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Abstract

Evaluation of the Healthy Start voucher scheme on maternal
vitamin use and child breastfeeding: a natural experiment using
data linkage

Ruth Dundas®,’” Massoud Boroujerdi®,* Susan Browne®,?
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Emma MclIntosh®,® Alison Parkes®,! Daniel Wight®,!
Charlotte Wright®° and Alastair H Leyland®?
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SHealth Economics and Health Technology Assessment, University of Glasgow, Glasgow, UK
4ScotCen Social Research, Edinburgh, UK
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‘Corresponding author ruth.dundas@glasgow.ac.uk

Background: Having a good start in life during pregnancy and infancy has been shown to be important
for living both a healthy life and a longer life. Despite the introduction of many policies for the early-
years age group, including voucher schemes, with the aim of improving nutrition, there is limited
evidence of their impact on health.

Objectives: To assess the effectiveness of the Healthy Start voucher scheme on infant, child and
maternal outcomes, and to capture the lived experiences of the Healthy Start voucher scheme for
low-income women.

Design: This was a natural experiment study using existing data sets, linked to routinely collected
health data sets, with a nested qualitative study of low-income women and an assessment of the
health economics.

Setting: Representative sample of Scottish children and UK children.

Participants: Growing Up in Scotland cohort 2 (n = 2240), respondents to the 2015 Infant Feeding
Study (n = 8067) and a sample of 40 participants in the qualitative study.

Interventions: The Health Start voucher, a means-tested scheme that provides vouchers worth £3.10
per week to spend on liquid milk, formula milk, fruit and vegetables.

Main outcome measures: Infant and child outcomes - breastfeeding initiation and duration; maternal
outcomes - vitamin use pre and during pregnancy.

Results: The exposed group were women receiving the Healthy Start voucher (R), with two control
groups: eligible and not claiming the Healthy Start voucher (E) and nearly eligible. There was no
difference in vitamin use during pregnancy for either comparison (receiving the Healthy Start voucher,
82%; eligible and not claiming the Healthy Start voucher, 86%; p = 0.10 vs. receiving the Healthy Start
voucher, 87%; nearly eligible, 88%; p = 0.43) in the Growing Up in Scotland cohort. Proportions were
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ABSTRACT

similar for the Infant Feeding Study cohort (receiving the Healthy Start voucher, 89%; eligible and not
claiming the Healthy Start voucher, 86%; p = 0.01 vs. receiving the Healthy Start voucher, 89%; nearly
eligible, 87%; p = 0.01); although results were statistically significantly different, these were small effect
sizes. There was no difference for either comparison in breastfeeding initiation or breastfeeding duration
in months in Growing Up in Scotland, but there was a negative effect of the Healthy Start voucher in

the Infant Feeding Survey. This contrast between data sets indicates that results are inconclusive for
breastfeeding. The qualitative study found that despite the low monetary value the women valued

the Healthy Start voucher scheme. However, the broader lives of low-income women are crucial to
understand the constraints to offer a healthy diet.

Limitations: Owing to the policy being in place, it was difficult to identify appropriate control groups
using existing data sources, especially in the Infant Feeding Study.

Conclusions: As the Healthy Start voucher scheme attempts to influence health behaviour, this
evaluation can inform other policies aiming to change behaviour and use voucher incentives. The null
effect of Healthy Start vouchers on the primary outcomes may be due to the value of the vouchers being
insufficient to change the broader lives of low-income women to offer a healthy diet.

Future work: The methods developed to undertake an economic evaluation alongside a natural
experiment using existing data can be used to explore the cost-effectiveness of the Healthy Start
voucher scheme.

Funding: This project was funded by the National Institute for Health and Care Research (NIHR) Public

Health Research programme and will be published in full in Public Health Research; Vol. 11, No. 11. See
the NIHR Journals Library website for further project information.
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Plain language summary

What was the problem?

United Kingdom governments have introduced many policies to support infants and their families.
Most of these policies have not been evaluated in terms of health outcomes. Therefore, there is limited
evidence for policy-makers about whether or not the right policies are in place to make a difference to
the health of young children and their families.

What did we do?

We investigated the impact of the Healthy Start voucher scheme (worth £3.10 per week to spend on
milk, fruit and vegetables) on the health of low-income mothers, and their infants and young children, in
particular vitamin use of mothers and breastfeeding of infants.

What did we find?

Using survey data, there were high rates of vitamin use during pregnancy, but fewer women taking
vitamins before pregnancy. There was no effect of Healthy Start vouchers on taking vitamins before

or during pregnancy. There was inconclusive evidence of the effect of Healthy Start vouchers on
breastfeeding, indicating that use of the vouchers does not discourage breastfeeding in women with
low incomes. From interviews with mothers, we found that they valued the Healthy Start vouchers

and understood the aims of the policy. Healthy Start vouchers were not mentioned in decision-making
around breastfeeding. Women'’s choice to breast or formula feed was based on a range of other factors,
such as support to breastfeed. They wanted to provide a healthy diet for their families, but owing to
living on low incomes did not always manage it.

What does this mean?

Policy-makers still need more evidence about the effects of voucher schemes to improve the health
of low-income mothers, and their infants and young children. The decision-makers require evidence
to determine where to allocate limited resources. There is a need to improve support for low-income
families to provide their families with a healthy diet.
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Scientific summary

Background

Having a good start in life during pregnancy and infancy has been shown to be important for living both
a healthy life and a longer life. Health and well-being during the early years (which starts pre-conception)
have a crucial impact on chronic disease and inequalities across the life course and from one generation
to the next. There is a willingness of governments to invest in early years, as early investment in the life
course has been shown to provide the highest rate of economic return. Despite the introduction of
many policies designed to improve the circumstances during pregnancy and early life, there have been
few outcome evaluations of these policies. Many of the evaluations are restricted to process evaluations
of how the policy is implemented, rather than an evaluation of the outcomes for the mothers and their
infants.

The Healthy Start voucher (HSV) scheme was introduced in the United Kingdom (UK) in 2005/6. It is a
means-tested voucher scheme for pregnant women and mothers with children under 4 years of age. If
these women are in receipt of certain means-tested benefits then they are eligible for vouchers to be
spent on milk, infant formula milk, fruit and vegetables. They also receive free vitamins. All mothers aged
> 18 years are eligible for the scheme. Vouchers worth £3.10 per week are given to eligible women.
These can be spent in neighbourhood shops and pharmacies. There are four main aims of the scheme:
improve the nutrition of pregnant women, increase fruit and vegetable intake, initiate and maintain
breastfeeding, and introduce foods in addition to milk as part of a progressively varied diet when infants
are 6 months old.

The effectiveness and cost-effectiveness of the HSV scheme have not yet been shown. Previous
evaluations of outcomes comparing the HSV scheme with the Welfare Food Scheme (WFS) found that
mothers eligible for the HSV scheme had higher daily intakes of iron, calcium, folate and vitamin C than
mothers eligible for WFS. A mixed-methods study of practitioners and low-income mothers found that
recipients valued the vouchers but that there were substantial barriers to access, including low levels of
awareness of the HSV scheme among both mothers and practitioners, and uncertainty about the
eligibility criteria among health professionals. A report on the operational aspects of the HSV scheme
concluded that a comparative study is needed that extends previous analyses to the examination of
outcomes and assessing the cost-effectiveness of the HSV scheme.

There remains a need to determine the effectiveness on health outcomes and cost-effectiveness of the
HSV scheme, using larger studies and investigating a wide range of outcomes with longer-term follow-
up. Unless such schemes are rigorously evaluated there is a risk that resources will be wasted on
ineffective interventions, or that opportunities to improve the design and administration of potentially
valuable interventions are missed.

Objectives

The overall aim was to evaluate the HSV scheme in relation to the extent to which it improves the
nutrition of pregnant women and the health outcomes of their infants.

There were five objectives to investigate:

1. the effectiveness of the HSV scheme in relation to vitamin use in pregnancy and breastfeeding initi-
ation and duration
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2. the effectiveness of the HSV scheme in relation to infant and child weight and body size, child
morbidity, infant and child feeding, and maternal health

3. how findings differ between different populations (Scotland and England)

to establish actual voucher usage and determine the reasons for uptake and non-uptake of the HSV

5. to establish the cost-effectiveness of the HSV.

»

Methods

This evaluation of the HSV scheme had a focus on outcomes in pregnancy, early infancy and late
infancy, with the potential to follow infants into adulthood through routinely collected data. It was a
mixed-methods study, taking a natural experiment approach. It combined a quantitative evaluation with
an integrated qualitative study to understand the lived experiences of low-income women. In addition to
evaluating the health outcomes, we developed a framework to undertake an economic evaluation
alongside a natural experiment using observational data.

Exposure, controls and comparison groups

The exposed group were those women eligible and claiming HSV, namely recipients (R). One reason the
HSV scheme has not been evaluated on a large scale is the difficulty of identifying an appropriate
comparison group. As the HSV is means tested it is not clear what an appropriate comparison group is; it
is not appropriate to compare those who are eligible for HSV with those who do not meet the eligibility
criteria as they are a very different group in terms of socioeconomic characteristics, with very different
health behaviours and outcomes. We identified two comparison groups, the first being women who are
eligible for HSV but do not claim the vouchers, namely eligible (E). The second comparison group was
low-income women who just miss out on eligibility for HSV owing to not being eligible for the means-
tested benefits owing to slightly increased income levels, namely nearly eligible (NE).

With these exposure and control groups, there are three ways to compare these groups:

1. recipients versus eligible but not claiming (group 1 vs. group 2)
2. recipients versus nearly eligible (group 1 vs. group 3)
3. all eligible versus nearly eligible (group 1 and 2 combined vs. group 3).

Design
The design used a multiple analytical approach in line with Medical Research Council guidance for the
evaluation of natural experiments (NEs).

There are three parts to this evaluation:

1. secondary analysis of two existing data sets, including linking one to routinely collected health data
(objectives 1, 2 and 3)

2. qualitative interview study of mothers including a descriptive analysis of voucher usage (objective 4)

3. establishing methods for cost-effectiveness analysis and conducting preliminary analysis (objective 5).

Quantitative data sources and analysis

For the quantitative analysis, we used two high-quality surveys representative of the Scottish population
[Growing Up in Scotland (GUS); n = 2240] and the UK population [Infant Feeding Survey (IFS) 2010;

n = 8067] to evaluate the HSV scheme. We examined potential improvement in vitamin use in
pregnancy and breastfeeding initiation and duration, and other related health outcomes for low-income
mothers and their children. We linked the GUS data to NHS routinely collected data to examine further
health outcomes.
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We used propensity score matching on key characteristics to allow for the exposed and control groups
to be more balanced on covariates. This method tries to mimic the characteristics of a randomised
controlled trial. The propensity score is a balancing score, which means that it is conditional on the
propensity score; the distribution of observed baseline covariates will be similar between treated and
untreated subjects. This matching technique minimises selection bias and is better at getting to the
causal effect than simple covariate adjustment in models.

Qualitative interview study

We carried out 40 in-depth, semistructured, face-to-face interviews, spread across each of the exposed
and control groups. Key foci of the analysis were the processes involved in the take-up, non-take-up or
discontinuation of the HSV scheme; the experience of using HSVs and how the vouchers are used.

Framework for the cost-effectiveness analysis

We developed and proposed methods and guidance for conducting economic evaluations in population
health using observation data from NEs. Such evaluations are subject to the inherent biases that affect
observational data. We reviewed and adapted current economic methods guidance and incorporated
evidence from economic evaluations carried out in similar early years contexts. In addition, we used
methods from previous studies that incorporated economics into NEs in education and microeconomics
as well as health economic evaluations using observational data.

Ethics

Ethics approval was not required for the secondary analysis of existing data as there was no primary data
collection. The linkage and release of the GUS data with the routinely collected data for research
purposes was approved subject to Public Benefit and Privacy Panel for Health and Social Care project
number 1516-0614. The qualitative study was reviewed and fully approved by the University of
Glasgow, College of Social Science Ethics Committee in October 2015. This Committee complies with
the Economic and Social Research Council’s research ethics framework.

Results

Impacts on child health

For nearly all the outcomes across both GUS and IFS, apart from ever breastfeeding and breastfeeding
duration in IFS, the results indicated there is no effect of HSV on the outcomes. For ever breastfed and
duration of breastfeeding there are differences between propensity score results from GUS and IFS, with
the IFS indicating a negative effect of HSV on breastfeeding. Ever breastfed: R 49%, E 53%, p = 0.255;

R 58%, NE 62%, p = 0.189; all eligible (AE) 58%, NE 62%, p = 0.168, in GUS; R 57%, E 69%, p < 0.0001;
R 53%, NE 70%, p < 0.0001; AE 60%, NE 74%, p < 0.0001, in IFS. Duration of breastfeeding in months
(standard deviation): R 1.32 (2.1), E 1.46 (2.2), p = 0.374; R 1.73 (2.3), NE 1.88 (2.3), p = 0.315; AE 1.84
(2.4), NE 1.88 (2.3), p = 0.803, in GUS; R 1.37 (2.6), E 1.94 (3.0), p < 0.0001; R 1.23 (2.4), NE 2.09 (3.1),
p < 0.0001; AE 1.53 (2.7), NE 2.51 (3.3), p < 0.0001, in IFS.

For birthweight and low birthweight, the effect sizes and significance vary across the data sets and
methods, indicating less confidence in the results of the HSV scheme on birthweight. For premature
births and age at introduction of solid foods, there is more consistency across the data sets and
evaluation methods, indicating some confidence in the results.

Impacts on maternal health

There was no difference in vitamin use during pregnancy for either comparison: R 82%, E 86%, p = 0.10;
R 87%, NE 88%, p = 0.43; AE 87%, NE 88%, p = 0.43, in GUS. Proportions were similar for IFS: R 89%,

E 86%,p =0.01; R 89%, NE 87%, p = 0.01; AE 88%, NE 86%, p = 0.43. Although results were statistically
significantly different, indicating increased vitamin use in the HSV groups, these are small effect sizes.
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We were able to examine further health outcomes, health behaviours and financial difficulties of the
mothers in the GUS data set. For health during pregnancy, alcohol use and household managing
financially, there was no effect of the HSV scheme across all the comparison groups. There were slight
differences in mother’s current health as assessed by the Short Form questionnaire-12 items when the
NE comparison group was used as the control. Short Form questionnaire-12 items physical health
mean (standard deviation) R 52.26 (7.45), E 52.43 (6.84), p = 0.734; R 51.28 (8.36), NE 53.09 (6.87),

p = 0.0002; AE 51.52 (8.13), NE 53.09 (6.87), p = 0.001. Short Form questionnaire-12 items mental
health mean (standard deviation): R 51.11 (9.12), E 51.36 (8.74), p = 0.693; R 50.69 (9.23), NE 52.28
(8.36), p = 0.0045; AE 50.81 (9.19), NE 52.28 (8.3), p = 0.0083.

There were large differences in smoking when the NE comparison group was used as the control: R 43%,
E 34%, p = 0.419; R 37%, NE 24%, p < 0.0001; AE 35%, NE 24%, p < 0.0001 for current smoking status,
and R 10.6, E 11.14, p = 0.581; R 10.9, NE 8.6, p = 0.00014; AE 10.9, NE 8.6, p = 0.0001 for numbers of
cigarettes smoked per day.

Understanding mother’s experiences

The rich accounts given by the participants gave rise to four key themes: knowledge, awareness, take up
and use of the HSV scheme; opinions of the HSV scheme; the effect of the HSV scheme on diet and
feeding choices for their babies and children; and the broader lives of low-income women.

The HSV scheme aims were well understood and the scheme was valued by participants. They thought
that the eligibility criteria should be widened as they had had positive experiences and appreciated the
scheme and the impact that the vouchers had on their lives. For some mothers, it supported them to
provide a healthy diet and the opportunity to give their children a range of fruit and vegetables. For
many other mothers, despite appropriate nutrition for children being important to them, there was
evidence that some children still had poor diets. The HSVs were not mentioned in their decision-making
around breastfeeding. Women'’s choice to breast or formula feed was based on a range of other factors,
such as support to breastfeed and assumptions and expectations of health professionals. The HSVs were
incorporated into budgeting strategies and were seen as a good support in the context of the lives of
low-income women.

