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ABSTRACT
This study uses an experimental design to estimate the effect of a targeted policy intervention
on global and experienced measures of maternal well-being. Participants are randomly
assigned during pregnancy to an intensive parenting program or a control group. Well-being
is assessed after approximately four years of program exposure. Global well-being is
captured using measures of life satisfaction and parenting stress. Experienced well-being is
captured using episodic reports of affect derived from the Day Reconstruction Method and a
measure of mood yesterday. The intervention has no impact on global or negative measures,
yet some individual treatment effects are observed on experienced measures of positive affect
and mood yesterday, particularly during times spent without the target child. This may reflect
a greater value being placed on non-parenting time, given the additional investment in
parenting promoted by the intervention. These results suggest that early policy interventions
may produce meaningful improvements in experienced well-being.
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1. Introduction
Understanding the impact of targeted early intervention policies on the life-long
development of children is an increasingly important focus of modern policymakers. One
potential externality of such interventions is welfare improvements for parents, particularly
for policies that target parenting and coping skills. Such benefits may yield value both
directly, through their immediate impact on parental utility, and indirectly, through impacting
improved child health and development. Understanding how to quantify these benefits is
essential for providing a full account of the costs and benefits of early intervention policies.
The identification of the utility effects of many public policies is frequently hampered
by non-experimental designs which cannot infer causality. Randomized controlled trials are
widely considered the most robust means of determining impact (Craig et al., 2008), yet few
experimental policy evaluations have incorporated comprehensive measures of utility into
estimates of treatment effects. Global well-being measures are increasingly used as direct
measure of utility and are based on retrospective assessments of evaluative (e.g. life
satisfaction) and hedonic (e.g. happiness) well-being. Such global measures are often elicited
as single-item questions asking respondents to rate their well-being generally or over several
weeks. More recently, a set of papers have argued for a more disaggregated approach which
measures experienced utility at the level of the day or even in real-time (e.g. Dolan and
Kahneman, 2008; Kahneman et al., 2004). To date, few studies have utilized these utility
flow measures to evaluate policies including targeted intervention programs.
In this paper, we report findings from a study designed to evaluate the well-being
effects of an early intervention program on a sample of mothers in a disadvantaged area in
Ireland. Our paper adds to the literature by exploiting a randomized controlled trial in which
participants are assigned to either an intensive five-year parenting program or a control group
that receives low level supports common to both groups. This study is the first to examine the
impact of a policy intervention on measures of experienced and global well-being using an
experimental design. This distinction between experienced and global well-being has been
described by Kahneman as reflecting the difference between “living life” and “thinking about
life” (Kahneman and Riis, 2005). In this study, global well-being is captured using measures
of life satisfaction and a standardised measure of parenting stress. Experienced well-being is
captured using daily reports of average, positive, and negative affect derived from the Day
Reconstruction Method (DRM) and a measure of mood yesterday.
The DRM also allows us to measure well-being during times spent with and without
the target child. This is particularly relevant given the ambiguity of the effect of children on
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parental well-being, an issue that is complicated by selection into parenthood (see Deaton and
Stone, 2013; Deaton and Stone, 2014). Thus, the ability to measure well-being at multiple
points of the day may help to improve understanding about the causal relationship between
children and well-being. Time use data also allows us to determine whether any identified
treatment effects are driven by differences in the daily activities of the participants. Utilizing
the methodology of Heckman et al. (2010), we employ permutation testing to address issues
relating to the small sample size and, as a robustness test, we apply a stepdown procedure to
mitigate the likelihood of accepting a false positive due to multiple hypothesis testing.
Our results identified an individual treatment effect on experienced positive affect
across episodes of the study day, yet only for time spent without the target child. The
treatment group have similar levels of positive affect during episodes with and without their
target child, while the control group experience a fall in positive affect during episodes
without their child. Similarly, we find an individual and stepdown treatment effect on an
experienced measure of mood yesterday, yet not for time spent with child(ren). Consistent
with the early intervention literature, the program has no impact on negative aspects of wellbeing, including both experienced negative affect and a global standardized measure of
parenting stress. In addition, while higher proportions of the treatment group report being
satisfied with their lives compared to the control group, these differences did not reach
significance. We also identify no differences in time use across the study day concerning the
amount of time or types of activities mothers engage in with the target child.
The paper is structured as follows. Section 2 outlines the conceptual issues involved
in measuring well-being and their relevance for the evaluation of early intervention programs.
In Section 3 we provide details of the early intervention under investigation and the wellbeing measures employed. Section 4 outlines our empirical model and statistical methods.
Section 5 presents the results, and Section 6 concludes.

2. Background and literature

2.1 Well-Being and evaluation of public policy
The use of well-being measures in public policy has been widely debated in recent
years (OECD, 2013). One driver of this debate is concern that purely financial measures of
utility, such as employment and consumption, do not adequately capture utility, particularly
in the presence of various types of bounded rationality (e.g. hyperbolic discounting, loss
aversion) and externalities (e.g. Beshears et al., 2008). Scholars from a wide range of
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disciplines have called for global well-being measures to be directly incorporated into the
development of national progress indicators (e.g. Diener and Seligman, 2004; Forgeard et al.,
2011; Stiglitz et al., 2009).
There has also been a growing interest in using well-being measures to evaluate
public goods and the effects of specific policies (Dolan et al., 2011; Frey and Stutzer, 2002;
Gruber and Mullainathan, 2005; Luechinger, 2009). One issue with this approach is the
identification of causal effects, and in particular, the specific impact of the public good being
tested. For example, individuals may sort into regions that provide higher levels of the public
good or may be driven to choose higher levels of the good based on unobservable
characteristics correlated with either well-being or the determinants of well-being. One
approach is to develop instrumental variables estimates or exploit fine-grained exogenous
variation in the provision of the good (e.g. Levinson, 2012). However, these methods may not
be possible for all public goods and require restrictive assumptions. Thus, for public policies
with unknown effects, it has become increasingly common to pilot test provision of the good
using random assignment (Duflo et al., 2008).

