcomes for which a significant
difference is found) would indicate a significaffiteet for 25 percent of outcomes (6/24) at
six months, 7 percent of outcomes (1/14) at 12 hmrand 16 percent of outcomes (5/30) at
18 months. This could be intrepreted as an ovsrgtfiificant effect. Indeed, this strategy of
examining the proportion of results that are siaa#ly significant is employed in Kahn and
Moore (2010) to define programs that are “foundvtrk”.*® Similarly, Avellar and Paulsell
(2011) note that few of the studies examined as$ plthe Home Visiting Evidence of
Effectiveness (HomVee) Review make correctionsnfioiitiple outcomes and advise caution
when interpreting the significance of the findingesented in the literature. In our analysis,
the p-values have been adjusted to account for theaseklikelihood of a Type | error in a
multiple hypotheses setting. This more rigoroushme indicates fewer program effects than
a naive approach, which examines all outcomes atgar However, the small differences
we have identified between the low and high treatngeoups could potentially result in large

returns over time.

Early childhood interventions have received rekiittle attention in Europe, yet
given the social, economic, and cultural differenjcespecially with respect to the social
welfare system, it cannot be assumed that thenfgsdirom seminal American studies can be
extended to European countrf@surther analysis of later waves of outcome dath lve

examined to understand the true effectiveness miehasiting programs in non-US settings.

15 The authors do no define the cutoff they use bggest that if 4 of 7 or 5 of 9 measures were fotmde
statistically significant, the program would beidefl as “found to work”.

® The PFL project is part of The European Network Early Childhood Interventions (ENECI) linking
researchers conducting the experimental evaluatibaarly childhood programs in non-U.S. settings
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