Methods for conducting a health economic analysis alongside a natural experiment

Current guidance for economic evaluations focusses on randomised controlled trial designs and
therefore does not address the specific challenges for natural experiment designs. Using such guidance
can lead to suboptimal design, data collection and data analysis for NEs, leading to a bias in the
estimated effectiveness and cost-effectiveness of the intervention or policy. We produced a framework
to use when conducting an economic evaluation alongside a natural experiment.

Conclusions

Despite inconclusive findings of the impact of the HSV scheme on health, the HSV scheme attempts to
influence health behaviour, and this evaluation can inform other policies aiming to change behaviours or
use voucher incentives. There was a high use of vitamins during pregnancy in all groups, with indications
of a small increase in vitamin use in the IFS group. Breastfeeding behaviour was similar in both
recipients and nearly eligible groups, offering reassurance that the HSV scheme does not disincentivise
breastfeeding, but results differed across GUS and IFS. The null effect of HSV on the primary outcomes
may be due to the value of the vouchers being insufficient to make a large impact on the income for
these women and children. There is a need to provide additional support for smoking cessation to the
women eligible for HSVs.

Implications for future research

Future research should use the methods developed to undertake an economic evaluation alongside a
natural experiment using existing data to explore the cost-effectiveness of the HSV scheme. We would
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also recommend further work to explore and identify other data sources or control groups to improve
triangulation and strengthen the causal effects of this policy evaluation.

Funding

This award was funded by the National Institute for Health and Care Research (NIHR) Public Health
Research programme (NIHR award ref: 13/164/10) and is published in full in Public Health Research;
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Chapter 1 Introduction

ections of this report have been reproduced from this study’s protocol document, available at the
National Institute for Health and Care Research (NIHR) Funding and Awards website.

Background

Intervention in the early years is one of the most effective ways to prevent poor health and reduce
inequalities. Health improvements during pregnancy, infancy and early childhood, and social patterning
of any improvements, can track through life into adulthood and old age. Any health improvements that
are made during pregnancy and the early years can reduce the prevalence of poor health and disease,
and therefore increase life chances. For example, poor nutrition, tobacco exposure and pollution in
pregnancy and infancy affect growth and lung development, in turn leading to respiratory illness in
childhood and eventually lung disease in adulthood.! Poor nutrition in pregnancy and the early years
of life have impacts on health. The developmental model of the origins of chronic disease proposes the
causal influence of undernutrition in utero on coronary heart disease and stroke in adult life.2 Maternal
nutrition strongly influences child nutrition, which in turn tracks to adult eating patterns.>-> As poor
nutrition is associated with lower socioeconomic status,® these impacts may also perpetuate health
inequalities. An intervention that modifies both maternal and infant diets thus has the potential to
improve the health of the infant, and for these health gains to track into childhood and adulthood, thus
reducing health inequalities.

The First 1000 Days’ initiative started at an international conference on global child undernutrition

and has now influenced health policy in some high-income countries, including the United Kingdom
(UK).2 The premise is that the first 1000 days from conception to age 2 years is a period of rapid growth,
and therefore what occurs during this time lays the foundations for future development. In 2010, the
Fair Society, Healthy Lives report? recommended giving every child the best start in life as a key policy
intervention for a healthier society.

The principle of early life intervention has influenced government policy across the UK, ranging

from high-level strategy documents such as Getting it Right for Every Child,*° Every Child Matters* and
Healthy Child Wales,*? through universal policies and interventions such as the Health in Pregnancy
Grant®® and universal maternal and child health services to targeted interventions including the Family
Nurse Partnership!* and Flying Start Wales.'> Although these are in place across the UK countries,
implementation and structure may differ. Therefore, there is a need to understand what strategies and
policies improve health that so policy-makers can make better decisions about policies in the early years.

There have been some evaluations of early years policies. The Healthy Baby Program in Manitoba,
Canada, was a programme for low-income pregnant women and then for their children.*¢ This
programme was associated with an increase in breastfeeding initiation (BI). In Sweden, the Salut
Programme is a suite of interventions that combines health promotion and universal prevention
interventions with the aim of improving health and well-being in children and families.?” A positive
impact on child and maternal health outcomes was found. However, there are other policies that have
been introduced that have not been evaluated in terms of outcomes. In the UK these include enhanced
provision of early years childcare,*?'81? Healthy Start vouchers?® (HSVs) and the Baby Box in Scotland.?*
There have been process evaluations of some of these policies to understand acceptability and how they
work in practice, but there is a need to evaluate interventions in pregnancy and childhood to determine
which have an impact on health outcomes?? and which are cost-effective.
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Intervention: Healthy Start vouchers

Healthy Start vouchers have the potential to improve the health of low-income families, who are likely
to have poorer diets than more affluent families, and thereby reduce health inequalities. It is estimated
that around 33,745 children and 10,551 women per annum across Scotland? are entitled to HSVs and
over 423,000 households in the UK claim HSVs.2*

Healthy Start vouchers, a means-tested voucher scheme, was introduced UK wide in 2006 as a
replacement to the Welfare Food Scheme (WFS). The WFS started in 1940 as a universal benefit to
ensure expectant and new mothers had a healthy diet during rationing. It subsequently became targeted
to lower-income mothers and families. It provided tokens that could be exchanged for liquid and formula
milk and vitamins to expectant and nursing mothers, and to children under the age of 4 years. The HSV
scheme expands what the vouchers can be used for. The HSVs can be spent on milk, infant formula milk,
fruit and vegetables. Between 2006 and 2021, vouchers worth £3.10 per week were given to eligible
women; mothers with a child aged under 1 year received £6.20. The amounts were reviewed annually
and have not changed since 2006. There are four main aims of the HSV scheme: to improve the nutrition
of pregnant women, to increase fruit and vegetable intake, to initiate and maintain breastfeeding, and to
introduce foods in addition to milk as part of a progressively varied diet when infants are 6 months old.?°

In 2002 it was estimated that it would cost the Exchequer £147M per annum to fund the HSV scheme.?
In 2013/14, £93M was paid to retailers as reimbursement for vouchers.?* This represented a substantial
investment at a time when the UK government was trying to reduce the welfare bill.

Rationale

The effectiveness and cost-effectiveness of the HSV scheme on a range of maternal and child health
outcomes have not yet been demonstrated. A previous small (n = 336) comparison of the HSV scheme
to the WFS found that mothers eligible for HSV had higher daily intakes of iron, calcium, folate and
vitamin C than mothers eligible for WFS.2¢ Three months postpartum, the HSV scheme mothers again
reported higher iron, calcium, folate, and vitamin C intakes, as well as a higher consumption of fruit and
vegetables than mothers eligible for the WFS.?” A mixed-methods study?® of practitioners and low-
income mothers found that recipients valued the vouchers but that there were substantial barriers to
access, including low levels of awareness of the HSV scheme among both mothers and practitioners and
uncertainty about the eligibility criteria among health professionals. A repeated cross-sectional analysis
of the Health Survey for England?’ found that fruit and vegetable intake in households eligible for the
HSV scheme was similar to that of households in control groups.

A report on the operational aspects of the HSV scheme® concluded that a comparative study is needed
to assess the effectiveness and cost-effectiveness of the scheme. To determine the effectiveness and
cost-effectiveness of population-based feeding programmes including the HSV, such interventions
need to be evaluated in larger studies using a wider range of outcomes with longer-term follow-up and
methods appropriate for deriving causal inferences from observational data.

The evaluation of the effect of a means-tested voucher scheme can inform policies aiming to change
behaviour, improve health outcomes and reduce health inequalities. It can inform public health decision-
makers as to the benefits of vouchers for milk, fruit and vegetable intake during pregnancy and the
postnatal/infancy period. Information on the characteristics of participants and non-participants and the
reasons why women do and do not participate can also inform policy, so that if the vouchers are shown
to be effective in improving vitamin use and breastfeeding rates, in addition to other health outcomes,
take-up can be improved.
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One criticism of the WFS was the potential to disincentivise breastfeeding because it offered tokens for
formula milk.3* The HSV scheme widened the scope of the vouchers to include fruit and vegetables and
offered free vitamins to pregnant women. Therefore, the hypotheses for this study were that the HSV
scheme would increase the use of vitamins in pregnancy, but that through the provision of vouchers for
formula milk, it has the potential to decrease Bl and duration (BD).

Aim and objectives

The overall aim is to evaluate the HSV scheme in relation to the extent to which HSV improves the
nutrition of pregnant women and the health outcomes of their infants.

There are five objectives to investigate:

=

the effectiveness of the HSV scheme in relation to vitamin use in pregnancy, and Bl and BD

2. the effectiveness of the HSV scheme in relation to infant and child weight and body size, child mor-
bidity, infant and child feeding, and maternal health

3. how findings differ between different populations (Scotland and UK)

to establish actual voucher usage and determine the reasons for uptake and non-uptake of the HSV

5. to establish the cost-effectiveness of the HSV.

»
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Chapter 2 Methods

Research design

The evaluation took a mixed-methods, natural experiment approach to investigate the effectiveness
of the HSV scheme. The analysis used existing survey data and was enhanced with an embedded
qualitative study, and the methods to conduct a health economic analysis alongside a natural
experiment evaluation were established. Thus, there were three parts to this evaluation:

1. Secondary analysis of two existing data sets, including linking one to routinely collected health data
(objectives 1, 2, 3).

2. Qualitative interview study of mothers, including a descriptive analysis of voucher usage
(objective 4)

3. Establishing methods for a cost-effectiveness analysis (CEA), and conducting a preliminary analysis
(objective 5).

As the intervention was not controlled by the researchers, we used multiple exposed and unexposed
groups to assess the effectiveness of the HSV scheme. This follows Medical Research Council (MRC)
guidelines for the evaluation of NEs.?2 The HSV ‘intervention’ is not randomly allocated to participants
so it was difficult to have complete control for confounding; there were factors associated with both
receiving HSV and the outcomes that needed to be taken into account. The use of multiple comparison/
unexposed groups helped with the assessment of bias of the evaluation method.

Healthy Start voucher policy

The intervention being evaluated was the HSV scheme. There are four main aims of the scheme: to
improve the nutrition of pregnant women, to increase fruit and vegetable intake, to initiate and maintain
breastfeeding and to introduce foods in addition to milk as part of a progressively varied diet when
infants are 6 months old.?°

It is a means-tested voucher scheme for pregnant women and families with children under the age

of 4 years. If these women are in receipt of certain means-tested benefits then they are eligible for
vouchers to be spent on milk, infant formula milk, fruit and vegetables. They also receive free vitamins.
All mothers under the age of 18 years are eligible for the scheme. Between 2006 and 2021, vouchers
worth £3.10 per week were given to eligible women; mothers with a child aged under 1 year receive
£6.20. The amounts were reviewed annually and have not changed since 2006. As from April 2021,

the monetary value of the voucher increased to £4.25 per week. These can be spent in neighbourhood
shops and pharmacies. A health professional signs the application form confirming the pregnancy (or
child under the age of 4 years) and that the applicants have received health advice. The voucher scheme
was rolled out across the UK in 2006 as a replacement to the WFS.

The requirement for a health professional to countersign the application means that there is an
opportunity for health promotion. The health professional who countersigns the application will have
offered appropriate health, nutrition and lifestyle information to the mother.

Intervention and control groups

An issue identified from a scoping study of evaluating the HSV scheme in terms of outcomes was the
lack of obvious control group.2® There are different ways to assess the effectiveness of the HSV scheme
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on maternal and child outcomes. One would be to compare the WFS with the HSV scheme, but there
are weaknesses in this comparison. It relies on a control group who is living at a different time period
to the current HSV scheme and it would be difficult to identify and then subsequently obtain the
necessary data on outcomes, exposures and confounders from existing data sets. This evaluation used
contemporaneous control groups that can be identified in current existing data sources.

Guidance for the evaluation of a natural experiment advises the use of multiple comparison/unexposed
groups to give multiple perspectives about sources of bias and therefore allow an assessment of these
biases.®? This evaluation used two unexposed groups.

The population of mothers and their children can be divided into four mutually exclusive groups

(Figure 1) according to their exposure to the intervention (HSV scheme). Group 1 is the exposed group,
and they are eligible for HSV and claim the vouchers. Group 2 is the eligible but not exposed group: they
are eligible for HSV but do not claim the vouchers. Group 3 is the nearly eligible group: they are those
who just miss out on the eligibility criteria for HSV. Group 4 is the rest of the population: they are those
who would never qualify for HSVs.

Comparison groups
With these exposure and control groups, there were three ways to compare these groups:

1. recipients versus eligible but not claiming (group 1 vs. group 2)
2. recipients versus nearly eligible (group 1 vs. group 3)
3. all eligible versus nearly eligible (group 1 and 2 combined vs. group 3).

The comparison groups represent different aspects of HSV effectiveness. Comparison groups 1 and 2
are analogous to evaluating the effectiveness of the ‘dose’ of HSV. Recipients of HSV (group 1) were
compared with those who may be similar in many characteristics (group 2), especially in the eligibility
criteria, but for whatever reason, they do not claim the HSV; recipients (group 1) were also compared
with those who are close to the eligibility criteria but their income is just a bit too high to be eligible for
HSV (group 3). Comparison 3 was effectively an intention-to-treat (ITT) analysis; this is how the HSV
policy is working in practice.

Rest of the population
(Group 4)

Nearly eligible
(Group 3)

Eligible and
not claiming
(Group 2)

Eligible and claiming
(Group 1)

FIGURE 1 Population of mothers and their children split by eligibility for the HSV scheme, identifying exposed and
unexposed groups.
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Assessing effectiveness

This evaluation used a multiple analytical approach, using both propensity score matching (PSM) and
regression discontinuity (RD). Using this combination of methods allowed control for both observed and
unobserved confounders. In addition, the combination of methods allowed comparison of each method
with their associated biases and therefore increased the robustness of the results. PSM is a technique
used to limit the bias due to confounding in an observational study. The matching accounts for variables
that are associated with receiving the intervention or control and therefore allows the estimation of the
effect of the intervention. In RD designs, participants are assigned to an intervention or control based on
a cut-off value of an assignment variable. Despite there being no random assignment, the RD design has
comparable internal validity to randomised controlled trial (RCT) designs.3*

Table 1 details the method of evaluation for each of the comparison groups and notes, which method
can be used for each of the data sets. The Infant Feeding Survey (IFS) does not have a suitable forcing
variable for the RD method and so all comparisons were done using PSM.

All comparisons were important, but the main comparison of interest was between exposed (group 1)
versus eligible but not exposed (group 2). This was a direct comparison of similar groups intended to

be recipients of this targeted intervention and was the basis for the power calculation. The other two
comparisons would determine the confidence in the results. The directions, sizes and significance of

the effects would be indicative of the confidence in the effect of the HSV scheme. If the other two
comparisons were in the same direction, significant and of the same magnitude then that would give us
the most confidence that there is an effect of the HSV scheme. There would be reduced confidence if
they were in the same direction but varied in size and/or significance and least confidence if the effects
were in different directions, and significantly different from one another. Again, comparing effect sizes
across the data sets and evaluation methods would also determine the confidence in the effect of HSVs.

Quantitative study: study population

The population was all women eligible for HSVs, that is, pregnant women and families with children
under 4 years of age with low incomes or in receipt of certain means-tested benefits, all pregnant
women aged < 18 years and all mothers aged < 18 years.