2.2 Maternal welfare and early intervention programs
Regarding policies which specifically focus on boosting children’s skills, recent
studies using random assignment have examined the potential for targeted early intervention
programs to have long-lasting effects on the emotional, social, health, and economic
development of children (Campbell et al., 2014; Heckman et al., 2010; Gertler et al., 2014).
Less work, however, has examined the effect of these interventions on the welfare of parents.
While early intervention programs may have an impact on the economic well-being of
parents, such effects are complex. For example, the impact of a program on employment and
consumption may be ambiguous if substitution effects occur which result in a change in
priorities due to the intervention. A program may lead to reduced parental employment due to
a conscious decision by parents to spend more time with their children. Consequently,
measuring a parent’s welfare directly may prove more informative regarding the utility
effects of early intervention.
Home visiting programs (HVPs), which are a common form of early intervention that
work directly with parents, may particularly have an impact on parental utility. The
prevailing pattern, based on meta-analytic findings, suggests that the effects of HVPs are
concentrated on parenting behaviors, attitudes, and skills (Filene et al., 2013; Sweet and
Appelbaum, 2004). There is also evidence, albeit less consistent, for improvements in
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parental life course outcomes (e.g. employment self-sufficiency, and reliance on public
assistance, Filene et al., 2013; Sweet and Appelbaum, 2004).
Less is known about the impact of HVPs on psychological well-being, and the
direction of this effect is ambiguous. On the one hand, HVPs may improve well-being if the
supports delivered by the home visitor foster a therapeutic alliance which acts as a pathway
for promoting utility (see Ammerman et al., 2010). Alternatively, drawing on the family
investment theory (Becker, 1991), HVPs may have deleterious effects on well-being if the
intervention promotes substantial parental investment in the child. This may come at a cost of
increased parental time, effort, and emotional outlays in the short-run, with the expectation
that such investments would increase parental utility in the long run.
Research examining the relationship between early intervention and psychological
well-being has focused predominantly on global negative measures. A substantial literature
has illustrated the harmful effects of stress and depression on parent functioning and the
subsequent consequences for child well-being (e.g., Crnic and Low, 2002; Murray et al.,
1996). Depression, in particular, affects a considerable proportion of mothers enrolled in
HVPs due to elevated risk conferred by their disadvantaged status. Ammerman and
colleagues’ (2010) systematic review found that HVPs are not sufficiently powerful, in and of
themselves, to substantially mitigate depression, as measured by standardized self-report
instruments. Equally, HVPs tend not to be effective in reducing parent-reported levels of
stress (Sweet and Appelbaum, 2004).
Comparatively fewer studies have examined the impact of HVPs on positive aspects
of well-being such as self-efficacy and self-esteem. Theories of self-efficacy, which link
people’s beliefs about their capabilities to their subsequent motivation, behavior, and wellbeing (Bandura, 1977), are central to many HVPs. Parents’ perceptions of their self-efficacy
may influence their choices and the degree to which they invest in their own health and the
development and care of their children (Olds, 2006). Studies that have examined positive
aspects of well-being are inconclusive, and have yet to be subject to systematic review. While
some HVPs have demonstrated positive treatment effects in this domain (e.g. Kitzman et al.,
1997), no effects are observed in others (e.g., Mitchell-Herzfeld et al., 2005). Collectively,
this evidence suggests that it may be easier for HVPs to alter parenting behaviors than
emotional states (Brooks-Gunn and Markman, 2005).
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2.3 Global versus experienced measures of well-being
A critical issue for evaluations of public policies, including targeted early intervention
programs, is the question of how well-being should be measured. The possibility that
experienced measures of well-being may have different determinants to global measures has
been addressed in a number of studies. Knabe et al. (2010) have argued that the negative
effects of unemployment may depend on whether self-reported life satisfaction measures or
diurnal measures are used. Kahneman and Deaton (2010) also find that estimates of the wellbeing effect of income differ substantially by whether income is measured generally or as a
feeling about the previous day.
A large body of literature has emerged on the use of global retrospective measures of
well-being, such as evaluations of life or domain satisfaction and accounts of happiness.
These measures have the strong advantage of providing information regarding the person's
appraisal of their circumstances and their feelings about them; however considerable debate
exists regarding their consistency. Kahneman and others have documented how immediate
mood and context can bias retrospective evaluations, and have argued that the act of thinking
about such quantities may focus individuals on aspects of their life that are not crucial to their
actual well-being (Kahneman and Krueger, 2006). Furthermore, retrospective happiness
accounts or remembered utility tend not to accurately represent experience, as such accounts
are overly influenced by intense or recent experiences and the duration of experiences is
typically neglected (Kahneman et al., 2004). Finally, alongside systematic recall biases,
people may simply fail to accurately recall their well-being over extended periods of several
days or weeks, introducing greater error into well-being estimates.
Dolan and Kahneman argue that experienced utility is a more reliable measure of an
individual’s well-being, in that it directly captures emotional experiences in real time as
opposed to being filtered through cognitive biases associated with evaluating and
remembering one’s overall state (Dolan and Kahneman, 2008). The experience sampling
approach captures flows of utility by collecting information on individuals’ self-reported
emotional responses to their daily experiences in real time at specific points during a day
using electronic devices as prompts (Stone and Shiffman, 1994). It has been widely applied
in clinical psychology and psychiatry studies (e.g. Bowen et al., 2013; Bylsma et al., 2011;
Henquet et al., 2010; Palmier Claus et al., 2012; Peeters et al., 2006; Thompson et al., 2012).
Kahneman et al. (2004) proposed the use of the DRM as an alternative means of
recording diurnal fluctuations in experienced well-being in a less burdensome manner than
the experienced sampling approach. The DRM is completed in a single session during which
5

respondents divide the previous day into discrete activities or episodes which are then rated
across several positive and negative emotional/affective states. Compared with experience
sampling, the DRM has the advantage of eliciting events over an entire day without
interfering with the day’s activities or placing administrative or respondent burden associated
with carrying equipment to record events. The DRM has been used in a variety of settings,
including measuring time use and emotional well-being among the unemployed (Knabe et al.,
2010; Krueger and Mueller, 2012), examining individuals with optimal mental health
(Catalino and Fredrickson, 2011), and studying women during the transition to motherhood
(Hoffenaar et al., 2010).
Another important distinction when measuring well-being using the DRM, concerns
positive and negative affect. Positive affect includes feelings of happiness, calm, focus, and
control, whereas negative affect includes feelings of stress, anxiety, anger, and impatience.
Positive and negative affect have been shown to represent different dimensions of well-being
with distinct correlates. For example, negative affect is traditionally associated with health
issues, whereas positive affect is associated with social engagement (see Crawford and Henry
2004; Tellegen et al 1999; Watson, Clark and Tellegen, 1988). An advantage of the DRM is
its ability to elicit ratings of a series of episodes on dimensions of both positive and negative
affect.
One potential concern when using the DRM is that respondents may not accurately
recall emotions experienced the previous day. Several studies have examined this issue by
comparing DRM ratings with ratings provided in real time using experienced sampling
methods, and all find a reasonably high degree of convergence (Bylsma et al., 2011; Dockray
et al., 2010; Kahneman et al., 2004; Kim et al., 2013; Miret et al., 2012)1. Furthermore, Daly
et al., (2010) find a positive correlation between DRM measures of negative affect and
fluctuations in heart rate, an objective indicator of psychological stress. Thus, there is a
substantial degree of concordance among different studies demonstrating that the DRM
provides a reliable means of measuring flows of emotional states (see Diener and Tay 2014
for a review of DRM research).
Although the DRM is arguably less burdensome than experienced sampling, it
nonetheless requires considerable participant effort (Atz, 2013). Consequently, interest has
developed in less intensive measures of experienced well-being that are still robust to
cognitive biases which affect global measures. One proposed approach is a measure of mood
1

For example, Dockray et al. (2010) observes between-persons correlations between experience sampling and DRM
measures ranging from 0.58 to 0.90.
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yesterday. This requires respondents to provide an overall appraisal of a given emotional state
across the course of the previous day, and thus may be a more practical alternative than the
DRM. Although these measures have recently been incorporated in some large scale social
surveys, such as those conducted by the Gallup Organization and the UK Office of National
Statistics, evidence is still needed to endorse their value as a viable proxy for more intensive
measures of experienced affect (Stone and Mackie, 2013).

3. Experimental treatment and methods

3.1 Experimental set-up
Participants were randomly assigned during pregnancy to an intervention group
receiving the Preparing for Life (PFL) HVP (PFL and The Northside Partnership, 2008) and
the Triple P Positive Parenting Program (Sanders et al., 2003), or a control group. The
treatment aims to improve the health and development of children by intervening during
pregnancy and working with families until the children start school at age 4/5. Home visiting
is a widely used form of early intervention which provides parents with direct instruction on
parenting practices, as well as information, social support, and access to other community
services (Howard and Brooks-Gunn, 2009). The program was developed in response to
evidence that children from the catchment area were lagging behind their peers in terms of
cognitive and non-cognitive skills at school entry (Doyle et al., 2012). PFL is a manualized
program which is grounded in the theories of human attachment (Bowlby, 1969), socioecological development (Bronfenbrenner, 1979), and social-learning (Bandura, 1977). The
trial is registered with controlled-trials.com (ISRCTN04631728).

3.1.1 Treatment
The intervention prescribes twice monthly home visits, lasting approximately one
hour, delivered by mentors from a cross-section of professional backgrounds including
education, social care, and youth studies. Mentors received extensive training prior to
program implementation and monthly supervision thereafter. Each family is assigned the
same mentor over the course of the treatment where possible. The home visits are tailored
based on the age of the child and the needs of the family and are guided by a set of Tip Sheets
which present best-practice information on pregnancy, parenting, and child health and
development.
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This study refers to the impact of the treatment on maternal well-being and includes
participants who were engaged with the program for at least two and a half years. The
program is anticipated to have an impact on maternal well-being due to the nature of the
mentor-mother relationship and the supports provided. Specifically, the mentors support
mothers by building a strong relationship with them and helping them to improve their
parenting and problem solving skills using role modelling, coaching, discussion,
encouragement, and feedback. In addition, a number of Tip Sheets delivered between
pregnancy and the child’s second birthday focus on maternal personal and social well-being,
including the mother’s relationship with the father, social support, support services available
in the community, self care, exercise, and postnatal depression. For example, one Tip Sheet
provides information on the prevalence and symptoms of postnatal depression, while the Tip
Sheet on relationships and quality time recommends that mothers talk to their partner every
day and schedule time to be together. A further Tip Sheet on self-care suggests that mothers
reward themselves by relaxing and doing something that makes them feel good.
The treatment group are invited to participate in an additional parenting course (Triple
P Positive Parenting Program; Sanders et al., 2003) when their children are between 2 and 3
years old. Triple P promotes healthy parenting practices and positive parent-child attachment.
Meta-analysis of Triple P has demonstrated positive effects for parents regarding parenting
practices, and for children regarding social, emotional, and behavioral outcomes (Sanders et
al., 2014). The majority of participants who availed of Triple P took part in Group Triple P
which consists of five 2-hour group discussion sessions and three individual phone calls
facilitated by the mentors.

3.1.2 Common supports
While the HVP and the Triple P program is the treatment under investigation, both the
treatment and control groups receive common supports including developmental materials
and book packs. Both groups are also encouraged to attend public health workshops on stress
management and healthy eating which are already available to the wider community,
however relatively few members of either group attend these sessions. The control group also
has access to a support worker who can help them avail of community services if needed,
while this function is provided by the mentors for the treatment group. Further information on
the program and the design of the evaluation has been published elsewhere (Doyle, 2013).

3.2 Participants
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The original RCT study enrolled pregnant women from a suburban community in
Dublin, Ireland, which had above national average rates of unemployment, early school
leavers, lone parent households, and public housing. All pregnant women from this
community, regardless of parity, were eligible for voluntary participation in the program.
Recruitment took place between 2008 and 2010 through two maternity hospitals or selfreferral in the community. In total, 233 participants were recruited and an unconditional
probability randomization procedure assigned 115 participants to the treatment group and 118
to the control group. A computerised randomisation program was used, with no stratification
or block techniques.
Of the original 233 participants, 192 were eligible to participate in the present study
of well-being as they had not voluntarily or involuntarily dropped out of the study at the time
of data collection.2 Appendix Figure A1 depicts the recruitment of participants in the original
trial and the present study. Mothers were invited to take part in this study by telephone, and a
flyer was sent to those who could not be reached. The study was described to participants as
“A Day in the Life of a Parent”, the goal of which was to collect information on parents’
daily lives and to learn about the different emotions parents experience during a typical day.
Of the 192 target participants, 102 (treatment = 46; control = 56) took part, 34 refused3, 2
agreed but did not participate, and 54 could not be reached by telephone, text, or letter.4 The
participants were at various stages in the program when they participated in this study; the
youngest child was 24.6 months and the oldest child was 62.5 months old.5
Participants who chose to take part did not differ from those who refused on 93% of
the baseline characteristics collected during pregnancy (106/114).6 Significant differences on
7% of measures indicated that mothers who chose to take part in this study were somewhat
more disadvantaged than those who did not participate. For example, they reported
consuming more alcohol, availing of a greater number of services, being more open [as per
the Ten Item Personality Index (TIPI; Gosling et al., 2003)], having their activity impaired by
illness, being in receipt of social welfare payments, and meeting the risk cutoff for lack of

2

32 participants (treatment = 17; control = 15) voluntarily dropped out of the study and a further 9 (treatment = 6; control =
3) involuntarily chose to drop out due to miscarriage, death, child death, or moved out of the catchment area at the time of
data collection for the present study.
3
The leading reason for refusal was lack of time, particularly amongst working participants.
4
Of the 92 participants who did not participate in the present study, 83 completed a baseline interview, 70 completed a 6
month interview, 66 completed a 12 month interview, 57 completed an 18 month interview and 65 completed a 24 month
interview.
5
Length of time in the program is controlled for in all analysis.
6
Two-tailed tests were conducted, p-values <0.10 were considered significant.
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empathy towards their child’s needs [as per the Adult Adolescent Parenting Inventory (AAPI;
Bavolek and Keene, 2002)].
Appendix Table A1 presents descriptive statistics on the participating sample using
baseline data disaggregated by treatment status. The treatment and control mothers were
largely equivalent on the majority of demographic indicators. On average, mothers were
between 25 and 26 years old and had one non-PFL child. Approximately half of participants
were first time mothers, over 55% lived in public housing, and approximately 40% had not
completed a second level education and identified themselves as being unemployed.
However, a significantly higher proportion of treatment mothers had a boy as their PFL child
(48%) than control mothers (31%). A detailed analysis of differences between the
participating treatment and control groups on 114 baseline characteristics identified that the
groups did not differ on 85% (99/116) of measures. Given the sample size, it is not possible
to control for all variables upon which the two groups differ, therefore a multivariate logit
model was estimated to determine the most relevant predictors of group membership.7
Characteristics which emerged as significant predictors were then controlled for in the
estimation of treatment effects.8 In addition, we control for the infant’s gender and the length
of time exposed to the program at the time of data collection. Program duration differs for
each participant as data collection was conducted over a one year period, and recruitment into
the program took place over two and a half years.

3.3 Data collection
The study procedure was approved by the institution’s human research ethics
committee and maternity hospitals’ respective ethics committees. The survey was piloted
between November 2012 and January 2013 with a convenience sample of parents (n = 5),
PFL program staff (n = 7), and PFL pilot families (n = 5). Data collection commenced in
February 2013 and ended in November 2013 when the target sample was exhausted.
Participants were visited in their homes or a community centre (based on the participants’
preference) by a researcher, who was blind to treatment assignment, on two occasions over a
three day period.9 On the first day participants were given diaries and asked to record the next

7

Three of the 15 variables were excluded as they either had too much missing data or were collinear with another control
variable. Two control variables with minimal amounts of missing data were imputed so as to maintain sample size.
8
The control set is composed of an emotional attachment score, a self-efficacy score, the number of neighbours known by
the participant, whether or not the participant exercises at least three times per week, a community service use variable, and
whether or not the participants’ pregnancy was planned.
9
The three day period never encompassed a weekend day.
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day’s activities (study day). On the third day the survey was completed. Participants were
given a €20 (~$23) voucher as a thank you for their participation.
The survey consisted of: an adapted Day Reconstruction Method (DRM; Kahneman et
al., 2004), mood yesterday questions, global questions of life satisfaction and the Parenting
Stress Index (Abidin, 1995). All measures were administered by researchers using laptop
computers or paper questionnaires, with the exception of the PSI which was self-completed
by the participant. The survey took approximately 50 minutes to complete.

3.4 Instruments
Adapted Day Reconstruction Method (DRM; Kahneman et al., 2004). The DRM was
adapted for this study based on the research question, literature review, and piloting. To assist
the completion of the DRM, participants were asked to keep a diary of the study day broken
down into episodes across the morning, afternoon, and evening. Participants used their diary
as a prompt to describe each of the day’s episodes in terms of the time it began and ended, the
type of activity they were participating in - in terms of 21 possibilities10, where they were - in
terms of three possibilities11, and who they were interacting with, either in person or on the
phone - in terms of 15 possibilities12. Participants were also asked to rate each episode in
terms of 12 affect states including 5 positive states (happy, affectionate, competent, relaxed,
in control), and 7 negative states (depressed, impatient, criticized, angry, frustrated, irritated,
stressed) on a 7-point Likert scale from not at all to very strongly. Episodes were demarcated
collaboratively by the participant and the researcher in order to provide the most accurate
breakdown of the day.13 On average, episodes lasted 80 minutes, and participants recorded
approximately 11 episodes per day, which is in line with prior research employing the DRM
(e.g. Daly et al., 2010).
The 12 individual affect states are examined separately across the entire day and are
also averaged to create positive and negative affect scores. The difference between positive
and negative affect is also calculated to provide an overall measure of utility, known as net
affect. All scores are weighted by episode length, such that longer episodes contribute more
towards an individual’s affect state than shorter episodes.
10

Grooming/care, exercising, attending training, paid work, preparing food, eating, housework, computer/email/internet,
socialising, on the phone/skype, watching TV, relaxing, sleeping, commuting, shopping, taking care of child(ren), playing
with child(ren), putting child(ren) to bed, getting child(ren) dressed, feeding child(ren), and other.
11
Home, work, on the road, and elsewhere.
12
Alone, PFL child, other child(ren), spouse/partner, own parent(s), other relatives, partner’s parent(s), partner’s child(ren),
partner’s relatives, friends, clients/customers, other people’s child(ren), work colleagues, health professional(s), and other.
13
While the DRM is typically self-administered, collaborative administration was deemed most appropriate to limit barriers
to participation arising from literacy difficulties.
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To overcome the potential issue of different participants interpreting the affect states
in a different manner, we also use the U-index. If participants anchor themselves at different
points along the Likert scale, interpersonal comparisons may be meaningless. Thus,
Kahneman and Krueger (2006) propose the U-Index which captures the proportion of time a
participant spends in an unpleasant state. An episode is categorized as unpleasant if the
highest rated affect state is a negative one. Crucially, the U-Index only relies on an ordinal, as
opposed to a cardinal, ranking of feelings. Therefore, all participants need not view a certain
point on the scale as being precisely equivalent, but rather, they only need to have the same
ranking of affect states. If we denote negative affect as NA and positive affect as PA, with K
negative affect states and L positive affect states then the U-Index for person 𝑖 during episode
𝑗 is defined by:
𝑈𝑖𝑗 = {