The Growing Up in Scotland (GUS) study was a stratified cluster random sample of the whole of Scotland

and is available from the UK Data Archive.?®* Children were recruited to the second Birth Cohort in

TABLE 1 The method of calculating the effect size for each comparison group and data set

Comparison group Data set Evaluation method

1: recipients vs. eligible but not claiming (group 1 vs. group 2) GUS Propensity score
RD

1: recipients vs. eligible but not claiming (group 1 vs. group 2) IFS Propensity score

2: recipients vs. nearly eligible (group 1 vs. group 3) GUS Propensity score
RD

2: recipients vs. nearly eligible (group 1 vs. group 3) IFS Propensity score

3: all eligible vs. nearly eligible (groups 1 and 2 combined vs. group 3) GUS Propensity score
RD

3: all eligible vs. nearly eligible (group 1 and 2 combined vs. group 3) IFS Propensity score

GUS, Growing Up in Scotland; Infant Feeding Survey (IFS).
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2011 when they were about 10 months old; it had a sample size of 6127. Pre-project and preliminary
inspections of the data determined that 1350 (22%) were from families that were identified as claiming
HSVs and that 413 (7%) were from families that were identified as eligible but not claiming (Table 2).

The IFS? is a random sample of births in the UK from August to October 2010. There were three stages
of data collection; we used data from stage 3, when the infant is 8-10 months old. The sample size was
10,768 with 1906 (18%) were from families that were identified as claiming HSVs and 1535 (14%) were
from families that were identified as eligible but not claiming (Table 3).

The IFS is available from the UK Data Archive and provides UK-wide data. It collected a wide range of
detailed infant feeding patterns but does not have the range of other secondary outcomes available from
the linked GUS data. The use of both complementary data sets would show the likely generalisability of
the findings from GUS to the whole of the UK.

Quantitative: confounding variables

To enable greater comparability between the studies, identical/harmonised variables from IFS and GUS
were used. The variables are described below.

The following groups have been identified as having more adverse birth outcomes and therefore were
confounders for the analysis: those living in the most deprived areas, those in the lowest social classes,
lone mothers, primiparous women, teen mothers and those in the lowest education group. The ethnic
group of the mother was also an important factor for the outcomes.? We planned to include ethnicity as
a covariate in the analyses. However, ethnicity in GUS reflects the ethnic composition of Scotland and is
95% white and 5% non-white; owing to the small sample sizes of non-white groups, it was not possible
to break the non-white group into more refined ethnic groups. The ethnicity in IFS reflects the ethnic
composition of Great Britain (England, Scotland and Wales) and is 82% white. Ethnicity was not asked in
the Northern Irish sample.

Confounders in GUS were:

e social class - national statistics socioeconomic classification (NS-SEC) of the mother, father
and household

e household income

e educational status - education attainment of mother

e family type - single mother/lone parent, couple family

e primiparous - first born, other children

TABLE 2 Sample size available for each of the exposed and unexposed groups in GUS

Group 2: eligible not Group 3: nearly eligible (based on

Data source Group 1: recipients claiming income between £15,600 and £20,799)

GUS - sweep 1 1320 413 507

TABLE 3 Sample size available for each of the exposed and unexposed groups in the IFS

Data source  Group 1 (recipients) Group 2 (eligible not claiming)  Group 3 (nearly eligible) (IMD quintiles 1 and 2)

IFS 1906 1535 4497

IMD, Index of Multiple Deprivation; Infant Feeding Survey (IFS).
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e age of mother at birth of child - age <20, 20-4, 25-9, 30-4, 35-9, 240 years

e ethnic group - white, other ethnic background

e urban/rural classification - large urban; other urban; small, accessible towns; small, remote towns;
accessible rural; remote rural.

Confounders in IFS were:

e social class - NS-SEC of the mother: 1, managerial and professional; 2, intermediate occupations; 3,
routine and manual occupations; 4, never worked; 5, not classified

e educational status - age mother left full-time education - <16, 17-8, > 18 years

e single mother

e primiparous - first birth, second or later birth

e age of mother - age <20, 20-4, 25-9, 30-4, > 35 years.

When analysing GUS data and GUS/linked data, the Scottish Index of Multiple Deprivation (SIMD)?”
was used. The SIMD combines information across six domains: income, employment, health, education,
housing and geographical access. It provides a comprehensive picture of material deprivation in small
areas within Scotland. The index ranks 6505 areas from the most deprived to the least deprived and
measures the degree of deprivation of an area relative to that of other areas. The areas employed by
the SIMD are data zones and are small: the 6505 data zones have a mean population of 780 people
(approximately half the size of a lower super output area in England). The reason for employing small
area geography at this scale is to permit identification of relatively small pockets of deprivation and
minimise misclassification. Area-based deprivation was available for the IFS. It used an area deprivation
measure appropriate for each country of the UK: the Index of Multiple Deprivation (IMD) for England,®®
the Welsh IMD for Wales,*® the SIMD for Scotland®” and the Northern Ireland Multiple Deprivation
Measure for Northern Ireland.*°

Sample size calculation

This was an analysis of existing data based on children in the GUS sample: as such the sample size
was fixed. This calculation gave an indicative effect size that could be detected given the sample size.
GUS has a sample size of 6127, with 1350 (22%) who were identified as being from families that were
claiming HSVs and 2336 (38%) that were identified as being from families that were eligible but not
claiming. GUS is a clustered sample of 199 data zones with approximately 30 respondents per cluster.
Assuming an intraclass correlation coefficient of 0.01 and 63% BI, 80% power and 95% significance
levels, the sample size of GUS would be able to detect a 5% difference (i.e. 68% BI).

Outcomes

Primary outcomes

There were two primary outcome measures: one relating to the mother during pregnancy and one
relating to the child in early infancy. These are important periods of risk that measure different but
important aspects of public health.

The aim of vitamin use during pregnancy is to create a healthy uterine environment, which is important
for birth outcomes. An increase in vitamin use is one of the aims of the HSV scheme. In early infancy,
breastfeeding is beneficial for many aspects of child health and morbidity.** An increase in breastfeeding
rates and BD is one of the aims of the HSV scheme. Women from low-income families and low social
class and teenage mothers have lower rates of breastfeeding and vitamin use in pregnancy than

other women in the population. Providing health advice along with vouchers to use for a healthy diet
(including milk and fruit and vegetables) should increase knowledge of the benefits of good maternal
nutrition, reduce financial barriers to a more nutritious diet and, therefore, increase vitamin use.
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The HSV scheme replaced the WFS, which provided only milk tokens for liquid and infant formula milk.
There was therefore no incentive to breastfeed: if the mother was breastfeeding she could spend the
vouchers on liquid milk only. The HSV scheme has broadened the scope of the vouchers to be used for
fruit and vegetables as well as liquid and infant formula milk, so that mothers who choose to breastfeed
are able to spend the vouchers on something other than milk. However, there is still a risk that the
option of free formula milk will disincentivise breastfeeding. Conversely, the exposure to health advice
associated with the HSVs could encourage higher rates of breastfeeding. Thus, comparing breastfeeding
rates between those who do and those do not take up the vouchers is vital, mainly to exclude the
possibility that the HSVs actually discourage breastfeeding.

Secondary outcomes

The secondary outcomes were in four categories: child weight and body size, child morbidity, infant and
child feeding, and maternal health. Each secondary outcome related to at least one of the aims of the
HSV and was available from up to three different data sources (Table 4).

Data sources and numbers available for analysis

As part of the data collection process for GUS, the participants were asked if they consented to data
linkage, which would allow for the individuals in GUS to have their survey data linked with routinely
collected NHS data. Figure 2 displays the data sets to which we linked the GUS data. We linked the
GUS data only for those participants who had consented to have their survey data linked to routinely
collected NHS data. To do this, we applied to the NHS Information Services Division eDRIS service. An
application was made to the Public Benefit and Privacy Panel for Health and Social Care. We provided
information about the project, including why it was important and the methods and analysis, and
noting the benefits it would bring to the public. We detailed the variables we required from each data
set with justifications for them and also provided the variables we used from GUS. This was to ensure
confidentiality. ScotCen (Edinburgh, UK) are the data owners of GUS and they provided the GUS data
to eDRIS along with notices of consent. Note that this process has been superseded by a different, but
similar, process since the Information Services Division became part of Public Health Scotland.

There was consent from 91% of GUS participants to link their survey responses with the routinely
collected NHS data. Sample sizes available in GUS and the routinely linked NHS data are shown in

Table 6, with comparisons of demographic information. We also used the GUS birth cohort 2, sweep 2.
The sweep 2 follow-up visits were conducted in 2013/2014, which made the children around 3 years of
age. The number of GUS participants matched to the GUS birth cohort 2, sweep 1, are shown in Table 5.
There were differences between the comparison groups in terms of follow-up, with higher follow-up
among group 3 (nearly eligible) than among groups 1 (recipients) and 2 (eligible, not claiming). By the
time of sweep 2, some of the group 2 and group 3 mothers were claiming HSVs. This could have been
due to changes in financial or family circumstances that meant they now qualified for HSVs. We kept
participants in the original groups.

The number of GUS participants linked with routinely collected NHS health data is shown in Table 6.
There were high rates of linkage across the three groups.

Statistical analysis

The socioeconomic data from GUS are more detailed than the IFS socioeconomic data and contain
information to identify all three comparison groups, allowing a fuller evaluation. The data from IFS are
from a larger sample and cover the whole of the UK. Both GUS and IFS allow for multiple comparison
groups. Both PSM and RD can be used with the GUS data and comparison groups, but only PSM can be
used for the IFS data.

NIHR Journals Library www.journalslibrary.nihr.ac.uk



DOI: 10.3310/RTEU2107 Public Health Research 2023 Vol. 11 No. 11

The group of women who are eligible for HSVs are also those who are less likely to breastfeed

and be at risk of more adverse outcomes; even within this eligible group, there will be variation in
breastfeeding rates. One difficulty is how to control for these confounding characteristics and also
be able to detect an effect of HSV given all these other influences on breastfeeding. There are many

TABLE 4 Primary and secondary outcomes showing the HSV scheme aim and dataset the outcome was available in

Outcome HSV scheme aim? Data set
Primary outcome
Maternal: vitamin use in pregnancy 1 GUS, IFS
Child: Bl and BD 3 GUS, IFS
Secondary outcomes
Child weight and body size
Birthweight 1 GUS, GUS-LK, IFS
Low birthweight 1 GUS, GUS-LK, IFS
Height at 3 years 2 GUS
Weight at 3 years 2 GUS
Mother's perception of child weight at 3 years 2 GUS
Mother’s concerns about child weight at 3 years 2 GUS
Child morbidity
Pre-term birth 1 GUS-LK, IFS
Gestational age 1 GUS-LK, IFS
Morbidity in first year 2,3 GUS, GUS-LK, IFS
Morbidity up to 3 years 2,3 GUS, GUS-LK, IFS
Infant and child feeding
Use of formula milk 3 GUS, IFS
Use of cow’s milk before 1 year 4 IFS
Age at introduction of solids 4 GUS, IFS
Fruit intake at 3 years 2 GUS
Vegetable intake at 3 years 2 GUS
Mother's perception of fruit/vegetable intake at 3 years 2 GUS
Vitamin intake at 3 years 2 GUS
Maternal health
Vitamin use during pregnancy 1 GUS, IFS
Current health 2 GUS
Smoking 1 GUS
Alcohol use 1 GUS
Financial strain 1,2 GUS

2 Aim 1, to improve the nutrition of pregnant women; aim 2, to increase fruit and vegetable intake; aim 3, to initiate and
maintain breastfeeding; aim 4, to introduce foods in addition to milk as part of a progressively varied dies when infants
are 6 months old.

GUS-LK, Growing Up in Scotland survey linked to routine data sources; IFS, Infant Feeding Survey
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GUS GUS GUS GUS
Pre-existing data Birth cohort 2 Birth cohort 2 Birth cohort 2 Birth cohort 2
Sweep 1 Sweep 2 Sweep 3 Sweep 4

Linked data SMRO02 SMRO1 NRS A&E SIRS CHSP MIDAS
Birth Hospital Deaths Attendance | [Immunisation Health Dental
Data sets to be records records data records visitor inspection

linked with GUS

FIGURE 2 Diagrammatic representation of the data linkage between GUS sweeps of data collection and routinely
collected NHS data. Purple indicates data already collected and available; orange indicates future data collection.
A&E, accident and emergency; CHSP, child health systems programme; MIDAS, Management Information and Dental
Accounting System; SIRS, Scottish Immunisation and Recall System; SMRO1, Scottish Morbidity Records general/acute
inpatient and day case; SMR02, Scottish Morbidity Records maternity inpatient and day case.

TABLE 5 Sample size for GUS sweep 2 (aged 3 years)

Group, n (%)

Data source 1 (recipients) 2 (eligible, not claiming) 3 (nearly eligible)

GUS birth cohort 2, sweep 1 1320 413 507
GUS children 3 years of age (sweep 2) 939 (71) 307 (74) 413 (81)
Receiving HSVs (sweep 2) 441 (47) 40 (13) 17 (4)

TABLE 6 Sample size comparisons for GUS linked with routinely collected NHS health data

Group, n
Data source 1 (recipients) 2 (eligible, not claiming) 3 (nearly eligible)
GUS birth cohort 2, sweep 1 1320 413 507
Linked GUS, matched by mothers 1235 394 460
Linked GUS, matched by child 1279 410 475

background characteristics that are related to both adverse outcomes and the likelihood of being low
income and therefore eligible for HSV. In both GUS and IFS these can be adjusted for these influences
in the analyses. The PSM gives the probability that an eligible person will have received HSV given the
characteristics associated with uptake of HSV, and probabilities for the control group. Therefore the two
comparison groups should be balanced in terms of the factors associated with uptake of HSV, and any
effect of HSV should be unbiased.

Propensity score matching

Propensity score matching is a technique used in case-control studies that enables direct comparison
methods for assessing differences between groups to work more effectively through the selection of
well-matched subsets of the original treated and control groups.*?-* Theoretically, the function that
produces the propensity score can be the logit, discriminate function or other functions that group
treated and control units such that direct comparison becomes meaningful.*> In PSM the number of
controls has to be considerably more than the cases so that there can be a close match for each case.

In current software for PSM, missing values are not allowed, and the definition of the groups is arbitrary,
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depending on number of subjects in each group. If the number of controls is fewer than the number of
cases, as was the situation here, for a one-to-one matching for each control, a matching case would be
chosen. Otherwise, there is the option of matching with a replacement, meaning that some individuals
within the control group are replicated; however, there is still only one control group but in this situation
the variances associated with measures would be considerably lower. The program Matchlt (version
4.5.2) package in R (version 3.0.3. The R Foundation for Statistical Computing, Vienna, Austria)*
provides sampling with replacements, but the number of matched controls does not exceed that of
cases.®#> Matchlt also provides a weight measure when there is sampling with replacement; this weight
measure can be used in subsequent regressions but is not applicable for direct comparisons, as is the
case here. In situations in which the number of controls is fewer than the number of cases, there would
be inevitable loss of power. For the present analyses one-to-one matching was deployed, as a direct
comparison of primary and secondary outcome measures was used. It is also noted that the number of
cases was more than controls for the GUS database. The following confounding variables, which define
the characteristics associated with the uptake of HSVs, were used for the propensity matching process:

e mother’s NS-SEC

e mother’s education

e family type

e whether first-born child

e mother’s age category

e SIMD

e urban-rural classification.

There are generally many matching methods that can be used. In general, it is recommended to use
different matching methods and choose the one that works well with the data by giving the lowest
mean differences between groups. For the current analyses the ‘nearest neighbour’ method was used,
and three different matched groups were created. The first matched group consisted of subjects in
group 2 (eligible group) to those of group 1 (receiving HSVs). The second matched group was subjects
in group 3 (nearly eligible) matched to subjects in group 1 and the third matched group was subjects in
groups 2 plus 3 matched to those in group 1. Therefore, a subject in group 1 could have been matched
to a subject in groups 2 or 3 but as far as the group comparison was concerned the subjects in groups
were unique.

Having matched the subjects according to their propensity scores, the proportions of outcome variables
(one proportion for the binary and all for the categorical variables) were compared between groups using
two independent proportions or chi-squared tests.* The continuous variables were compared using

a paired t-test. The comparison groups were 1 with 2, 1 with 3, and a combination of 1 and 2 with 3.
The distributions of the scoring for the matched groups together with the distribution of confounder
variables are shown in Appendix 1.