𝐿
1 𝑖𝑓 max{𝑁𝐴𝐾
𝑖𝑗 } > 𝑚𝑎𝑥{𝑃𝐴𝑖𝑗 }

0 𝑖𝑓 max{𝑃𝐴𝐿𝑖𝑗 } ≥ 𝑚𝑎𝑥{𝑁𝐴𝐾
𝑖𝑗 }

The U-Index is also weighted by episode length. The resulting score represents the proportion
of time where a respondent’s strongest emotion was a negative one.
For all scores derived from the DRM, we compare the treatment and control groups
for the entire day and for subsets of episodes broken down by the time the participant was
with and without the PFL target child.
Measures of mood yesterday. To explore the utility of a less intensive proxy of
experienced affect, participants were asked to provide global ratings of their mood for the
study day. Specifically, participants were asked to indicate the percentage of time they spent
in a bad mood, a little low or irritable, in a mildly pleasant mood, and in a very good mood in
relation to the day overall and separately in terms of the time they spent with their child(ren).
A binary mood variable is created where being in a mildly pleasant mood and being in a very
good mood are considered positive, while being in a bad mood and being a little low or
irritable are not.
Global life satisfaction. To assess participants’ global evaluations of their well-being,
three life satisfaction questions were included. Participants were asked to indicate the degree
to which they were satisfied with their “life as a whole”, “life at home”, and their “life as a
parent” on a 4-point Likert scale from very unsatisfied to very satisfied. Three binary
variables (satisfied plus very satisfied versus unsatisfied plus very unsatisfied) are created.
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Parenting Stress Index Short Form (PSI; Abidin, 1995).14 The PSI includes 36 items
rated on a 5-point Likert scale ranging from strongly disagree to strongly agree. The scale
yields a total stress score and three subscale scores:
15

Dysfunctional Interaction, and Difficult Child.

Parental Distress, Parent-Child

Responses are summed to generate scores

for each of the subscales (scoring range 12 – 60) and the Total Stress score (scoring range 36
– 180). A binary variable is also created to represent mothers scoring above a cut-off of 90,
indicating a high level of stress.16 The PSI also contains a measure of defensive responding
(Abidin, 1995) derived from the widely used Crowne-Marlowe Social Desirability Scale.
These questions pertain to routine parenting experiences, a denial of which can be interpreted
as defensive, rather than accurate, responding. A score of 10 or below on this scale indicates
defensive responding. Both a cut-off and a continuous score of defensive responding are
computed.

4. Econometric framework

4.1 Empirical approach
This study adopts an intention-to-treat approach, regardless of the number of home
visits delivered or Triple P attendance. The standard treatment effect framework describes the
observed outcome 𝑌𝑖 of participant 𝑖 ∈ 𝐼 by:
𝑌𝑖 = 𝐷𝑖 𝑌𝑖 (1) + (1 − 𝐷𝑖 )𝑌𝑖 (0)

𝑖 ∈ 𝐼 = {1 … 𝑁}

(1)

where 𝐼 = {1 … 𝑁} denotes the sample space, 𝐷𝑖 denotes the treatment assignment for
participant 𝑖 (𝐷𝑖 = 1 for the intention-to-treat sample , 𝐷𝑖 = 0 otherwise) and (𝑌𝑖 (0), 𝑌𝑖 (1))
are potential outcomes for participant 𝑖. We test the null hypothesis of no treatment effect on
maternal well-being via:
𝑌𝑖 = 𝛽0 + 𝛽1 𝐷𝑖 + 𝜖𝑖

(2)
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Nine participants did not complete the PSI at the time of their interview. For these participants PSI scores from their most
recent interview conducted as part of the main evaluation were employed. On average, these PSI measures were
administered 4.6 months prior to the present study. When these participants are removed from the analysis the results do not
change.
15
Cronbach’s alpha is used to assess the internal consistency of the PSI. Total Stress Score (36 items, α=0.90), Parental
Distress (12 items, α=0.90), Parent-Child Dysfunctional Interaction (12 items, α=0.90), and Difficult Child (12 items
α=0.89). These indicate a high degree of internal consistency.
16
In accordance with the manual, subdomain and total scores were not computed for participants who were missing data on
more than one item on a given subscale. This affected one participant on the Parent Distress subscale, two participants on the
Parental Child Dysfunctional Interaction subscale, seven participants on the Difficult Child subscale and eight participants
on Total and Cut-Off scores.
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Equation 2 is estimated using t-tests/OLS regressions for continuous outcomes and
chi-squared tests/logistic regressions for binary outcomes, both excluding and including
relevant group differences. Permutation-based hypothesis testing is also used as it does not
depend on distributional assumptions and thus facilitates the estimation of treatment effects in
small samples (Ludbrook and Dudley, 1998). A permutation test relies on the assumption of
exchangeability under the null hypothesis. If the null hypothesis is true, which implies that
the program has no impact on well-being, then taking random permutations of the treatment
indicator does not change the distribution of outcomes for the treatment or control group.
Permutation tests work by calculating the observed test statistic by comparing the outcomes
of the treatment and control group. Then, the data are repeatedly shuffled so that the
treatment assignment of some participants is switched between the groups. The p-value for
the permutation test is computed by examining the proportion of permutations that have a test
statistic more extreme than the observed test statistic in the original sample. For the
unconditional models, permutation tests, based on 100,000 replications are used to estimate
the program’s impact.
The permutation procedure relies on the exchangeability properties of the joint
distribution of outcomes and treatment assignment. When this testing is applied to a
randomized sample, the exchangeability property is easily achieved. When the
exchangeability property is not obvious, e.g. the two groups differ on certain characteristics, a
conditional inference can be implemented using a revised version of a permutation test that
relies on restricted classes of permutations. This procedure uses the conditional
exchangeability property and tests for program effects, while controlling for a set of variables
upon which the joint distribution of outcomes and treatment assignment is exchangeable.
Conditional permutation testing first partitions the sample into subsets, termed orbits,
each consisting of participants with common background measures. Under the null
hypothesis of no treatment effect, treatment and control outcomes have the same distributions
within an orbit. Thus, the exchangeability assumption is restricted to strata defined by the
controls. In our conditional analysis we include eight control variables. One binary variable is
used to produce the orbits: the child’s gender. However, using orbits proves problematic with
multiple conditioning variables, as the strata become too small, leading to a lack of variation
within each orbit. To circumvent this problem and obtain restricted permutation orbits of
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reasonable size, we assumed a linear relationship between the remaining seven17 conditioning
variables and the outcomes.
Thus, we partition the data into orbits on the basis of the child’s gender and then
regress each outcome on the seven variables assumed to share a linear relationship with the
outcomes. Next, the residuals are permuted, based on 100,000 replications, from this
regression within the orbits. This method is referred to as the Freedman–Lane procedure
(Freedman and Lane, 1983) and was found to be statistically sound in a series of Monte Carlo
studies (Anderson and Legendre, 1999). Heckman et al., (2010) applied this procedure to an
analysis where the randomization was compromised so that the exchangeability property was
not guaranteed. The results presented in Section 5 include both conditional and unconditional
permutation testing p-values from two-tailed tests.

4.2 Additional analysis
Analysing the impact of the program on multiple well-being measures increases the
likelihood of a Type-1 error and studies of RCTs have been criticized for overstating
treatment effects due to this ‘multiplicity’ effect (Pocock et al., 1987). To address this issue
and assess the robustness of our results, we employ the stepdown procedure described in
Romano and Wolf (2005). The stepdown procedure involves calculating a t-statistic for each
null hypothesis in a family of outcomes and placing them in descending order. Using the
permutation testing method, the largest observed t-statistic is compared with the distribution
of maxima permuted t-statistics. If the probability of observing this statistic by chance is high
(p ≥ 0.1), we fail to reject the joint null hypothesis that the treatment has no impact on any
outcome in the family of measures being tested. If the probability of observing this t-statistic
is low (p < 0.1), we reject the joint null hypothesis and proceed by excluding the most
significant individual hypothesis and test the subset of hypotheses that remain for joint
significance. This process of dropping the most significant individual hypothesis continues
until only one hypothesis remains. ‘Stepping down’ through the hypotheses allows us to
isolate the hypotheses that lead to a rejection of the null. This method is superior to the
Bonferroni adjustment method as it accounts for interdependence across outcomes.
In this study the well-being measures are placed into 14 families for the individual
permutation tests.18 The stepdown procedure is then conducted on the families where we
17

The control set is composed of a participant’s program duration, an emotional attachment score, a self-efficacy score, the
number of neighbours known by the participant, whether or not the participant exercises at least three times per week, a
community service use variable, and whether or not the participants’ pregnancy was planned.
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identify significant individual differences. The outcome measures included in each family
should be correlated and represent an underlying construct. However, outcomes which are
derived from the same measure should not be included in the same stepdown family. For this
reason, we apply the stepdown procedure to 9 of the 14 families.19
In addition to examining differences in well-being, we also explore patterns of time
use across the treatment and control groups regarding interactions, locations, and activities.
We calculate the proportion of episodes involving interactions with the PFL child, the
participant’s partner, and other family members.20 In terms of locations, we examine the
proportion of episodes which take place in the home and in the workplace. Finally, we
calculate the proportion of episodes where the participant was looking after and playing with
their

children21

and

where

they

were

relaxing/socializing22,

engaging

in

housework/cooking23, exercising or commuting.
We apply two-tailed tests for both the individual and stepdown tests as we are not
proposing a specific directional hypothesis regarding the program’s impact on well-being.

5. Results

5.1 Correlation across well-being measures
Appendix Table A2 presents individual level correlations for the well-being measures.
By construction, net affect exhibits a strong positive correlation with positive affect and is
negatively correlated with both negative affect and the U-Index. Additionally, positive affect
exhibits a moderate negative correlation with both negative affect and the U-Index. As one
would expect, negative affect is strongly associated with the U-Index. The experienced
measure of mood yesterday is also moderately correlated with the four measures of wellbeing derived from the DRM. However, a previous study found a higher degree of
association between similar measures (Christodoulou, Schneider, and Stone, 2014). In
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Overall net affect, the U-Index, overall positive affect, positive emotions during the day as a whole, positive emotions
during time spent with the PFL child, positive emotions during time without the PFL child, overall negative affect, negative
emotions during the day as a whole, negative emotions during time spent with the PFL child, negative emotions during time
without the PFL child, mood, life satisfaction PSI total scores, and PSI subdomains.
19
For example, as the measure of net affect during times spent with the PFL child and the measure of net affect during time
spent without the PFL child, are both constructed from overall net affect measure, it is not possible to test the joint
significance of these three variables in the same stepdown family. The 5 groups that were ineligible for stepdown analysis
were: net affect, the U-Index, overall positive affect, overall negative affect, and PSI total scores.
20
This category includes the participants’ parents, other relatives of the participant, their partners’ parents and their partners’
other relatives and it not include the participants’ children or the participants’ partner.
21
This category includes getting children dressed, feeding children, getting children ready for bed, and caring for children.
22
This category includes socialising, relaxing, browsing the computer, talking on the phone, and watching TV.
23
This category includes doing housework, preparing food, and shopping.
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addition, the global measure of life satisfaction displays only weak correlations with the
experienced measures of net affect, positive affect, the U-Index, and the measure of mood
yesterday. Life satisfaction is significantly negatively correlated with negative affect and total
stress as measured by the PSI, but the magnitude of these associations is modest. The PSI is
also correlated with net, positive, and negative affect, and mood yesterday, but is not related
to the U-Index. This analysis suggests that global and experienced measures of well-being
may represent different concepts.
5.2 Descriptive statistics on affect measures24
For each episode, respondents report a score for a range of affect states which are
classified as being either positive (happy, competent, relaxed, affectionate, in control) or
negative (impatient, frustrated, depressed, irritated, angry, stressed, criticized). To generate
descriptive statistics, the positive and negative affect values are standardized for the entire
sample to have a zero mean and a standard deviation of one. Every episode recorded is
assigned an hour corresponding to the midpoint of the episode. For each midpoint hour from
08:00 to 22:00, the average positive and negative affect is calculated separately for the
treatment and control groups.
Figure 1 illustrates the pattern of average positive affect over the course of the study
day and shows that the treatment group report higher positive affect scores at every hour,
compared to the control group.

24

In order to gauge the normality of the study day, participants were asked to rate how the study day compared to that day of
the week typically, on a five-point Likert scale from much worse, to much better, both overall and separately in terms of the
time they spent with their child(ren). Participants were also asked to rate how anxious they felt on the study day compared to
that day of the week typically, on a five-point Likert scale from a lot less anxious, to a lot more anxious, both overall and
separately in terms of the time they spent with their child(ren). There were no differences found between the treatment and
control groups on either of these variables suggesting the study took place on an a typical day. The majority of participants
reported that the study day was either typical or better compared to that day of the week usually, both for the day as a whole
(79%) and separately in terms of time spent with their child(ren) (83%). The majority of participants also reported that they
felt less anxious on the study day compared to that day of the week usually, both for the day as a whole (57%) and separately
in terms of time spent with child(ren) (88%).
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Fig.1. Standardized average positive affect for treatment and control groups.

Conversely, Figure 2 indicates that there is no clear difference in negative affect
between the two groups. Both the treatment and control groups display a similar pattern of
mid-morning and mid-afternoon peaks, followed by an evening decline as is typical (e.g.
Daly et al., 2010; Stone et al., 2006).
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Fig.2. Standardized average negative affect for treatment and control groups.

5.3 Estimation of Treatment Effects
Below we present estimates of treatment effects for experienced measures of mood
yesterday, net affect, the U-Index (Table 1), positive affect (Table 2), and negative affect
(Table 3) scores. Table 4 presents the results using global measures of life satisfaction and the
standardized measure of parenting stress. The unconditional means and standard deviations
18

are reported throughout. Four columns of p-values are presented in each table representing
the statistical significance of the estimated treatment effect from an unconditional t-test/chisquared test, an unconditional permutation test, a conditional t-test/chi-squared test, and a
conditional permutation test, respectively.25 Given the observed differences between the
treatment and control groups at baseline the conditional results represent the most reliable set
of findings. Overall, the t-tests and the permutation tests produce very similar results.
Table 1 compares the treatment and control groups in terms of their mood yesterday,
net affect, and U-Index for the day as a whole and also time spent with and without the PFL
child. It shows that both groups report spending approximately three-quarters of the study day
in a positive mood. This increases to four-fifths when participants restricted their judgements
to the time spent with children. Furthermore, the treatment group reports spending a
significantly higher proportion of the study day in a positive mood than the control group in
the conditional models.
In terms of the DRM measures, on average, participants in both groups report a net
affect score of approximately 3 over the course of the study day. This implies that
participants experience positive emotions three points more intensively on the 0-6 Likert
scale than negative emotions. Therefore, it is unsurprising that both groups spend
approximately only 10% of their day in an episode where the strongest emotion is a negative
one, as shown by the U-Index. Both groups experience a slight decline in net affect and a
corresponding slight rise in the U-Index in episodes when they are without their PFL child.
No significant treatment effects are identified for the net affect or U-Index measures.

Table 1
Treatment effects for experienced well-being: Mood yesterday, net affect and U-index.
MTREAT
(SD)
Mood Yesterday
Portion of day spent in a positive mood

MCONTROL
(SD)

Unconditional

Conditional

p1

p2

p1

p2

0.71
(0.25)
0.84
(0.19)

0.321

0.308

0.011**

0.014**

Portion of day spent with children in a
positive mood

0.76
(0.18)
0.83
(0.21)

0.821

0.827

0.510

0.471

Net affect

3.03

2.84

0.355

0.512

0.330

0.377

(1.41)

(1.37)

2.98

2.95

0.829

0.917

0.601

0.787

Net affect during time spent with PFL
25

For continuous outcomes t-tests refer to OLS coefficients, for binary outcomes logistic regressions were estimated and
chi-squared tests assessed the significance of observed treatment coefficients.
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Child
Net affect during time spent without
PFL child

(1.58)

(1.38)

3.00

2.68

(1.78)

(1.59)

U-Index

0.10

0.09

(0.14)

(0.18)

0.10

0.08

(0.16)

(0.18)

0.11

0.12

(0.24)

(0.27)

U-Index during time spent with PFL
child
U-Index during time spent without
PFL child

0.141

0.356

0.266

0.219

0.965

0.689

0.745

0.704

0.506

0.461

0.571

0.457

0.429

0.875

0.979

0.776

Notes: The sample size is 101 (Treatment=46, Control=55), except when we restrict the analysis to time spend without the
PFL child, as 5 control participants (Treatment=46, Control=50) did not record any episodes without their PFL child, and
apart from Mood Yesterday (Treatment=45, Control=55). ‘M’ indicates the unconditional mean. ‘SD’ indicates the
unconditional standard deviation. 1 two-tailed t-test p-value 2 two-tailed p-value from an individual permutation test with
100,000 replications, * p < .10, ** p < .05, *** p < .01