Regression discontinuity

For the RD analysis, we followed the approach outlined by Imbens and Lemieux.®* Linear regression
was used when the outcome was continuous and logistic regression was used when the outcome was
dichotomous. All analyses were adjusted for appropriate confounders including maternal and family
social status measures and area deprivation. Regressions with polynomials were used to assess the non-
linearity of the relationship between outcomes and HSVs. Local regressions, therefore, were estimated
for both the intervention and comparison groups and the difference between the two estimates is the
effect of HSV.

The RD is a research design in natural experimental studies for the evaluation of an intervention in
a population.®* For each unit (i) in a RD design, a quadruple (Yi, Wi, Xi, Zi) is observed, in which Yi is
the outcome measure, Wi is the assignment variable (O or 1), and Xi and Zi are covariates with Xi as a
scalar and Zi a vector. Both Xi and Zi are not known to be influenced by the outcome Yi and they may
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influence Yi. In this design the units (generally subjects) are either completely or at least partly (fuzzy
design) assigned to treatment or in the current setting the probability of belonging to the HSV-receiving
group for each outcome variable after correcting for the covariate vector (Zi). The function relating

the outcome variable (Yi) and income level (Xi) remains unknown but the assumption is that there is a
smooth relationship. In the GUS database there are nine income categories and in the IFS income is not
ascertained. Because the predictor, Xi, is associated with the outcome variable, Yi, any discontinuity of
the conditional distribution (or conditional expectation) of outcome with respect to Xi at cut-off may
be interpreted as a causal effect of the treatment.®* Because the HSV scheme is a means-tested benefit
the income category or equalised income would not necessarily be primary criteria for entitlement.

For example, entitlement is age dependent (< 18 years) or it can be triggered during or following
unemployment, or it is assessed if employed but on certain state benefits such as child tax or working
tax credits, which are tied to household income. In addition, in the GUS database the stated household
income is not in any way verified. The HSV scheme agency uses the Department of Work and Pension
systems for verification of entitlement but the actual income level remains confidential.'”

In RD design the choice of the forcing variable (x axis) is such that for a value above or below a cut-off
point (depending on the context) the unit (individual) is assigned to the intervention. The household
income could be regarded as a forcing variable and the cut-off point could be set as the HSV eligibility
criteria, which is a family income of <£16,190 per year. The use of equivalised income as forcing variable
was in keeping with RD design in that this predictor may itself be associated with potential outcome (the
probability of being in the HSV group). The use of household income would entail the use of fuzzy RD
design, in which the probability of exposure increases sharply at the cut-off point, but not from O to 1.

There were 447 out of 1320 (34%) subjects in the HSV cohort with a family income of more than the
third category (£15,600-20,799). The outcome variable in RD is generally a measure with a ratio scale
of measurement, such as a test score, or it can be a probability for binary outcomes, for example the
odds ratio of taking vitamin D or folic acid before or during pregnancy. The odds ratios of taking vitamin
D or folic acid for the HSV group were computed using logistic regression. In this logistic regression the
outcome was taking vitamin D or folic acid before pregnancy, with the group assignment and optimum
confounders as explanatory variables. In such a setting it was possible to obtain discontinuity at the
income threshold using the ‘rdrobust’ package in R.*’

Missing data

The missing values for the confounder variables were imputed using multiple imputation with chain
equations*® implemented in R.#’ The imputations were carried out for each comparison group separately.
For example, for the GUS database, group 1 (recipients of HSV) with group 2 (eligible but not claiming
group), similarly for group 1 with group 3 and groups 1 and 2 with 3. For each grouping 20 imputations
were generated. The Stata® (Stata SE 14, StataCorp LP, College Station, TX, USA) software using Rubin’s
Rule was used to estimate the coefficients of logistic regressions for comparison groups. The results
were almost identical to those without imputation of the missing values. The imputations were not
repeated for the IFS database because of the very low level of missing values.

Generalisability

The data used for this project came from different existing sources using different methods for
collection and different questions. IFS is a questionnaire that subjects complete. Mothers are invited
to take part via a letter and can complete the questionnaire either online or on paper and then post
it back. GUS is a face-to-face interview with a researcher. Mothers are invited to take part via a letter
and an interview time is agreed. The questionnaire is completed using computer-assisted personal
interviewing; some parts of the questionnaire may be self-completed during the interview process.
These different methods of data collection and differences in questions may cause bias in the results.
To make statements about the generalisability of the broader range of outcomes available in GUS, we
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compared the propensity score-matched results from GUS and IFS for all comparison groups, for the
primary outcomes of vitamin use in mothers and breastfeeding for infants.

Reporting of the quantitative results

We have reported the results of all pre-specified primary and secondary outcomes, and not just those
that reached statistical significance. The analysis involved conducting many tests, which were not
independent of each other. Rather than adjusting confidence intervals or p-values to account for this
we have presented the results of all analyses and caution the reader regarding the interpretation of
the results.

Qualitative interview study

To inform the understanding of the results of the quantitative study, and to understand the process
of claiming and using the vouchers, we gathered qualitative data on the lived experiences of women,
ascertaining reasons for uptake and non-uptake of HSVs and what the vouchers are spent on.

We carried out 40 in-depth interviews, spread across each of the following groups, mirroring the
comparison groups identified in Figure 1:

GUS mothers who received HSVs

GUS mothers eligible for HSVs but who did not claim

mothers who were receiving HSVs

mothers who were eligible for HSVs but who did not claim

mothers who were nearly eligible for HSV, but did not meet the criteria.

vuhobpe

This study started in 2015, when children in GUS were 5 years old. The HSV scheme is in place

until the children are 4 years old. Mothers from GUS may have had difficulty recalling their thought
processes from up to 5 years previously. We therefore complemented interviews with GUS mothers
with interviews with mothers who were current claimers of HSVs and also those currently eligible for
HSVs but who did not claim. We identified them from community groups that support families on low
incomes. Those mothers nearly eligible for HSVs were also identified by this method. The mothers were
selected to ensure that the sample contained women with a range of characteristics including age,
number of children, ethnicity and education level.

The interviews were semistructured, face to face, approximately 1 hour in length and covered a range of
topics, including what mothers knew about the scheme; how they found out about it; reservations about
using it; and, if relevant, main reasons for not using it. If they were currently using the scheme or had
used it previously, we asked about when they started using it, who knew they were using it, perceived
extra monetary benefits, how conscious they were of extra money and how they used this extra money.

The interviews were recorded on an encrypted recorder, anonymised and transcribed verbatim.
Recordings were anonymised before transferring to the transcribing service. The transcribing agency
involved was subject to MRC/Chief Scientist Office (CSO) Social and Public Health Sciences Unit data
confidentiality policies. Data were transferred and held in a secure environment subject to MRC/CSO
Social and Public Health Sciences Unit data-sharing policies.

The transcripts were checked against the original recording before analysis started. They were
coded according to prior and emergent themes using NVivo (QSR International, Warrington, UK)
and summarised systematically by charting according to key themes, and emerging hypotheses were
tested according to all the relevant data. Particular foci were the processes involved in the take-up,
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non-take-up or discontinuation of the HSV scheme, the experience of using HSVs and how the vouchers
were used. Responses were compared between the five groups of women.

The 20 women sampled from GUS were sent an information leaflet and letter inviting them to take part
in the semistructured interviews. A follow-up telephone call was made to get their response. For those
who declined, they were replaced by other GUS participants with similar characteristics. The 20 women
currently claiming/not claiming HSV were sampled from parent groups in deprived areas of Glasgow.
Information leaflets were given to these groups inviting them to take part in the semistructured
interviews. The participants were fully informed of the study before agreeing to participate. Once the
women agreed to participate, an appointment for interview was made, with a reminder telephone

call made in the week prior to the interview. The participating women were offered a £20 voucher in
recognition of their time spent being interviewed.

Full details of the design, methods, analysis and results are in Chapter 5.

Health economics and assessment of the cost-effectiveness

Conducting health economic evaluations alongside NEs is relatively new. Therefore, the methodology
for doing this is not well established. As part of this project, we developed and proposed methods and
guidance for conducting such economic evaluations in population health using observation data from
NEs. Such evaluations are subject to the inherent biases that affect analyses using observational data.

Our methodology drew on economic methods guidance®->% and on evidence from economic evaluations
carried out in similar early years contexts.>*>> In addition, methods from previous studies incorporating
economics into NEs in education and microeconomics,**-¢ including a recent review on health economic
evaluations and observational data,> were used. Current guidance for economic evaluation focusses

on RCT designs and therefore does not address the specific challenges for natural experiment designs.
Using such guidance can lead to suboptimal design, data collection and analysis for NEs, leading to bias
in the estimated effectiveness and cost-effectiveness of the intervention or policy. Fuller descriptions

of the methods to develop the guidance and the health economics plan are reported in Chapter 6. The
full economic evaluation is out with the scope of this report; it is subject to ongoing work and will be
reported separately.

Patient and public involvement

When conducting patient and public involvement (PPI) for this project, we first defined our ‘population’
group. We identified low-income women as our PPI target group; their experiences reflected the
population with the potential to be affected by the HSV scheme and the results of this project. The

aim of PPl was to inform the qualitative interview schedule and refine and reflect initial analysis. As

part of the PPl work, we undertook a focus group with 11 women to share our initial findings from the
qualitative study and quantitative analysis. These women were recruited from third-sector organisations
that support low-income families. During this process the women suggested adding the financial strain
and challenges to the list of secondary outcomes, as they felt that, although HSVs represent a relatively
small cash amount of £3.10, they do contribute some money to the family budget.

As part of the application process to link the GUS data to the routinely collected NHS data, lay members

were part of the Public Benefit and Privacy Panel. Their opinions were fed into the decision to allow
permission to use routine data for research and offer comment as to the public benefit of the research.
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Ethics statement

Secondary analysis of existing data

Ethics approval was not required as there was no primary data collection. The data for both the IFS

and GUS had already been collected and were available for use for research purposes. The linkage and
release of the GUS data with the routinely collected NHS data for research purposes were subject to
agreement from the Privacy Advisory Committee (and superseded by the Public Benefit and Privacy
Panel) at NHS National Services Scotland. The data collection, storage and release for research purposes
are subject to strict protocols governing privacy, confidentiality and disclosure of data. The project

was approved subject to Public Benefit and Privacy Panel for Health and Social Care project number
1516-0614.

We used the GUS and IFS data from the UK Data Archive, subject to their end-user licence agreement.
Note current arrangements for accessing GUS data may differ.

Qualitative interview study

Participants in GUS had already given consent to be contacted for research purposes. Only those who
agreed to further contact for research purposes were approached to be interviewed. This qualitative
study was reviewed and fully approved by the University of Glasgow, College of Social Science Ethics
Committee in October 2015 (reference number 400150028). This Committee complies with the
Economic and Social Research Council’s research ethics framework.
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Chapter 3 Effect of Healthy Start vouchers on
infant and child health

his chapter reports the results of the quantitative analysis of GUS and IFS linked to routinely

collected health data sets for child outcomes. The range of outcomes covers aspects that are
important for infant and child health, and they could be expected to be influenced by HSV. There are
1320 in group 1 (recipients of HSVs), 413 in group 2 (eligible but not claiming HSVs) and 507 in group 3
(those women who are nearly eligible for HSVs but their income means that they do not qualify for the
HSV scheme).

Descriptive statistics for Growing Up in Scotland

Tables 7 and 8 show the descriptive statistics for the confounders contained in the GUS data set for
each of the exposed and control groups. Group 2 had more mothers under the age of 20 years at the
birth of their child than those in group 1, but fewer aged 20-4 years old. Apart from these differences
the age groups were fairly similar for these two groups. Group 1 mothers were younger at the birth of
their child than those in group 3 (see Table 7). For maternal social class, group 1 had more mothers who

TABLE 7 Descriptive statistics of demographic confounders across the exposure and control groups for GUS

Group 1 (recipients) Group 2 (eligible, not claiming) Group 3 (nearly eligible)

Confounder (N = 1320), n (%) (N =413), n (%) (N =507), n (%)

Mother’s age at birth (years)

<20 235(17.8) 45 (10.9) 41 (8.1)
20-4 358(27.1) 140 (33.9) 113 (22.3)
25-9 309 (23.4) 115(27.8) 154 (30.4)
30-4 254 (19.2) 67 (16.2) 123 (24.3)
35-9 137 (10.4) 37(9.0) 58(11.4)
240 27 (2.1) 9(2.2) 18 (3.6)
Missing 0 0 0
Family type

Not lone parent 679 (51.4) 254 (61.5) 378 (74.6)
Lone parent 607 (46.0) 152 (36.8) 119 (23.5)
Missing 34 (2.6) 7(1.7) 10 (2.0)

Index child mother’s first born

Yes 698 (52.9) 175 (42.4) 239 (47.1)
No 622 (47.1) 238(57.6) 268 (52.9)
Missing 0 0 0
Ethnicity of respondent

White 1257 (95.2) 395(95.6) 469 (92.5)
Non-white 58 (4.4) 18 (4.4) 37 (7.3)
Missing 5(0.4) 0(0.0) 1(0.2)
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TABLE 8 Descriptive statistics of the socioeconomic confounders across the exposure and control groups for GUS

Group 1 (recipients) Group 2 (eligible, not claiming)  Group 3 (nearly eligible)

Confounder (N =1320), n (%) (N =413),n (%) (N =507), n (%)

Maternal social class (NS-SEC)

Intermediate occupation 147 (11.1) 69 (16.7) 106 (20.9)
Lower supervisory 63 (4.8) 34 (8.2) 46(9.1)
Managerial 175 (13.3) 54 (13.1) 90(17.8)
Never worked 233(17.7) 27 (6.5) 24 (4.7)
Semi-routine and routine 663 (50.2) 206 (49.9) 212 (41.8)
occupation

Small employers and own 36 (2.7) 22 (5.3) 28 (5.5)

account workers
Missing 3(0.2) 1(0.2) 1(0.2)
Household social class (NS-SEC)

Intermediate occupation 148 (11.2) 70 (16.9) 102 (20.1)
Lower supervisory 114 (8.6) 44 (10.7) 71 (14.0)
Managerial 223(16.9) 70(16.9) 136 (26.8)
Never worked 169 (12.8) 16 (3.9) 5(1.0)
Semi-routine and routine 597 (45.2) 173 (41.9) 142 (28.0)
occupation

Small employers and own 66 (5.0) 39 (9.4) 50 (9.9)

account workers
Missing 3(0.2) 1(0.2) 1(0.2)
Mother’s highest education level (SCQF)

No qualification 216 (16.4) 26 (6.3) 31(6.1)
Lower level standard grades 187 (14.2) 40(9.7) 28 (5.5)
Upper level standard grades 433 (32.8) 133(32.2) 131 (25.8)
Higher grades and upper 287 (21.7) 146 (35.4) 180 (35.5)
level vocational

Degree level 162 (12.3) 55(13.3) 109 (21.5)
Other 29 (2.2) 13(3.1) 27 (5.3)
Missing 6 (0.5) 0(0.0) 1(0.2)
SIMD 2009 quintiles

1 (least deprived) 95(7.2) 37(9.0) 45 (8.9)
2 143 (10.8) 54(13.1) 85(16.8)
3 232(17.6) 98(23.7) 93(18.3)
4 327 (24.8) 101 (24.5) 145 (28.6)
5 (most deprived) 522 (39.5) 123(29.8) 139 (27.4)
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TABLE 8 Descriptive statistics of the socioeconomic confounders across the exposure and control groups for
GUS (continued)

Group 1 (recipients) Group 2 (eligible, not claiming)  Group 3 (nearly eligible)

Confounder (N =1320), n (%) (N =413),n (%) (N =507), n (%)

Carstairs deciles

1 (least deprived) 43 (3.3) 19 (4.6) 23 (4.5)
2 67 (5.1) 28 (6.8) 36(7.1)
3 92 (7.0) 39 (9.4) 48 (9.5)
4 73 (5.5) 31(7.5) 48 (9.5)
5 116 (8.8) 31(7.5) 47 (9.3)
6 164 (12.4) 46(11.1) 53(10.5)
7 140 (10.6) 57 (13.8) 66 (13.0)
8 188 (14.2) 42 (10.2) 59 (11.6)
9 192 (14.5) 55(13.3) 53(10.5)
10 (most deprived) 245 (18.6) 65 (15.7) 74 (14.6)

Urban-rural classification

Remote rural 71(5.4) 18 (4.4) 28 (5.5)
Accessible rural 127 (9.6) 56 (13.6) 70(13.8)
Large urban 546 (41.3) 162 (39.2) 189 (37.3)
Other urban 416 (31.5) 128 (31.0) 153 (30.2)
Small remote towns 70(5.3) 10 (2.4) 22 (4.3)
Accessible towns 90 (6.8) 39 (9.4) 45 (8.9)

SCQF, Scottish Credit and Qualifications Framework.

had never worked. Across all groups, the biggest proportion of mothers was in semi-routine or routine
occupations. There was a large proportion (21%) of group 3 mothers in the intermediate occupation
group. For group 1, the proportions for household social class were similar as for maternal social class,
but groups 2 and 3 had different social class proportions for household and maternal social class. Group
3 had a large proportion (26.8%) in the managerial category. Groups 2 and 3 had similar profiles for
mother’s education, but group 1 had more women in lower education categories than groups 2 and 3
(see Table 8). There was a gradient across the groups for lone parent families, with the highest proportion
of lone parents in group 1 and the lowest in group 3. There were more women classified as living in the
most deprived areas using both Carstairs Index and SIMD in group 1 than in groups 2 and 3. In terms of
urban-rural, most women lived in urban areas across all three groups, but fewer group 1 mothers lived
in accessible rural areas and more lived in small remote towns than those in groups 2 and 3.