Table 2 compares the treatment and control groups in terms of their overall positive
affect and individual positive affect states for the day as a whole and also time spent with and
without the PFL child. Overall, feelings of competence and control receive the highest
ratings, while feeling relaxed receives the lowest. This pattern differs slightly depending on
whether participants were in episodes with/without their PFL child, with participants
reporting substantially higher levels of affection during episodes with the PFL child. A
treatment effect is identified for overall positive affect in all 4 models; however it is only
significant for the time spent without the PFL child. This difference is primarily driven by a
decline in the control group’s positive affect during episodes in which they are not with their
PFL child, while the treatment group is slightly more stable in terms of positive affect during
episodes with or without their PFL child.
In terms of the individual positive affect states, we find that treatment participants
report significantly higher levels of happiness for the day overall and during times spent
without the PFL child in all 4 models. In 3 models, the treatment group also report higher
levels of happiness during times spent with the PFL child. However, this result is not present
in the conditional permutation model which represents our best estimate of program impact.
The groups do not significantly differ on the remaining four positive affect states.
Tests comparing positive affect states when with and without the PFL child (not
reported) show that participants from both groups are significantly less affectionate during
episodes without their PFL child, yet the control group experience a larger decline.
Additionally, control group participants feel significantly less in control when they are
without their PFL child than when they are with the PFL child, while treatment participants
are significantly more relaxed when without, compared to with, their PFL child.
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Table 2
Treatment effects for experienced well-being: Positive affect.
MTREAT
(SD)
Overall
Positive affect
Positive affect during time spent
with PFL child
Positive affect during time spent
without PFL child

MCONTROL
(SD)

3.94

3.66

(0.96)

(0.95)

3.97

3.77

(1.02)

(1.00)

3.84

3.48

(1.13)

(0.92)

4.03

3.59

(1.00)

(1.12)

3.75

3.43

(1.49)

(1.38)

4.40

4.18

(1.04)

(1.12)

4.25

4.04

(1.16)

(1.19)

3.24

3.04

(1.16)

(1.16)

3.99

3.59

(1.22)

(1.17)

4.25

3.98

(1.42)

(1.40)

4.34

4.13

(1.09)

(1.22)

4.25

4.13

(1.20)

(1.17)

2.94

3.00

(1.34)

(1.21)

3.98

3.50

(1.07)

(1.25)

3.08

2.57

(1.89)

(1.59)

4.31

4.16

(1.40)

(1.15)

4.17

4.00

(1.44)

(1.29)

3.67

3.18

(1.59)

(1.27)

Unconditional

Conditional

p1

p2

p1

p2

0.151

0.150

0.163

0.187

0.336

0.336

0.298

0.390

0.088*

0.090*

0.099*

0.095*

0.043**

0.041**

0.054*

0.054*

0.271

0.273

0.234

0.232

0.324

0.320

0.371

0.416

0.379

0.378

0.541

0.629

0.410

0.409

0.337

0.370

0.094*

0.096*

0.075*

0.121

0.340

0.341

0.257

0.341

0.358

0.353

0.395

0.443

0.607

0.607

0.985

0.983

0.834

0.836

0.788

0.861

0.045**

0.045**

0.073*

0.055*

0.159

0.162

0.194

0.154

0.550

0.553

0.360

0.397

0.522

0.522

0.404

0.457

0.100

0.103

0.199

0.203

Positive affect states
Happy
Affectionate
Competent
In Control
Relaxed
Positive affect states during time
spent with PFL child
Happy
Affectionate
Competent
In Control
Relaxed
Positive affect states during time
spent without PFL child
Happy
Affectionate
Competent
In Control
Relaxed

Notes: The sample size is 101 (Treatment=46, Control=55), except when we restrict the analysis to time spend without the
PFL child, as 5 control participants (Treatment=46, Control=50) did not record any episodes without their PFL child. ‘M’
indicates the unconditional mean. ‘SD’ indicates the unconditional standard deviation. 1 two-tailed t-test p-value. 2 twotailed p-value from an individual permutation test with 100,000 replications, * p < .10, ** p < .05, *** p < .01
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Table 3 compares the treatment and control groups in terms of their negative affect
and individual negative affect states for the entire day and the time participants spent with
and without their PFL child. No significant treatment effects are identified in any of the
models. While the pattern across groups is less consistent than positive affect, both treatment
and control participants tend to give higher ratings regarding feeling stressed and impatient,
with depressed and criticised receiving the lowest ratings. Overall, ratings of negative affect
states seem to be slightly less intense when participants were not with their PFL child,
although none of these differences are significant for either group (not reported).

Table 3
Treatment effects for experienced well-being: Negative affect.
Negative Affect
Overall
Negative affect
Negative affect during time spent with PFL child
Negative affect during time spent without PFL
child
Negative affect states
Stressed
Irritated
Frustrated
Angry
Impatient
Depressed
Criticized
Negative affect states during time spent with PFL
child
Stressed
Irritated
Frustrated
Angry
Impatient
Depressed

MTREAT
(SD)

MCONTROL
(SD)

0.91

0.82

(0.79)

(0.76)

0.98

0.82

(0.88)

(0.73)

0.84

0.80

(0.97)

(0.92)

1.47

1.24

(1.25)

(1.08)

1.29

1.08

(1.12)

(1.05)

1.26

1.10

(1.02)

(1.00)

0.66

0.55

(0.84)

(0.84)

1.27

1.32

(1.15)

(1.02)

0.23

0.28

(0.37)

(0.50)

0.18

0.16

(0.40)

(0.36)

1.61

1.25

(1.45)

(1.08)

1.36

1.04

(1.22)

(0.98)

1.37

1.11

(1.19)

(1.00)

0.66

0.56

(0.87)

(0.85)

1.43

1.36

(1.26)

(1.09)

0.24

0.24

(0.53)

(0.49)

Unconditional

Conditional

p1

p2

p1

p2

0.547

0.551

0.999

0.946

0.309

0.323

0.714

0.571

0.831

0.919

0.869

0.732

0.320

0.329

0.710

0.660

0.338

0.343

0.773

0.847

0.422

0.426

0.889

0.843

0.504

0.510

0.939

0.901

0.829

0.830

0.794

0.792

0.627

0.622

0.429

0.511

0.781

0.786

0.611

0.777

0.155

0.167

0.465

0.385

0.153

0.164

0.289

0.350

0.233

0.245

0.578

0.468

0.584

0.593

0.894

0.828

0.783

0.787

0.980

0.783

0.989

0.990

0.315

0.595
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Criticised
Negative affect states during time spent without
PFL child
Stressed
Irritated
Frustrated
Angry
Impatient
Depressed
Criticised

0.22

0.17

(0.49)

(0.39)

1.36

1.23

(1.61)

(1.31)

1.16

1.03

(1.38)

(1.33)

1.10

1.07

(1.31)

(1.29)

0.70

0.58

(1.21)

(1.15)

1.15

1.12

(1.46)

(1.29)

0.26

0.44

(0.57)

(0.91)

0.14

0.13

(0.58)

(0.34)

0.600

0.611

0.875

0.915

0.672

0.674

0.928

0.865

0.634

0.636

0.921

0.784

0.895

0.896

0.687

0.590

0.620

0.625

0.949

0.970

0.932

0.934

0.922

0.816

0.255

0.256

0.615

0.525

0.922

0.929

0.745

0.700

Notes: The sample size is 101 (Treatment=46, Control=55), except when we restrict analysis to time spend without PFL
child, as 5 control participants (Treatment=46, Control=50) did not record any episodes without their PFL child. ‘M’
indicates the unconditional mean. ‘SD’ indicates the unconditional standard deviation. 1 two-tailed t-test p-value 2 twotailed p-value from an individual permutation test with 100,000 replications, * p < .10, ** p < .05, *** p < .01

Table 4 presents estimates of treatment effects for the global measures of life
satisfaction and the standardized measure of parenting stress. In terms of life satisfaction, the
vast majority of participants in both groups report that they are satisfied with their life
overall, as a parent, and at home. A slightly higher proportion of treatment participants report
that they are satisfied with their life in all three categories than control participants, however,
none of these differences are statistically significant.26
In terms of participants’ reports of parenting stress (PSI), the treatment and control
groups report comparable levels of parenting stress and approximately 10% of participants in
both groups report stress levels that are considered to be clinically significant. However, there
are no significant treatment effects for any of the PSI scores. In addition, 24% of the
treatment group and 27% of the control group meet the cut off for defensive responding
suggesting that these participants may be positively biasing their responses based on their
perception of socially desirable parenting experiences. Importantly, however, there are no
significant differences between the groups in terms of defensive responding, suggesting no
evidence of systematic mis-reporting by the treatment and control groups.

26

Note that only 9 participants across both groups report being either unsatisfied or very unsatisfied with their
life overall compared to 91 reporting being satisfied or very satisfied (the comparable figures for satisfaction as
a parent and satisfaction with home life are 7 and 8 respectively), thus the small cell size in the binary variables
should be noted when interpreting the results.
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Table 4
Treatment effects for global well-being: Life satisfaction and Parenting Stress Index.
N
(nTREAT/
nCONTROL)

MTREAT
(SD)

MCONTROL
(SD)

Unconditional

p1
Life Satisfaction
Satisfaction with life as a parent

p2

Conditional

p1

p2

100
(45/55)
100
(45/55)
100
(45/55)

0.98
(0.15)
0.96
(0.21)
0.93
(0.25)

0.89
(0.31)
0.89
(0.31)
0.89
(0.31)

0.126

0.118

0.570

0.542

0.251

0.234

0.627

0.849

0.465

0.477

0.908

0.674

PSI subdomains
Parent-Child Dysfunctional
Interactions

99

18.04

17.22

0.402

0.456

0.748

0.876

(45/54)

(5.44)

(5.40)

Difficult Child

94

22.42

22.18

0.944

0.881

0.501

0.560

(43/51)

(8.34)

(7.03)

100

24.82

24.67

0.907

0.932

0.652

0.558

(45/55)

(8.39)

(8.50)

93

64.52

64.02

0.888

0.894

0.566

0.550

(42/51)

(18.17)

(17.95)

93

0.10

0.08

0.752

0.827

0.458

0.929

(42/51)

(0.30)

(0.27)

93

14.76

14.64

0.967

0.972

0.805

0.667

(42/51)

(5.24)

(5.05)

93

0.24

0.27

0.731

0.694

0.995

0.639

(42/51)

(0.43)

(0.45)

Satisfaction with home life
Satisfaction with life overall

Parental Distress

Total Parental Stress
Stress Cut-off
Defensive Responding
Defensive Responding Cut-off

Notes: ‘N’ indicates the sample size. ‘M’ indicates the unconditional mean. ‘SD’ indicates the unconditional standard
deviation. 1 two-tailed t-test p-value 2 two-tailed p-value from an individual permutation test with 100,000 replications,* p
< .10, ** p < .05, *** p < .01

5.4 Additional analysis

5.4.1 Stepdown analysis
Table 5 presents the unconditional and conditional stepdown results for the measures
upon which we identified significant differences according to the individual tests in Tables 14. The first p-value in the conditional mood yesterday stepdown family is significant
following adjustment for multiple comparisons, and is driven by the significant individual
finding for the portion of day spent in a positive mood. In contrast, the stepdown families for
positive affect states for the day as a whole or for episodes with and without their PFL child
are not significant when the unconditional and conditional stepdown procedure is applied.
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Table 5
Stepdown results.
Unconditional
p1

Conditional
p2

~

0.027*

Happy

0.138

0.174

Positive affect states during time spent
with PFL child
Happy

0.294

~

Positive affect states during time spent
without PFL child
Happy

0.162

0.189

Mood Yesterday
Portion of day spent in a positive mood
Positive affect states

Notes: 1 two-tailed p-value from an unconditional stepdown permutation test with 100,000
replications.2 two-tailed p-value from a conditional stepdown permutation test with 100,000 replications
* p < .10, ** p < .05, *** p < .01

5.4.2 Time Use
The few observed treatment effects may be driven by differences in time use across the two
groups. Yet, as shown in Table 6, the treatment group spend approximately the same
proportion of episodes with their PFL child (62%) as do the control group (66%). In addition,
there are no differences regarding the proportion of episodes spent caring for or playing with
their children, with both groups spending approximately 10% of their episodes playing with
their children. The conditional results show that the treatment group are significantly more
likely to spend a given episode with their relatives (excluding their children and partner).
However, both groups spend a similar proportion of episodes alone and with their partners.
The conditional results also show there are no differences by location, with both groups
spending roughly two thirds of their episodes at home, and less than 6% of their episodes in
work. There are also no differences in time use in terms of daily activities
(relaxing/socializing, housework/cooking, commuting), apart from exercising where the
control group spend a greater proportion of their episodes exercising. Note, however, that the
proportion of episodes spent exercising is minimal. Overall, these results suggest that the
higher positive affect experienced by the treatment group may be driven by the differences in
the quality of episodes rather than differences in time use.

25

Table 6
Time use amongst treatment and control groups.
%TREAT

%CONTROL

Unconditional
p1

Conditional
p2

Interaction
With PFL child

61.89

66.28

0.125

0.262

With partner

16.70

22.09

0.019**

0.235

With relatives

22.99

16.45

0.008***

0.003***

Alone

9.49

10.89

0.445

0.201

At home

66.60

64.95

0.564

0.997

At work

5.89

3.16

0.029**

0.108

Activities
Looking after children

44.20

46.84

0.399

0.377

Playing with children

8.84

8.97

0.962

0.574

Relaxing/socializing

24.95

25.42

0.881

0.653

Housework/cooking

26.92

29.40

0.376

0.533

Commuting

12.77

13.95

0.540

0.846

Exercising

1.57

2.16

0.501

0.000***

Location

Notes: Unconditional percentages are reported. 1 two-tailed p-value from an individual unconditional permutation test with
100,000 replications.2 two-tailed p-value from an individual conditional permutation test with 100,000 replications. * p <
.10, ** p < .05, *** p < .01

6. Conclusion
Kahneman et al. (2004) has proposed that aggregated measures of experienced affect
can be utilized as a measure of policy effectiveness and Dolan and White (2007) also discuss
the possibility that such measures replace traditional quality of life questions in health care
evaluations. However, to date, no study has attempted to integrate these insights into a formal
policy evaluation.
This paper examines the utility effects of a targeted early intervention program using
multiple measures of well-being. Based on the individual treatment effect results, we find
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some evidence that the PFL intervention generates higher levels of experienced positive
affect using a Day Reconstruction Method, primarily for times when participants are without
their target child. Interestingly, when positive DRM affect states are examined separately, we
observe an individual treatment effect for happiness for the day overall and when participants
are without the PFL child, however these results does not survive the stepdown procedure.
These results are broadly consistent with participants’ judgments for their overall levels of
positive mood yesterday, where we observe a significant treatment effect in both the
individual and stepdown results, yet not during times spent with children.27 There are no
treatment effects for negative aspects of well-being, irrespective of the measure used,
including experienced negative affect, individual negative affect states, U-index scores, and
parenting stress. Lastly, although higher proportions of the treatment group compared to the
control group report being satisfied with their lives across three domains, these differences
did not reach significance.
The concentration of the few identified treatment effects amongst positive, yet not
negative, measures of well-being is broadly in keeping with the existing HVP literature.
Systematic reviews have found that home visiting is typically not effective in ameliorating
negative emotional states (Sweet and Appelbaum, 2004; Ammerman et al., 2010). Thus our
findings are consistent with the view that targeted and intensive therapeutic supplements are
needed in order for HVPs to alleviate negative affect states such as depression (Ammerman et
al., 2010). In particular, the mentors in the PFL trial are not trained counsellors or clinical
psychologists. Notwithstanding this, our findings demonstrate that a HVP may have an
impact on some dimensions of positive affect, which questions the prevailing assumption,
based predominantly on deficit measures of well-being, that HVPs do not influence parents’
emotional states (Brooks-Gunn and Markman, 2005).
Understanding why the intervention has some impact on affect states during times
spent without the target child (as demonstrated by the individual result for positive affect and
stepdown result for mood yesterday), may be linked to the family investment theory. The
intervention aims to heighten parents’ awareness of being actively engaged when interacting
with their child. If such investment confers an increased effort and burden on the parents,
treatment mothers may particularly value times when they are not actively being a parent.
While there are no differences in the amount of time participants spend with their children in
27