Tables 9 and 10 show the descriptive statistics for the exposed (group 1) and control (groups 2 and 3)
for the outcomes at age 10 months (see Table 9) and 3 years (see Table 10). There is a breastfeeding
gradient, with the lowest proportion breastfeeding in group 1 and highest in group 3. There is also a
gradient with BD: those in group 1 breastfed for a shorter time period than those in groups 2 and 3.
Other outcomes in GUS sweep 1 are similar across the groups. For sweep 2, when the children were
about 3 years of age, the outcomes were similar across the groups. There was a lower proportion of
children who received vitamins at 3 years of age in group 1 than in groups 2 and 3.
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TABLE 9 Descriptive statistics of child outcomes across exposure and control groups for GUS sweep 1 (age 10 months)

Group 1 (recipients) Group 2 (eligible, not Group 3 (nearly
Outcome (N =1320) claiming) (N = 413) eligible) (N = 507)
Primary outcome
Child ever breastfed: yes, 549 (0.45) 219 (0.53) 314 (0.62)
n (percentages)
Duration of breastfeeding (months), 1.18 (1.99) 1.46 (2.16) 1.88 (2.34)
mean (SD)
Child weight and body size
Birthweight (g), mean (SD) 3295 (629) 3376 (625) 3418 (507)
Low birthweight (<2500 g), 121 (0.092) 27 (0.065) 28 (0.055)

n (proportion)

Child morbidity, n (percentages)

Birth timing: early 568 (0.43) 161 (0.39) 233 (0.46)
Birth timing: on time 145 (0.11) 62 (0.15) 71 (0.14)
Birth timing: late 594 (0.45) 190 (0.46) 198 (0.39)
Premature birth: yes 94 (0.071) 28 (0.067) 25(0.05)
Infant and child feeding

Age at introduction of solid food 18.7 (5.9) 19.4 (5.7) 19.4 (5.5)

(weeks), mean (SD)

SD, standard deviation.

TABLE 10 Descriptive statistics of child outcomes across exposure and control groups for GUS sweep 2 (aged 3 years)

Group 2 (eligible, not claiming) Group 3 (nearly

Outcome Group 1 (recipients) (N = 939) (N =307) eligible) (N = 413)

Child weight and body size, mean (SD)
Child weight (kg) 11.71 (1.96) 11.80(2.23) 11.64 (1.99)
Child height (cm) 93.8 (4.6) 94.4 (4.6) 94.5 (3.9)

Mother’s perceptions of child’s weight age 3 years, n (percentages)

Normal weight 883 (0.94) 286 (0.93) 384 (0.93)
Underweight 38 (0.04) 18 (0.06) 21 (0.05)
Somewhat and very 19 (0.02) 6(0.02) 8(0.02)
overweight

Mother’s concerns about child’s weight age 3 years, n (percentages)

A little concerned 85 (0.09) 28 (0.09) 41(0.1)
Not concerned 845 (0.9) 273 (0.89) 363 (0.88)
Quite and very concerned 9 (0.01) 6(0.02) 8(0.02)

Infant and child feeding, n (percentages)

Daily fruit consumption
None 85 (0.09) 6(0.02) 8(0.02)
1 103(0.11) 9(0.03) 17 (0.04)
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TABLE 10 Descriptive statistics of child outcomes across exposure and control groups for GUS sweep 2 (aged 3
years (continued)

Group 2 (eligible, not claiming) Group 3 (nearly

Outcome Group 1 (recipients) (N = 939) (N =307) eligible) (N = 413)
2o0r3 282 (0.3) 31(0.1) 66 (0.16)
4or5 56 (0.06) 9 (0.03) 12 (0.03)
>5 9 (0.01) 0(0) 0(0)

Mother’s perception of fruit consumption

Less than usual 150 (0.16) 12 (0.04) 21 (0.05)
Same as usual 357 (0.38) 43 (0.14) 78 (0.19)
More than usual 19 (0.02) 0(0) 4(0.01)

HSV vitamin use, n (percentages)
Yes 178 (0.19) 95(0.31) 182 (0.44)
No 761 (0.81) 212 (0.69) 231 (0.56)

SD, standard deviation.

Descriptive statistics for Growing Up in Scotland data linked to routinely collected
NHS data

Descriptive statistics for outcomes available in the GUS data linked to NHS routinely collected NHS
data are shown in Table 11. In groups 1 and 2 the descriptive statistics were similar across all outcomes.
There were differences between groups 1 and 2 and group 3, with group 3 tending to have slightly
better outcomes across the range of outcomes. There were gradients for both the number of hospital
stays and the average length of stay in hospital, with group 1 subjects having more stays with longer
lengths of stay and group 3 subjects having fewer stays and shorter durations of stay. The exception was
the proportion of children registered with a dentist. For all groups there was an increase across all years
in the proportion of children registered with a dentist. By 2016, 90% of all children were registered with
a dentist.

Mothers were seen to be engaging with health services for routine tests and immunisations. This
was demonstrated by 98% of children in each exposure and control group having a vision test, 100%
of children in each exposure and control group having a hearing test, and 100% of children in each
exposure and control group having the specified immunisations.

Descriptive statistics for the Infant Feeding Survey

Tables 12 and 13 show the descriptive statistics of confounders and outcomes across the exposure and
control groups for IFS. Group 3 had consistently better levels of all confounders than groups 1 and 2.
This was different from the GUS sample. There was a higher proportion of mothers in managerial and
professional NS-SEC (34.4%) in group 3 than in groups 1 (6.6%) and 2 (15.8%). Group 3 had a much
lower proportion of women who were aged < 16 years old when they left full-time education (16.8%)
than groups 1 (40.0%) and 2 (25.7%).

For the outcomes (see Table 13), there were gradients across the groups for Bl and BD with group
1 having the lowest proportion and shortest duration, then group 2 and group 3 having the highest
proportion breastfeeding and the longest duration. For child body weight and size outcomes, groups
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TABLE 11 Descriptive statistics of child outcomes across exposure and control groups for GUS linked to routinely
collected NHS health data

24

Group 1 Group 2 (eligible, Group 3

Outcome Database (recipients) not claiming) (nearly eligible)
Birthweight (g) from birth records SMR02 N =1204 N =382 N =454

Mean (SD) 3365 (594) 3389 (625) 3486 (542)
Feeding status at health visitor first visit I—!e:a\!th N=1190 N =388 N =461
Breast, n (percentages) visiting 274 (0.23) 97 (0.25) 180 (0.39)
Formula, n (percentages) 821 (0.69) 252 (0.65) 235(0.51)
Mixed, n (percentages) 71 (0.06) 35(0.09) 41 (0.09)
Unknown, n (percentages) 24 (0.02) 4(0.01) 5(0.01)
Morbidity

Hospital stays in 5 years (hnumber of SMRO1 675 (0.53) 191 (0.47) 212 (0.44)

children with event), n (percentages)

Length of hospital stays in 5 years 1.15(2.98) 1.06 (1.92) 0.85(1.3)

(days), mean (SD)

Number of visits to A&E (number of A&E 293(0.23) 78 (0.20) 64 (0.14)

children with event), n (percentages)

Number of visits to A&E (number of 1.5(1.1) 1.3(0.7) 1.2(0.6)

occasions), n (SD)
Proportion registered with dentist, by Dental N =1246 N =405 N =417
year, n (percentages) records

2010 78 (0.06) 25 (0.06) 32(0.07)

2011 465 (0.37) 140 (0.35) 184 (0.39)

2012 759 (0.61) 248 (0.61) 302 (0.63)

2013 942 (0.76) 299 (0.74) 378(0.79)

2014 1035 (0.83) 326 (0.81) 409 (0.86)

2015 1088 (0.87) 346 (0.85) 434 (0.91)

2016 1120 (0.90) 361 (0.89) 439 (0.92)
Vision test, n? Vision 1007 338 409
Hearing test, n° Hearing 1132 366 441
Immunisations, n° SIRS 1246 405 477

298% of children in each exposure and control group had a vision test.
100% of children in each exposure and control group had a hearing test.
¢ 100% of children in each exposure and control group had the specified immunisations.
A&E, accident and emergency; SD, standard deviation; SIRS, Scottish Immunisation and Recall System; SMRO1, Scottish
Morbidity Records general/acute inpatient and day case; SMR02, Scottish Morbidity Records maternity inpatient and

day case.
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TABLE 12 Descriptive statistics of confounders across the exposure and control groups for IFS

Group,n %

Group 1 (recipients), Group 2 (eligible, not claiming), Group 3 (nearly
Confounder N = 1906 N = 1535 eligible), N = 4624

Mother’s age at birth (years)

<20 319 (16.7) 153 (10.0) 127 (2.7)
20-4 587 (30.8) 442 (28.8) 717 (15.5)
25-9 478 (25.1) 421 (27.4) 1521 (32.9)
30-4 305 (16.0) 310(20.2) 1408 (30.4)
235 202 (10.6) 198 (12.9) 830 (17.9)
Missing 15(0.8) 11(0.7) 21(0.5)
Maternal social class (NS-SEC)

Never worked 564 (29.6) 194 (12.6) 309 (6.7)
Not classified 205 (10.8) 130(8.5) 356 (7.7)
Routine and manual occupation 801 (42.0) 655 (42.7) 1344 (29.1)
Intermediate 211 (11.2) 314 (20.5) 1025 (22.2)
Managerial and professional 125 (6.6) 242 (15.8) 1590 (34.4)
Missing 0(0.0) 0(0.0) 0(0.0)

Mother’s age when finished full-time education (years)

<16 763 (40.0) 395(25.7) 775 (16.8)
17 351 (18.4) 245 (16.0) 552 (11.9)
18 304 (15.9) 332 (21.6) 775 (16.8)
219 454 (23.8) 546 (35.6) 2457 (53.1)
Missing 34 (1.8) 17 (1.1) 65 (1.4)
Marital status

Partnership 441 (23.1) 568 (37.0) 2696 (58.3)
Living together 453 (23.8) 435 (28.3) 1378 (29.8)
Widow/separated 60(3.1) 41 (2.7) 40(0.9)
Single 916 (48.1) 472 (30.7) 445 (9.6)
Missing 36(1.9) 19(1.2) 65 (1.4)
Mother’s first baby

Yes 719 (37.7) 848 (55.2) 2425 (52.4)
No 1187 (62.3) 687 (44.8) 2199 (47.6)
Missing 0 0 0

IMD quintiles?

1 (most deprived) 898 (47.1) 516 (33.6) 2240 (48.4)
2 476 (25.0) 353(23.0) 2327 (50.3)
3 286 (15.0) 293(19.1) 27 (0.6)
4 163 (8.6) 230(15.0) 21(0.5)
5 (least deprived) 83 (4.4) 143 (9.3) 9(0.2)

2 Country-specific IMD used.
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TABLE 13 Descriptive statistics of child outcomes across exposure and control groups for IFS

Group 1 (recipients),  Group 2 (eligible, not Group 3 (nearly

Outcome N =1906 claiming), N = 1535 eligible), N = 4624
Primary outcome

Child ever breastfed: yes, n (percentages) 1011 (0.53) 1059 (0.69) 3560 (0.77)
Duration of breastfeeding (months), mean (SD) 1.24 (2.47) 1.94 (2.96) 2.97 (3.50)

Child weight and body size

Birthweight (g), mean (SD) 3334 (589) 3383 (621) 3424 (566)

Low birthweight (<2500 g), n (percentages) 134 (0.07) 106 (0.069) 222 (0.048)

Child morbidity, n (percentages)

Full term 1726 (0.9) 1397 (0.91) 4300 (0.93)
Premature 128 (0.067) 107 (0.072) 254 (0.054)
Missing 52 (0.03) 31(0.02) 70(0.014)

Infant and child feeding, mean (SD)
Age at introduction of solid food (months) 4.78 (1.54) 4.89 (1.47) 5.06(1.32)
Baby given cow’s milk (months) 7.39 (1.61) 7.00 (1.76) 6.87 (1.44)

SD, standard deviation.

1 and 2 were similar to each other. In terms of infant feeding, group 1 infants were introduced to solid
food earlier than those in groups 2 and 3, but this was only by a couple of weeks.

Propensity score matching results for Growing Up in Scotland and Infant Feeding
Survey

Tables 14-16 show the results for the propensity score analysis. Children were not randomly assigned
to the comparison groups. Therefore, to ensure we were making fair comparisons across the groups

in evaluating the effectiveness of HSVs, we used PSM. PSM is the probability of being assigned to a
treatment being conditional on the observed baseline characteristics. This method tries to mimic the
characteristics of a RCT when a RCT is not possible (or desirable) but there are other observational data
that can be used. The propensity score is a balancing score, which means that if you condition on the
propensity score, the distribution of observed baseline covariates will be similar between exposed and
control subjects. In other words, this matching on key characteristics can allow for the groups to be
more balanced on covariates. It is a technique that can minimise selection bias and is better at getting to
the causal effect than simple covariate adjustment in models. Children were matched using propensity
scores to balance the groups according to confounders (see Chapter 2, Methods). The distribution

of propensity scores for matching for both the GUS and the IFS databases are shown in Appendix 1,
Figures 5-10. These figures show the distributions for matching group 2 to group 1 (see Appendix 1,
Figures 5 and 8), group 3 to group 1 (see Appendix 1, Figures 6 and 9), and groups 1 and 2 to group 3
(see Appendix 1, Figures 7 and 10).

For outcomes in GUS sweep 1, across all comparison groups (group 1 vs. group 2, group 1 vs. group 3,

and groups 1 and 2 vs. group 3), the outcomes did not differ. There was a slight difference in birthweight
for the comparison groups 1 and 2 versus group 3 (p = 0.062), but the difference was only 73 g.
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TABLE 14 Comparisons of primary and secondary outcomes after PSM for GUS sweep 1 (aged 10 months)

Group 2 Group 3

Group 1 (eligible, not (nearly Groups

(recipients), claiming), p- Group 1, eligible), p- 1and 2,
Outcome N=412 N =412 value N=505 N =505 value N=505 Group 3
Primary outcome
Child ever 0.49 0.53 0.255 0.58 0.62 0.189 0.58 0.62 0.168
breastfed: yes,
percentages
Duration of breast- 1.32(2.1) 1.46(2.2) 0.374 1.73(2.3) 1.88(2.3) 0.315 1.84(2.4) 1.88(2.3) 0.803
feeding (months),
mean (SD)
Child weight and body size
Birthweight (g), 3313 (614) 3377(626) 0.162 3357 (616) 318(628) 0.117 3345(620) 3418(628) 0.062
mean (SD)
Low birthweight 0.085 0.066 0.358 0.083 0.056 0.08 0.081 0.055 0.13
(<2500 g),
percentages
Child morbidity
Premature birth: 0.061 0.067 0.779 0.075 0.049 0.118 0.059 0.049 0.579
yes, percentages
Infant and child feeding
Age at introduction 18.7 (6.0) 19.4 (5.7) 0.11 19.4 (5.7) 19.4 (5.5) 0.91 19.5 (5.6) 19.4 (5.5) 0.726
of solid food

(weeks), mean (SD)

SD, standard deviation.

TABLE 15 Comparisons of primary and secondary outcomes after PSM for GUS linked to routinely collected NHS
health data

Group 2 Group 3

Group 1 (eligible, not p- (nearly p- Groups 1 p-
Outcome (recipients) claiming) value eligible) value and2 Group 3 value
Birthweight (g) from birth 262 305 305
records, n
Mean (SD) 3394 (627) 3414 (560) 0.768 3376(605) 3395(570) 0.683 3427 (618) 3395(570) 0.654
Morbidity
Hospital stays in 5 years 182 205 205
(number of children with
event), n

Length of hospital stays in 3.6(8.1) 3.4 (5.4) 0.086 4.4(13.7) 41(9.5 011 4.3(9.8) 41(9.5 0.11
5 years (days), mean (SD)

Number of visits to A&E 74 60 60
(number of children with
event), n

Number of visits to A&E 1.4(0.9) 1.3(0.7) 0.777 1.5(1.3) 1.2(0.6) 0.343 1.4(0.8) 1.2(0.6) 0.112
(number of occasions),
mean (SD)

A&E, accident and emergency; SD, standard deviation.
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TABLE 16 Comparisons of primary and secondary outcomes after PSM for IFS

Group 2 Group 3

Group 1, (eligible, not (nearly Groups

(recipients), claiming), eligible), 1and 2, Group 3
Outcome N=1513 N=1513 N=1862 p-value N=3375 N=3375 p-value
Primary outcome
Child ever 0.57 0.69 <0.0001 053 0.7 <0.0001 0.6 0.74 <0.0001
breastfed: yes,
percentages
Duration of breast- 1.37(2.58) 1.94(2.96) <0.0001 1.23 2.09 <0.0001 1.53(2.70) 2.51 <0.0001
feeding (months), (2.45) (3.11) (3.30)
mean (SD)

Child weight and body size

Birthweight (g), 3350(584) 3381 (622) 0.156 3334 3398 0.0007 3355(604) 3421 <0.0001
mean (SD) (589) (569) (560)

Low birthweight 0.065 0.071 0.607 0.071 0.052 0.025 0.071 0.048 <0.0001
(<2500 g),

percentages

Child morbidity, percentages

Full term 0.91 0.9 0.341 0.9 0.92 0.186 0.93 0.91 0.0047
Premature 0.065 0.073 0.066 0.06 0.05 0.07
Missing 0.024 0.021 0.025 0.02 0.01 0.02

Infant and child feeding, mean (SD)

Age atintroduction  4.78 (1.52)  4.89(1.47) 0.161 4.78 4.89 0.108 4.83(1.5) 4.97 0.0037
of solid food (1.52) (1.50) (1.37)

(months)

Baby given cow’s 7.39 7.00 0.02 7.38 6.96 0.003 7.2 6.93 0.0069
milk (months) (1.58) (1.76) (1.59) (1.58) (1.68) (1.47)

SD, standard deviation.

For outcomes in GUS linked to routinely collected NHS health data, across all comparison groups (group
1 vs. group 2, group 1 vs. group 3, and groups 1 and 2 vs. group 3), the outcomes did not differ. There was
a slight difference in average length of hospital stay for the comparison group versus group 2 (p = 0.086),
but the difference was only 0.2 days.

For outcomes in IFS, outcomes differed across the different comparison groups. For group 1 versus
group 2, the children in group 1 were less likely to have been breastfed than those in group 2: 57%
ever breastfed in group 1 compared with 69% in group 2. Those in group 1 were also breastfed for a
shorter duration than those in group 2. There was a difference in ever breastfeeding and duration of
breastfeeding across all the comparison groups. Birthweight differed between groups 1 and 3, and
groups 1 and 2 and group 3. All outcomes differed between groups 1 and 2 and group 3 (see Table 16).

Regression discontinuity results for Growing Up in Scotland

The forcing variable for the regression discontinuity method was household income. Categorical income
was transformed into equivalised household income to make the forcing variable (see Chapter 2,
Methods). It was not possible to use RD methods for most of the outcome variables as assumptions were
not met. We present the results for the primary outcome of Bl and BD, and the secondary outcomes of
birthweight and low birthweight.
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TABLE 17 Comparisons of primary and secondary outcomes using RD for GUS sweep 1 (age 10 months)

Group 1 (recipients) vs. Group 1 vs. group 3

group 2 (eligible, not (nearly eligible), Groups 1 and 2 vs.

claiming), coefficient of coefficient of RD group 3, coefficient
Outcome RD (95% Cl) p-value (95% Cl) of RD (95% Cl) p-value
Primary outcome
Child ever 0.036 (-0.047 to 0.121) 0.3%94 -0.068 (-0.138 to 0.053 -0.062 (-0.135 to 0.135
breastfed: 0.0010) 0.018)
yes
Duration of 0.457 (-0.179 t0 0.963) 0.179 -0.45 (-0.7938 to 0.0097 -0.332(-0.626 to 0.058
breastfeed- -0.109) 0.011)

ing (months)

Child weight and body size

Birthweight -26.75(-109 to 40.71)  0.368 -49.50 (-84.0 to 0.0025 0.018 (0.005 to 0.0073
(g) -17.0) 0.035)

Low -0.0028 (-0.0183 to 0.674 0.024 (0.011 to 0.0117 -3.22(-30.5 to 0.523
birthweight ~ 0.0120) 0.040) 60.05)

(<2500 g)

Table 17 gives the coefficients and 95% confidence intervals (Cls) for the RD analyses. There were no
differences in the outcomes between those in group 1 (recipients) and those in group 2 (eligible). For
group 1 versus group 3 (nearly eligible), children in the recipient group were less likely to be breastfed
than those in the nearly eligible group. If they were breastfed, it was for a shorter duration (0.45 months
shorter on average). Those in group 1 had a lower birthweight and were more likely to be in the low
birthweight category than those in group 3. Those in groups 1 and 2 were breastfed for a shorter
duration (0.33 months shorter on average) and had lower birthweight (0.018 g lighter on average) than
those in group 3.

Table 18 summarises the comparisons across the two methods (propensity score with RD) and the two
data sets (GUS and IFS) for outcomes available in both data sets. The main comparison group is group 1
versus group 2. For nearly all the outcomes, apart from ever Bl and BD in IFS, the results indicated that
there is no effect of HSV on the outcomes. For ever breastfed and duration of breastfeeding, there are
differences between propensity score results from GUS and IFS, with the IFS indicating a negative effect
of HSV on breastfeeding.

For birthweight and low birthweight, the effect sizes and significance vary across the data sets and
methods, indicating less confidence in the results of the HSV on birthweight. For premature births
and age at introduction of solid foods, there is more consistency across the data sets and evaluation
methods, indicating some confidence in the results.
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TABLE 18 Summary of primary and secondary outcomes results comparing GUS with IFS and propensity score with RD

Group 1 (recipients) vs. group  Group 1 vs. group 3 (nearly

Outcome 2 (eligible, not claiming) eligible) Groups 1 and 2 vs. group 3

Child ever breastfed: yes

GUS (RD) R>E R < NE AE < NE
GUS (PS) R<E R <NE AE < NE
IFS (PS) R<E R < NE AE < NE

Duration of breastfeeding (months)

GUS (RD) R>E R < NE AE < NE
GUS (PS) R<E R < NE AE < NE
IFS (PS) R<E R < NE AE < NE
Birthweight (g)

aus (D) E
GUS (PS) R<E R < NE AE < NE
IFS (PS) R<E R < NE AE < NE
Low birthweight (< 2500 g)

GUS (RD) R<E R > NE AE < NE
GUS (PS) R<E R < NE AE < NE
IFS (PS) R<E R < NE AE < NE
Premature

GUS R<E R > NE AE > NE

Age at introduction of solid food (months)
GUS R<E R - NE AE - NE
IFS R<E R < NE AE < NE

<, Those in group 1 or groups 1 and 2 lower than those in the comparison group; >, those in group 1 or groups 1 and 2
higher than those in the comparison group; -, those in group 1 or groups 1 and 2 the same as those in the comparison
group; AE, all eligible; NE, nearly eligible; PS, propensity score; R, recipients

Note

Blue shading indicates a positive effect of HSVs, light blue indicates a borderline positive effect of HSVs, white indicates
no effect of HSVs, light orange indicates a borderline negative effect of HSVs and orange indicates a negative effect of
HSVs.
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Chapter 4 Effect of Healthy Start vouchers on
maternal health and behaviours

his chapter reports the results of the quantitative analysis of GUS and the IFS and GUS linked with

routinely collected health data sets for maternal outcomes. The range of outcomes covered aspects
that are important for maternal health, and that could be expected to be influenced by HSV. There were
1320 mothers in group 1, 413 mothers in group 2 and 507 mothers in group 3. The primary outcomes
were vitamin use before pregnancy and vitamin use during pregnancy.

Tables 19 and 20 show the univariable comparisons for the primary and secondary outcomes available in
the GUS sweep 1 data set. Across the three comparison groups, there was a low proportion of women
using vitamin C or folic acid before pregnancy: 29% in group 1, 30% in group 2 and 42% in group 3.
There was a higher proportion of women in group 3 taking vitamins pre-pregnancy than in groups 1 and
2. In contrast, there was a high proportion of mothers taking vitamin C or folic acid during pregnancy:
82% in group 1, 86% in group 2 and 88% in group 3. There was a higher proportion of women in group 3
taking vitamins during pregnancy than in group 1.

For maternal health measures (health during pregnancy and current health) a high proportion of mothers
reported good/excellent health and this was similar across the three groups. Using the Short Form
questionnaire-12 items (SF-12) scales, we found a gradient across the groups, with poorest physical

TABLE 19 Univariable comparison of maternal health outcomes across exposure and control groups for GUS sweep 1 (age
10 months)

Group 1 (recipients) Group 2 (eligible, not claiming)  Group 3 (nearly eligible)

Outcome (N = 1320) (N =413) (N =507)

Primary outcome, n (proportion)

Vitamin C or folic acid before 383(0.29) 124 (0.30) 213(0.42)
pregnancy
Vitamin C or folic acid during 1082 (0.82) 355 (0.86) 446 (0.88)
pregnancy

Mother’s health during pregnancy, n (proportion)

Very well 515 (0.39) 173(0.42) 228 (0.45)
Fairly well 488 (0.37) 157 (0.38) 177 (0.35)
Not very well 198 (0.15) 62 (0.15) 66 (0.13)
Not at all well 119 (0.09) 21(0.05) 35(0.07)

Mother’s current general health, n (proportion)

Excellent/very good/good 1056 (0.80) 351 (0.85) 451 (0.81)
Fair/poor 264 (0.20) 62(0.15) 56 (0.19)
SF-12, mean (SD)

Physical health 51.41 (8.20) 52.44 (6.83) 53.07 (6.86)
Mental health 50.17 (9.92) 51.38 (8.74) 52.28 (8.35)

SD, standard deviation
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TABLE 20 Univariable comparison of maternal health behaviour outcomes across exposure and control groups for GUS

sweep 1 (age 10 months)

Group 1 (recipients) Group 2 (eligible, not Group 3 (nearly
Outcome (N = 1320) claiming) (N = 413) eligible) (N = 507)
Current smoker, n (proportion) 620 (0.47) 153 (0.37) 122 (0.24)
Number of cigarettes smoked per 11.42 (6.0) 11.13 (9.56) 8.57 (4.68)
day, mean (SD)
Alcohol use
2-4 occasions per week 79 (0.06) 23(0.06) 41 (0.08)
2-4 occasions per month 264 (0.2) 103 (0.25) 112 (0.22)
Monthly or less 620 (0.47) 198 (0.48) 223(0.44)
Never 356 (0.27) 87(0.21) 127 (0.25)

How household manages financially

Manage very well 106 (0.08) 25 (0.06) 35(0.07)
Manage quite well 356 (0.27) 103 (0.25) 137 (0.27)
Get by alright 634 (0.48) 211 (0.51) 254 (0.5)
Not manage very well 92 (0.07) 25 (0.06) 30 (0.06)
Some financial difficulties 106 (0.08) 41(0.1) 51(0.1)
Deep financial trouble 106 (0.01) 25(0.01) 35(0.01)

Financial situation changed in past year

Improved 224 (0.17) 66 (0.16) 66(0.13)
Worsened 370(0.28) 153 (0.37) 198 (0.39)
Stayed the same 713 (0.54) 194 (0.47) 243 (0.48)

SD, standard deviation.

and mental health scores for those in group 1, with those in group 2 in the middle and those in group 3
having the highest scores for physical and mental health.

For maternal health behaviours, there were differences across the groups for smoking and number of
cigarettes smoked. The smoking rate was 47% in group 1, compared with 37% in group 2 and 24% in
group 3. Those in groups 1 and 2 smoked more cigarettes per day than those in group 3. In contrast,
alcohol use did not differ across the three groups, and most women drank on less than one occasion
per week.

A further outcome topic available in GUS was the financial situation for the families. For both financial
measures (how the household manages financially and if the financial situation changed over the past
year) there was little difference across the groups. Despite most of the women across the groups stating
that they had good financial management, there was a proportion of women who stated that they did
not manage their finances well, and some had financial difficulties: 16% in group 1, 17% in group 2 and
17% in group 3.

We were able to use GUS linked to routinely collected NHS health data and assess outcomes for
number of visits to accident and emergency (A&E) and number of dental treatments. For both measures
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there was a gradient across the three groups with most visits to A&E and most dental treatments in
group 1 and fewest in group 3 (Table 21).

In the IFS, the primary outcomes of vitamin C or folic acid before pregnancy and vitamin C or folic acid
during pregnancy were assessed (Table 22). Similarly to GUS, across the three comparison groups, there
was a low proportion of women using vitamin C or folic acid before pregnancy: 16% in group 1, 24% in
group 2 and 19% in group 3. These proportions are slightly different to GUS; lower proportions took
vitamin C or folic acid before pregnancy in groups 1 and 3 in IFS than in GUS.

Again, there was a high proportion of mothers taking vitamin C or folic acid during pregnancy: 89% in
group 1, 85% in group 2 and 88% in group 3. These proportions are similar to the proportions seen in
the same comparison groups in GUS.

Propensity score matching results for Growing Up in Scotland and Infant Feeding
Survey

Tables 23 and 24 show the results for the propensity score analysis. Mothers were not randomly
assigned to the comparison groups. Therefore, to ensure that we were making fair comparisons across
the groups in evaluating the effectiveness of HSVs, we used PSM. PSM is the probability of being
assigned to a treatment being conditional on the observed baseline characteristics. This method tries

to mimic the characteristics of a RCT when a RCT is not possible (or desirable) but there are other
observational data that can be used. Matching on key characteristics can allow for the groups to be
more balanced on covariates. It is a technique that can minimise selection bias and is better at getting to
the causal effect than simple covariate adjustment in models. Mothers were matched using propensity
scores to balance the groups according to confounders (see Chapter 2, Methods).

TABLE 21 Univariable comparison of maternal outcomes across exposure and control groups for GUS linked to routinely
collected NHS health data

Group 1 Group 2 Group 3
Outcome Database (recipients) (eligible) (nearly eligible)
Number of visits to A&E (number of mothers A&E 309 65 65
with event)
Number of visits to A&E, number of 2.1(3.0) 1.6 (2.0) 1.3(0.7)
occasions, mean (SD)
Number of visits to dentist for treatment Dental records 1129 360 412
(number of mothers with event)
Number of visits to dentist for treatment, 16.1 (8.9) 15.0(8.1) 14.4 (7.4)

number of occasions, mean (SD)

SD, standard deviation.