Note that the DRM and the yesterday mood question are not directly equivalent given that the DRM is broken
down by time spent with and without the PFL child, while the mood question was asked for the day as a whole
and times spent with any of the participants’ children.
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either group, the level and intensity of their engagement may be enhanced by the
intervention. Support for this interpretation can be drawn from previous DRM research which
demonstrates that spending time with one’s children is amongst the least enjoyable and least
pleasurable activities that individuals engage in (Dolan and White, 2009; Kahneman et al.,
2004). The transition to motherhood also appears to create an upward shift in experienced
positive affect for leisure activities, suggesting that free time becomes more valuable when
contrasted with the demands of parenting (Hoffenaar et al., 2010). Consequently, if treated
parents become more effortful in an activity that is inherently low in pleasure – parenting they may derive more pleasure from times when they are not engaging in this activity.
A second related pathway is that the intervention, through Tip Sheets and mentor
support, encourages mothers to use their non-parenting time for self-care, relaxation, and
social relationships. These supports may result in positive emotional experiences as rich
social relationships are integral to optimizing happiness (Diener and Seligman, 2004), and
socializing and relaxing typically receive the highest ratings of experienced positive affect on
the DRM (Kahneman et al., 2004). While there are no differences in time use between the
two groups, it is possible that the quality of these non-parenting experiences differ in some
unobserved way. Finally, it is also possible that gains to maternal well-being are accrued
indirectly, via the program’s identified impact on the children’s cognitive, emotional and
physical well-being (see Doyle and the PFL Evaluation Team, 2013). However, directionality
may be obscured here due to the dynamic and bidirectional interplay between child and
maternal well-being (Elgar et al., 2004).
Another key question concerns the intervention’s effect on daily experiences of wellbeing, including experienced affect and assessments of yesterday’s mood, but not more
global assessments of well-being such as life satisfaction.28 The first possibility is that the
DRM provides a more sensitive measure of well-being which avoids the cognitive filters that
impinge upon global assessments of life satisfaction. Such filters may operate less intensively
on measures of yesterday’s mood (see Stone and Mackie, 2013). Another hypothesis is that
global and experienced well-being are independent constructs, as is reflected in the recent
conceptual shift to recognize experienced well-being and global/evaluative well-being as
distinct psychological phenomena (Diener and Tay, 2014; Kahneman et al., 2010). Applied to
our study, the absence of treatment effects for global well-being may be considered
counterintuitive, if we believe the life satisfaction question should have encouraged
28

While the treatment effects on the global measures did not reach significance, a clear pattern was discernible as the
treatment group report higher levels of satisfaction on all three domains.
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participants to focus on their participation in the program, its association with greater
parenting competency, and anticipation of future benefits. Indeed, while Dolan and White
(2009) found that spending time with children was low in pleasure, it was thought of as
rewarding. Thus, the authors postulate that parenting may have a more positive influence on
global aspects of well-being by providing individuals with a sense of purpose, connection,
and contribution to personal goals. Another potential reason for this finding, discussed by
Knabe and Rätzel (2011), is that participants habituate quickly to their circumstances - in this
case treatment status - and thus the effects on global well-being may dissipate over time as,
on average, the participants have spent four years in the program.
Given the absence of experimental studies examining the causal impact of policy
interventions on experienced well-being, it is difficult to give precise comparisons to the
magnitude of the finding on positive well-being. However, useful reference points may be
provided by non-experimental studies. Comparing our individual happiness effect to the wellbeing effects observed in the original DRM study (Kahneman et al., 2004), we identify a
similar magnitude to the effect of commuting (.49 points less than average well-being) and
being alone (.48 points less than average). In addition, it is noteworthy that treated
participants’ average levels of happiness for times when they are without the study child
(3.98), are very similar to those reported in Kahneman et al.’s original sample of employed
women (3.96; Stone et al., 2006). This suggests that the treatment may raise the levels of
well-being of a disadvantaged group closer to those that are typical of the population.
While this study is the first to our knowledge to test for the causal impact of a policy
intervention on multiple measures of well-being, a number of methodological issues should
be acknowledged. A common criticism of experimental trials is the use of self-report
measures, which can be contaminated by social desirability when participants cannot be
blinded to their treatment status. Experienced and global well-being, by definition, demands
self-report. However, our results show that there are no systematic differences in social
desirability between the treatment and control groups according to the defensive responding
validity measure embedded within the PSI. An additional issue which is common to many
experimental trials is small sample size. This issue is a particular concern in this study as the
sample is smaller and relatively more disadvantaged than in the original PFL trial. Yet the
sample size is equivalent to seminal studies of other early intervention programs, such as the
Perry Preschool program and the Abecedarian program (see Heckman et al. (2010) and
Campbell et al. (2014) for a discussion on the use of small samples in experimental trials).
The permutation testing method helps to address this issue and is conditional on salient group
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differences. A further concern frequently associated with studies of HVPs, is the risk of
overstating the program’s impact due to multiple hypothesis testing. We address this using
the stepdown procedure and highlight the significance of failing to account for this issue. The
stepdown analysis shows that only the result for mood yesterday remains significant.
If the identified treatment effect for experienced positive mood is valid, this may
confer meaningful benefits for mothers. Evidence suggests that positive emotions create an
upward positive spiral in emotional well-being by enhancing an individual’s cognitive coping
strategies (Fredrickson and Joiner, 2002). Over time a causal relationship is believed to
develop between positive affect and behaviors linked to more successful outcomes such as
higher quality relationships, superior income and productivity, greater community
participation, and improved health and mortality (Lyubomirsky, King, and Diener, 2005, see
also Steptoe, Gibson, Hamer, and Wardle, 2007). Thus, the treatment effect identified here
may have important implications for the cost-benefit analysis of the PFL program and similar
HVPs in the future.
Using randomized controlled trials to examine the well-being effects of policy
interventions is a growing area for economics. Our findings demonstrate the importance of
measurement and conceptualization of well-being and of inferential techniques. Further
research is needed to reconcile differences in treatment effects on global versus experienced
measures of well-being and on positive and negative affect. These issues are important across
many domains, including labor market and health interventions where there is also likely to
be a substantial psychic benefit of successful program outcomes on top of the core measures
being targeted. The issues discussed here point to the importance of conducting rigorous
investigations into the impact of public policies on well-being.
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Appendix Figure A1

Randomized (n = 233)

Allocated to Treatment (n = 115)

Allocated to Control (n = 118)

Assessed at baseline (n = 104)

Assessed at baseline (n = 101)

Eligible for current study (n = 93)

Eligible for current study (n = 99)

Participated in current study (n = 46)

Participated in current study (n = 56)
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Appendix Table A1: Descriptive statistics
Na
(nTREAT/
nCONTROL)
Maternal Age
Child gender: Male
Number of non-PFL children
First time mother
Lives in public housing
Married
Maternal Work Status
Employed
Looking after family
Unemployed
Other
Maternal Education
Lower than second level education
Second level education
Primary degree/non-degree
qualification

Baseline Interview
MTREAT
MCONTROL
(SD)
(SD)

101

26.00

25.35

(46/55)

(5.45)

(5.75)

101

0.48

0.31

(46/55)

(0.51)

(0.47)

101

1.00

1.05

(46/55)

(1.32)

(1.25)

101

0.50

0.47

(46/55)

(0.51)

(0.50)

101

0.59

0.55

(46/55)

(0.50)

(0.50)

101

0.17

0.16

(46/55)

(0.38)

(0.37)

101

0.39

0.36

(46/55)

(0.49)

(0.49)

101

0.13

0.13

(46/55)

(0.34)

(0.34)

101

0.43

0.40

(46/55)

(0.50)

(0.50)

101

0.04

0.11

(46/55)

(0.21)

(0.31)

101

0.41

0.44

(46/55)

(0.50)

(0.50)

101

0.20

0.25

(46/55)

(0.40)

(0.44)

101

0.39

0.31

(46/55)

(0.49)

(0.47)

P-value

0.56
0.08*
0.83
0.79
0.68
0.89

0.78
0.96
0.73
0.23

0.82
0.49
0.39

Notes. ‘N’ indicates the sample size. ‘M’ indicates the mean. ‘SD’ indicates the standard deviation.
a
One participant did not complete a baseline interview, * p<0.10, ** p<0.05, *** p<0.01
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Appendix Table A2: Pairwise Correlations between Well-being Measures

Net Affect

Net Affect

Positive Affect

Negative Affect

U-Index

Life Satisfaction

PSI Total Stress

-

Positive Mood
Yesterday
-

1

-

-

-

-

Positive Affect

0.85***

1

-

-

-

-

-

Negative Affect

-0.75***

-0.28***

1

-

-

-

-

U-Index

-0.71***

-0.40***

0.79***

1

-

-

-

Positive Mood

0.28***

0.22**

-0.41***

-0.25**

1

-

-

0.13

0.03

-0.20*

-0.10

0.06

1

-

-0.34***

-0.34***

0.20*

0.08

-0.38***

-0.19*

1

Life Satisfaction

PSI Total Stress
Notes: The pairwise correlations are calculated at the individual level. For Life Satisfaction the original four category variable is used to calculate
the correlation coefficient rather than the two category outcome variable. * p<0.10, ** p<0.05, *** p<0.01
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