TABLE 22 Univariable comparison of maternal outcomes across exposure and control groups for IFS

Group 1 (recipients) Group 2 (eligible, not claiming) Group 3 (nearly eligible)

Primary outcome (N = 1908), n (proportion) (N = 1535), n (proportion) (N = 4624), n (proportion)

Vitamin C or folic acid 305 (0.16) 368 (0.24) 1711 (0.19)
before pregnancy

Vitamin C or folic acid 1698 (0.89) 1320 (0.86) 3930 (0.88)
during pregnancy
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Propensity score matching shows there was no difference in vitamin use during pregnancy for any
comparison (82%, group 1 vs. 86%, group 2, p = 0.103; 87%, group 1 vs. 88%, group 3, p = 0.434; and
87%, groups 1 and 2 vs. 88%, group 3, p = 0.435). In addition, there was no difference in vitamin use
pre-pregnancy for any comparison (see Table 23).

There were no differences between groups 1 and 2 for any of the secondary outcomes. However, there
were differences between groups 1 and 3 for mother’s current general health, current smoking and
number of cigarettes, and change in financial status. There were differences between groups 1 and 2 and
group 3 for current smoking and number of cigarettes, and change in financial status (see Table 24).

PSM showed that there was no difference in the number of visits to A&E or number of dental treatments
across the three comparison groups (Table 25).

PSM was also used for the primary outcomes in IFS. In contrast to the GUS analysis, the results from the
IFS showed differences across the comparison groups for vitamin use both before and during pregnancy
(Table 26). Vitamin use pre pregnancy was lower for those in group 1 and groups 1 and 2 combined

than those in groups 2 and 3 (17%, group 1 vs. 23%, group 2, p < 0.0001; 16%, group 1 vs. 26%,

group 3, p < 0.0001; and 19%, groups 1 and 2 vs. 32%, group 3, p < 0.0001). However, for vitamin use

TABLE 25 Comparisons of primary and secondary maternal outcomes after PSM for GUS linked to routinely collected
NHS health data

Group 2 Group 3

Group 1 (eligible, not (nearly Groups 1
Outcome (recipients),n claiming), n p-value Groupl1l eligible),n p-value and2 Group3  p-value

Number of visits 65 65 65 65 65 65
to A&E (number of
mothers with event)

Number of visits 2.7 (5.7) 1.6 (1.9) 0.063 1.5(1.4) 1.3(0.7) 0.776 2.2(5.3) 1.3(0.7) 0.418
to A&E, number of
occasions, mean (SD)

Number of visits to 359 359 410 410 410 410
dentist for treatment

(number of mothers

with event)

Number of visits to 15.8 (8.4) 15.0(8.1) 0.442 15.2(8.6) 14.3(7.4) 0.229 15.4(8.3) 14.3(7.4) 0.032
dentist for treatment,

number of occasions,

mean (SD)

SD, standard deviation.

TABLE 26 Comparisons of primary and secondary maternal outcomes after PSM for IFS

Group 2 Group 3
Group 1 (eligible, not (nearly Groups Group

(recipients) claiming) Group 1 eligible) 1and 2 3(N=
Primary outcome (N=1513) (N=1513) p-value (N=1862) (N=1862) p-value (N=3375) 3375) p-value

Vitamin C or folic 0.17 0.23 <0.0001 0.16 0.26 <0.0001 0.19 0.32 <0.0001
acid before preg-
nancy (percentages)

Vitamin C or folic 0.89 0.86 0.015 0.89 0.87 0.012 0.88 0.86 0.0023
acid during preg-
nancy (percentages)
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during pregnancy, those in group 1 and groups 1 and 2 had higher proportions taking vitamins during
pregnancy [89%, group 1 vs. 86%, group 2, p = 0.015; 89%, group 1 vs. 87%, group 3, p = 0.012; and
88%, groups 1 and 2 vs. 86%, group 3, p = 0.0023 (see Table 26)].

Regression discontinuity results for Growing Up in Scotland

The forcing variable for the RD method was household income. Categorical income was transformed
into equivalised household income to make the forcing variable (see Chapter 2, Methods). It was not
possible to use RD methods for most of the outcome variables as assumptions were not met. Figures 3
and 4 show that the pre and post discontinuity trends are not stable. We present the results for the
primary outcome of vitamin use before and during pregnancy; and the secondary outcomes regarding
financial management.

Figure 3 shows the mean probability of taking vitamin D or folic acid before pregnancy for groups

1 and 2. Figure 4 shows the RD for taking vitamin D or folic acid before pregnancy with the log,

of household income as assignment variable. The log10 of the income was used to normalise the
distribution. In this analysis the estimate for the coefficient was 0.077 (0.030-0.124), showing a
change in probability of taking vitamin D or folic acid at the income threshold (£16,190) of 7.7%, which
was also termed as average RD treatment effect.?? It should be noted that for the logistic regression
the odds ratio of taking vitamin D or folic acid before pregnancy for group 1 was 0.953 (0.737-1.235)
(Table 27). For the RD there was a statistically significant increase in the use of vitamin D or folic acid
of approximately 8% to the right of the threshold. The estimates of RD coefficients are reported in
Table 27 for group 1 versus group 2, group 1 versus group 3, and groups 1 and 2 versus group 3. A
negative estimate at the discontinuity means a drop just to the right of the threshold and a positive
value an increase. A change at discontinuity should be interpreted in the context of the probability
estimate for the y axis. For example, as shown in Table 27 there is a significant decrease (7.7%) at the
discontinuity for the subjects with income just below the threshold. On the other hand, there is a
negative significant drop of 11% for taking vitamin D or folic acid during pregnancy for the subjects
with income just above the threshold, meaning that subjects with lower income at the threshold are
benefiting (see Figures 3 and 4).

Table 27 gives the coefficients and 95% Cls for the RD analyses.
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FIGURE 3 Regression discontinuity plot with outcome as probability of taking vitamin D or folic acid before pregnancy
against log, , of household income as index variable. The coefficient estimate was 0.077 (z=3.92,p =0.0001).
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FIGURE 4 Regression discontinuity plot with outcome as probability of taking vitamin D or folic acid during pregnancy
against log,, of household income as index variable. The coefficient estimate was 0.11 (z = -6.255, p = 0.0001).

TABLE 27 Comparisons of primary outcomes using RD for GUS sweep 1 (age 10 months)

Group 1 (recipients) vs. Group 1 vs. group 3
group 2 (eligible, not claiming), (nearly eligible), RD Groups 1 and 2
Outcome RD coefficient (95% Cl) p-value coefficient (95% Cl) vs. group 3
Primary outcome
Taking vitamin D 0.077 (0.030 to 0.124) 0.0012 -0.283 (-0.35 to <0.0001 -0.30(-0.38 to <0.0001
or folic acid before -0.200) -0.22)
pregnancy
Probability of -0.111(-0.1577 to -0.083) <0.0001 -0.094 (-0.158 to 0.0007 -0.024 (-0.104 to 0.350
taking vitamin D -0.042) 0.036)
or folic acid during
pregnancy
Household finances
Financial situation 0.076 (0.014 to 0.156) 0.0194 0.0081 (-0.0612 to 0.706 0.075 (0.037 to 0.0001
0.090) 0.113)
Change in financial  -0.001 (-0.025 to 0.008) 0.236 -0.0042 (-0.0215 to 0.726 0.010 (-0.027 to 0.150
situation 0.0150) 0.004)

Table 28 summarises the comparisons across the two methods (PSM with RD) and the two data sets
(GUS and IFS) for outcomes available in both data sets. The main comparison group is for group 1 versus
group 2. For both outcomes, vitamin use pre and during pregnancy, the results indicated that there is no
effect of HSVs on the outcomes. There are differences between propensity score results from GUS and
IFS, with the IFS indicating a positive effect of HSVs on vitamin use. There are differences between PSM
and RD results from GUS, with the RD results indicating a negative effect of HSVs on vitamin use.
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TABLE 28 Summary of primary and secondary maternal outcomes results comparing GUS with IFS

Group 1 (recipients) vs. group2  Group 1 vs. group 3 (nearly

Outcome (eligible, not claiming) eligible) Groups 1 and 2 vs. group 3

Vitamin C or folic acid before pregnancy

GUS (RD) R>E R < NE AE < NE
GUS (PS) R-E R <NE AE < NE
IFS (PS) R<E R < NE AE < NE

Vitamin C or folic acid during pregnancy
GUS (RD) R<E R < NE AE < NE
GUS (PS) R<E R < NE AE < NE

<, Those in group 1 or groups 1 and 2 lower than those in the comparison group; >, those in group 1 or groups 1 and 2
higher than those in the comparison group; -, those in group 1 or groups 1 and 2 the same as those in the comparison
group; AE, all eligible; NE, nearly eligible; PS, propensity score; R, recipients.

Note
Blue shading indicates a positive effect of HSVs and orange indicates a negative effect of HSVs.
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Chapter 5 Understanding women’s
experiences of the Healthy Start voucher
scheme

Introduction

The qualitative component of the HSV scheme evaluation aimed to gain an understanding of the
lived experiences of those intended to benefit from the scheme. This complements the quantitative
component by providing insight into some of those findings. Qualitative interviews explored the
processes involved in the take-up or non-take-up of HSVs, and how the vouchers were used and
perceived by women.

Methods

Recruitment and sampling

Semistructured face-to-face interviews were conducted with 40 mothers aged between 22 and 47 years
who each had between one and six children. A summary of the participant characteristics is shown in
Table 29, and a fuller description of the sample is in Appendix 2, Table 31.

Mothers were sampled from those GUS participants who had consented to participate in follow-up
research projects (n = 17) and from community groups that supported low-income families (n = 23).
The GUS study allowed for fairly representative sampling of eligible mothers, but these mothers had
first used the vouchers at least 5 years before the interviews. We therefore also recruited mothers from
community groups as they were able to give a contemporaneous account of the HSV scheme.

Mothers were sampled to include those who had claimed the HSVs (n = 22) and those who had not

(n = 18). The group who had not claimed HSV includes those who according to GUS data had fulfilled
eligibility criteria when surveyed and those from the community groups who were living on a low income
but were ineligible for the scheme. Mothers could be ineligible if their income was not low enough for
them to be claiming the means-tested benefits, or if they were unable to claim the benefits for another
reason. The sample was also recruited to give a range across a number of characteristics including age,
number of children, ethnicity and education level (see Appendix 2, Table 31).

Data collection

Interviews were semistructured and, in most cases, face to face. Mothers who lived in more rural and
remote areas were interviewed by telephone. The interview schedule reflected the aims of the HSV
scheme evaluation and contained questions about what mothers knew about the scheme, how they
found out about it, reservations about using it, reasons for not using it, when they started using it, who
knew they were using it, perceived extra monetary benefits, how conscious they were of extra money
and how they used this extra money.

Ethics and informed consent

Each woman was provided with an information sheet describing the purpose of the research, explaining
their right to withdraw, noting that their confidentiality would be protected and providing contact
information for the principal investigator. Written, informed consent was obtained from all women who
took part in the interviews. All interviews were audio-recorded on an encrypted recorder and stored
securely. This qualitative study was reviewed and fully approved by the University of Glasgow, College
of Social Science Ethics Committee in October 2015.
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TABLE 29 Summary of participant characteristics

Characteristic Participants (N = 40), n

Claimed HSVs
Yes 22
No 18

Ethnicity (participants’ own description)

White Scottish 24
White British 6
Black African 3
British Pakistani 2
Pakistani 1
Nepalese 1
White Australian 1
White Irish 1
White Polish 1
Recruitment source

GUS 17
Community groups 23
Age (years)

20-9 15
30-9 16
240 9

Highest level of qualification

No qualifications 16
High school qualifications 8
College qualifications 6
Degree/studying for degree 9
Postgraduate qualification 1
Number of children

1 9
20r3 23
>4 8

Analysis

Interviews were transcribed verbatim. These transcripts were read early in the data collection process to
produce an initial coding frame. The study team refined and finalised the coding frame towards the end
of data collection. Analysis was ongoing throughout fieldwork and additional themes were identified and
explored further in subsequent interviews. The data for each code from the complete set of interviews
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were summarised descriptively. Emergent themes were developed, modified or rejected in reference to
these summaries. We selected quotations as illustrative examples of the findings.

Results

Main findings
In analysing the transcripts of the women’s experience of the HSV scheme, four prominent
themes emerged:

knowledge, awareness, take up and use of the HSV scheme

opinions of the HSV scheme

the effect of the HSV scheme on diet and feeding choices for their babies and children
the broader lives of low-income women.

NS .

Knowledge, awareness, take up and use of the Healthy Start voucher scheme

Mothers' accounts showed a good knowledge of the HSV scheme’s aims and what the vouchers can be
used for. In general, there was a broad understanding of the eligibility criteria but confusion about the
details. Awareness and take-up of the HSV scheme varied, with participants finding out about the HSV
scheme from various sources and applying in different ways, both of which affected uptake.

Knowledge of the aims of the Healthy Start voucher scheme and understanding

what vouchers can be used for

Those who were claiming or had claimed HSV had a clear idea that the scheme was intended to support
low-income women and their children to eat healthier diets. Some interviewees focused on the idea of
a ‘good start, indicating an understanding that targeting young children’s health may track through to
improved health in later life. Some participants believed that the vouchers were intended to support
nutrition in pregnancy, others mentioned nutrition for breastfeeding mothers and some thought that
they were intended to provide financial assistance - a ‘helping hand’ for mothers on low incomes.

The HSV scheme was designed to replace the WFS and some mothers referred to HSVs as ‘milk tokens'.
This suggests that they had not recognised the wider remit of HSVs, which can be used for fruit and
vegetables as well as milk:

She’s like, ‘There’s another form for milk tokens tae get your milk ‘cause you're eligible for, like, your baby
milk an’ stuff like that.
HSVO07, claimant, community group

Those who had not claimed (including those with poor understanding of the details of the scheme)
thought that the scheme targeted the nutrition of low-income families, but their understanding was not
as wide as that of those who claimed HSVs.

Everyone who claimed HSVs was aware that they could use the vouchers for fresh or formula milk
and for fresh vegetables. Most claimants also mentioned fruit. Some who had experience of using
the WFS with older children noted that now, with the HSV scheme, they could use vouchers for
fruit and vegetables. There was poorer knowledge that the vouchers could be used for frozen fruit
and vegetables:

Milk, baby milk, fruit, veg.
HSV29, claimant, GUS
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But the good thing aboot it nooadays is like you can buy fruit an’ veg an’ a’ that. You couldnae dae that a’
they years ago.
HSV27, claimant, community group

Perhaps unsurprisingly, in the accounts of participants without experience of claiming there was lower
awareness of what the vouchers could be used for. One woman thought that the vouchers were solely
for vitamins, another thought that they could be used for milk and vitamins, and another thought that
the vouchers could just be used for formula milk:

Well, | think the Healthy Start Vouchers only entitle you to a wee vitamin, is that right?
HSV35, no claim, community group

You get Healthy Start Vouchers for formula, is that right?
HSV38, no claim, community group

Understanding eligibility for the Healthy Start voucher scheme

Although participants understood that eligibility for the scheme was dependent on being in receipt of
certain benefits there was confusion about the detail of eligibility, particularly regarding the eligibility of
working families. Those who did not claim did not know whether families who were working but on a
low income and receiving some benefits were eligible:

| don’t think | even looked at it, or got given any information because we were two families that, well two,
pair of people that worked at the time, do you know what | mean? So | was on maternity but I've only ever
done 16 hours.

HSV21, no claim, GUS

Participants were aware that HSV eligibility depended on having a child under a certain age, but some
believed that eligibility continued until the child was 5 years old or started school. Some participants
were aware and had experience of eligibility during pregnancy but others talked about eligibility
beginning at the child’s birth. Only one participant mentioned that being under 18 years of age (and
pregnant or a mother) was a qualifying criterion regardless of benefit entitlement or income, and that
participant had received HSVs on that basis herself. One breastfeeding mother understood that the HSV
scheme was to provide vouchers for formula milk and that she would therefore be ineligible:

The only people that are entitled to this, you have to have a child from birth to 4 and you have to be on a
certain amount of benefit.
HSV11, claimant, community group

I'd assume when they were born, up until about 5 | think?
HSV24, claimant, GUS

Awareness and take up of the Healthy Start voucher scheme

Take up of HSV relies on the awareness of the scheme. Mothers were made aware of HSV either
through contact with a health professional (midwife, health visitor or general practitioner) or through
a healthcare setting (information packs at antenatal clinics). Non-health service providers were also
sometimes important in making mothers aware of the scheme, for instance benefits maximisation
advisers or homeless support workers. Other mothers discussed more accidental encounters, such as
seeing a poster in a shop or through conversations with friends and family. A key non-health source of
information was conversations among women at family centres or parent groups:
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It was at a midwife appointment and the midwife had helped me wae it.
HSV10, claimant, community group

My support worker she helped me quite a lot so it was quite good that way.
HSVO01, claimant, community group

It was a mum in here that actually happened to mention Healthy Start Vouchers and | kinda thought,
‘What are they?.
HSV40, claimant, community group

A few girls about the centre do talk about it. And they say, like... You do hear people saying, like, ‘Oh, my
vouchers were useful, ‘l got my Healthy Start vouchers yesterday, ‘Oh, I'm glad | got my Healthy Start
Vouchers yesterday ‘cause I'm going to do this.’ So everybody does know, and | think they all appreciate
them, ‘cause everybody seems to apply for them, like, again when they get another child or whatever.
HSVO02, claimant, community group

In contrast, mothers who had been eligible for the HSV scheme but had not claimed had, for the most
part, not claimed because they had not been aware of the scheme’s existence. These mothers were

clear that health visitors or midwives had not mentioned the scheme to them. A woman from a rural
location felt ‘out of the loop’ and described minimal contact with health professionals. Other participants
wondered if the health professionals had made assumptions because they were not obviously eligible.
Such assumptions may have been made because they had been working previously, because both
parents were present or because the mother was living in a more affluent area:

When you live in a small place like this, you're really out of the loop with a lot of things. You know, you very
infrequently see anyone official.
HSV23, no claim, GUS

| think people just presume. Yeabh, like, if they come and see and they know that you’re working, or you
have been working.
HSV17, no claim, GUS

Often participants were not made aware of the HSV scheme until their baby was born, meaning that
they missed out on months of claiming. Participants felt that more should be done to let pregnant
women know they are eligible:

Since | was eligible to, when my son was born.
HSV02, claimant, community group

[ think just make people aware quite earlier. Just, yeah, maybe even at their breastfeeding classes?
HSV28, claimant, community group

Accessing and using the Healthy Start voucher scheme

For those who had made successful claims the process of applying for HSVs had largely been
straightforward, with either their midwife or health visitor alerting them to the scheme and co-signing
the application form. These health professionals were often viewed as very supportive. Some
participants accessed information and filled in the application form online. Successful claims were
usually processed without issues or delay:

I was pretty I... pretty low at that time. And again, kind of my emotions and moods an’ all that was all over
the place. So | think she just wanted tae make sure that | was gonnae get it.
HSVO05, claimant, community group
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When there were problems with claims, participants described that they had not received any
information or explanation as to why the claim was unsuccessful. These participants had been
encouraged and supported to apply by health professionals who believed them to be eligible, yet had
had their claim rejected without explanation:

| tried to get vouchers and they just wouldn’t give me any at all... | tried phoning them and they said they'd
send letters out and | never received any letters from them... | kept trying phoning them and phoning
them, letting them know that I still hadn’t received any letters and could they find out what'’s happening
wi’ the vouchers and kinda thing but they never, ever got back to me. So | just, | gave up.

HSV01 (Claimant, Community Group)

Mothers are required to telephone the HSV helpline after their baby is born and confirm the baby’s birth.
Some participants were prompted to do so by a health professional but others were not aware of this
requirement, resulting in a suspension of the claim:

| got them and then they just like stopped suddenly, just kinda like with, round about like when she was
due... then | mentioned it to the health visitors like about what to do and she said that sometimes they
just kinda like stop and then | have to kinda apply for it again. So she gave me another form, because they
have to, a professional needs to sign it as well, so she signed it, gave it to me, but before | could like post
that out, they just came through the post, started back up again.

HSV30 (Claimant, Community Group)

For the most part, those who did not claim HSVs in spite of being eligible did not do so because they
were unaware of the scheme. However, there were instances in which people were aware of the scheme
and chose not to claim. When participants’ circumstances changed frequently, for example moving in
and out of employment, the effort required in making the claim was not always viewed as worth it. One
interviewee had an ethical dilemma about claiming. She agreed that she was on a low income but did
not see herself as struggling and wondered who would lose out if she was to claim:

See my husband sometimes is unemployed like for like a month or two. But we don’t bother applying for
them because it’s just too much hassle for what like a month? Do you know what | mean?
HSV12, claimant, community group

Once the HSV claim was made vouchers usually arrived every 4 weeks without issue. When vouchers

did stop it was usually suddenly, and mothers learnt that they were no longer eligible only when they had
telephoned the helpline to ask why their vouchers had stopped. Problems with benefit claims would in
turn result in HSVs stopping. These problems with benefit claims were often associated with changes in
address or relationship status, and mothers would prioritise sorting out issues with their main benefits.
They did not always understand why their vouchers had been stopped and when they were reinstated
they were not backdated. Those who had used the HSV telephone helpline reported positive experiences;
however, one mother was put off telephoning the helpline to discuss issues by the cost of the call:

Once | started getting them it’s all been smooth, yeah.
HSV12, claimant, community group

I phoned up and the woman explained to me on the phone why they'd been stopped, and that | was no
longer eligible for them.
HSV32, claimant, GUS

| was just mair focused on my Income Support money being paid tae me an’ having that for my two boys.

Do you know what | mean? | wasnae thinking ‘Milk tokens is gonnae save me a pound or two for milk or

veg or whatever.’ | was just thinking, ‘l need money every two weeks for my weans, my hoose, whatever.
HSVO07, claimant, community group
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It was actually, they’re actually quite good on the phone. It’s easy, you're no’ sitting waiting see like for the
job centre you're on the phone for forty-five minutes trying tae get through. They were actually quite quick
an’ got you through.

HSVO09, claimant, community group

The majority of participants used their vouchers in supermarkets rather than smaller corner shops and
incorporated them in a regular weekly or fortnightly shop. Supermarkets were preferred because they
offered better value and a better range and quality of fresh fruit and vegetables, they were already part
of a regular shopping routine, and mothers knew that vouchers were accepted there and that they would
be processed more discreetly. Most of the participants identified and shopped in supermarkets where
they felt shop staff made less of an issue of checking their shopping. There were instances in which
participants felt that shop staff could have processed the voucher more discreetly:

I wouldnae buy veg or fruit, wee shops like that. They're never fresh. That’s how | feel. | don’t think they’re
fresh in wee shops like that.
HSVO07, claimant, community group

My wee shop’s at my bit’s rubbish.
HSVO09, claimant, community group

That’s saving me a good 12 pound odds a time, do you know what | mean? | don’t get embarrassed wi’
them.
HSVO07, claimant, community group

And | remember handing over two vouchers when all my shopping was packed, so she waited for my
receipt to come out. And she waited, and she highlighted all down my receipt what exactly. And | felt pure
mortified in the queue, and I'm like ‘Why do you need to do this to me? You can see I've got enough, like, to
even look at it, you don’t need to count it all up.” So | did feel quite embarrassed at that point, uh-huh. So
now | just take the one voucher and just get the two milks and a packet o’ bananas and apples, and | know
that that will just kinda cover it.

HSVO02, claimant, community group

Opinions of the Healthy Start voucher scheme

Participants had strong opinions about the HSV scheme, in terms of its aims, eligibility and scope.
These accounts were overwhelmingly supportive of HSVs and demonstrated the value of this early
years intervention. There were criticisms about the amount of money the vouchers covered and
what additional benefits of the scheme formula-feeding mothers could access. There was a good
understanding of the eligibility criteria, but participants thought that eligibility should be extended to
other groups. In terms of the scope of the HSVs, there was scepticism about the potential of HSVs to
make a difference to lives of children.

Opinion of the aims of the Healthy Start voucher scheme

Those who claimed HSVs valued the vouchers because they focused on children’s well-being and
because they offered a small amount of financial assistance. Participants who had not claimed were also
very positive about the scheme:

| can’t speak highly enough about it, know how. | feel it's gave us, know how, or gave [child] know how a
great start in life.
HSVO05, claimant, community group
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It makes a lot of sense, | would have probably found that quite useful. | think every penny counts when
you've young children.
HSV26, no claim, community group

The main criticism of the scheme was the value of the vouchers, with participants pointing out that
£3.10 did not buy a lot of fruit and vegetables. Those using formula milk would have liked a greater
contribution towards the milk:

When you've got your electric bill, your gas bill, your food shopping and this baby that’s constantly
growing and you're always having to buy clothes for. That’s [£3.10] nothing, and it disappears.
HSV32, claimant, GUS

Maybe if the milk tokens could maybe cover while your baby’s on the formula milk, to take a milk token an’

get a tub for it.
HSV27, claimant, community group

Some mothers who were not breastfeeding thought that they were discriminated against because
they had to spend the vouchers on formula milk. This left them nothing for fruit and vegetables, which
breastfeeding mothers could spend the vouchers on. Mothers who were not breastfeeding had very
often tried to breastfeed and felt that they were losing out in spite of having done their best to follow
advice to breastfeed:

It would be nice if it was more than that, especially if you're not breastfeeding.
HSV11, claimant, community group

Opinion of eligibility of the Healthy Start voucher scheme

Participants thought that eligibility should be extended until the child was 5 years old or at school. They
thought that more effort should be made to let pregnant women know that they are eligible. Participants
were clear that low-income working families needed help accessing healthy food:

| think that’s pretty early because, obviously, some kids are still at nursery when they’re 4. So | think they
should know how at least go on to when they're in primary, maybe one? They should go on that wee
bit longer.

HSVO05, claimant, community group

Participants described circumstances in which low-income mothers were ineligible for HSVs that they
thought were unfair, especially for women who worked. One woman on a very low income gave an
account of her ineligibility due to living in Scotland on a student visa. Another woman described sharing
her vouchers with an asylum seeker friend who could not claim:

I am on the threshold, | do work, but | do, you know, I do claim benefits also, and | do have two young

children, so it would, it would have helped.
HSV22, no claim, GUS

You have to have papers - basically, you have to be a resident. If you're an illegal immigrant they don’t get
it. If you're an asylum seeker, they don't really get it, which is really sad because everybody should be able
to eat fruit and veg, so that’s really, really sad.

HSV11, claimant, community group

One participant suggested that the HSV scheme should be widened to include all pregnant women and
young children because it would give a message about the importance of nutrition for children:
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| think it should be for every mum and kids... when they do get something like that then they realise, ‘Oh,
okay. So it is important, that’s why government is giving you this. So you must actually do something like
that to keep your kids healthy.

HSV18, no claim, community group

Opinion of the scope of the Healthy Start voucher scheme

Although there was overwhelming support for the HSV scheme and its focus on children’s health and
well-being, there was also scepticism about its impact. Several women thought that the amount of
money (£3.10 per week) would be unlikely to make a difference to health in the early years:

If it’s hitting that mark, | would be surprised. Three pound ten a week to me? No. | don’t think so. | don’t
think that touches this. And | think the people who genuinely need it most, and who need that education
about health and nutrition and everything else, | don’t think that three pound ten... scratch the surface if
I'm honest.

HSV25, no claim, GUS

The effect of the Healthy Start voucher scheme on diet and feeding choices for their

babies and children

Participants described their children’s diets, including vitamin use, and decisions around feeding

their babies and children. Accounts included the importance of a healthy diet: although there was an
understanding of what this entailed, there was evidence of poor diets and limited knowledge. Women
were open to advice about diet from health visitors and also gave accounts of other influences on diet.
The vitamin part of the HSV scheme was less well used than the vouchers, despite knowledge that
vitamins are recommended in infants and children. There were several motivations to breastfeed and the
HSV scheme did not have an impact on the decision to breastfeed or use formula milk.

Healthy diet

Although appropriate nutrition for children is important to most mothers, and mothers did strive to
give their children healthy diets, there was evidence that some children still had poor diets. This section
contrasts participants who reported striving for healthy diets, those providing poor diets and some
mothers who are not at these extremes, and offers some reasons for these accounts.

Mothers offered a range of reasons for believing that diet is important, including their children’s teeth
and weight, and their risk of diabetes. They believed that a nutritious diet is required for a child to grow.
Ensuring a healthy diet was tied to notions of giving children the best start in life and being integral to an
overall healthy lifestyle, for the child and for the family as a whole. A healthy diet was also understood

to facilitate an active lifestyle whereas poorer nutrition was linked to lethargy in children. The accounts
indicated that for some women there was a good understanding of what a healthy diet looked like, but
that others fed their children unhealthy diets. Mothers offered descriptions of what they believed were
the basic principles of nutrition; for example, most were aware of the ‘5 a Day’ recommendation for fruit
and vegetables, and that plenty of fruit and vegetables was desirable. The need to limit salt and sugar
intake was also mentioned frequently:

Making sure she’s got her five portions of fresh food during the day.
HSV25, no claim, GUS

Not too much sugar, not too much salt, not too much fat. Try and lay off white bread.
HSV23, no claim, GUS

Interviewees had varied assessments of the healthiness of their own child’s diet: some made confident
assertions about their child’s exclusively healthy diet, some admitted poor eating habits, and a number
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said that they tried to provide a healthy diet but were not always successful. Participants mentioned

a range of influences on diet, including themselves, siblings and nurseries. Participants recognised
that their eating habits had been influenced by their own parents and were cognisant that they in turn
held sway over their children. Those who cooked had often learned from their own parents and they
continued to cook the same recipes they had been taught:

Saturday or a Friday night - making my big pot o’ soup. My ma’s just taught me that. Following suit.
HSVO07, claimant, community group

Mothers were aware that their poor eating habits influenced their children. Those who were ‘fussy
eaters’ hoped that their children would not be fussy. One woman knew that her son wanted a biscuit for
breakfast because that is what she has. Mothers were also aware that they could influence positively:
one women described how her own diet had improved since joining Slimming World® (Slimming World,
Alfreton, UK) and that in turn her children’s diet had improved. Children were also influenced by

their siblings:

It’s like my son will get up in the morning and he’ll want a biscuit, know what | mean? An’ it’s kind o’ like...
probably ‘cause | dae it.
HSVO0é, claimant, community group

She’ll eat baked beans, he won't eat baked beans. And then she sees - if | go, ‘Do you want this?’ And she
goes, ‘Yeah.' If | say that to him, ‘Do you want this?’ He'll go, ‘No." And then | say, ‘Do you want this?’ And
she'll say, ‘Yeah. Then he’ll want it.

HSV38, no claim, community group

Children’s nurseries were mentioned as sources of positive influence with regard to food; children were
introduced to new foods there that they were then keen to have at home:

So I think the mixture of being introduced at that way, and nursery introducing fruit platters and picky
foods and things that the children will try them.
HSV37, no claim, community group

Some participants had become motivated to achieve a healthy diet for their children because of a
diagnosis or a specific health concern. One woman, along with her husband, had made significant
changes to the family’s eating habits after her husband received a diagnosis of high blood pressure. A
young mother stopped using processed foods when it became evident that her son’s digestive system
could not tolerate them:

[Husband’s name] had quite a bit of a scare, his high, his blood pressure went really high. So he - that, |
think that’s when we changed our lifestyle.
HSV31, claimant, GUS

Participants’ accounts contained evidence of healthy diets and they also discussed factors that
facilitated healthy diets. Many elements of a healthy diet were present in accounts of cooking and
eating. Some mothers said that they cooked from scratch, with some claiming always to cook and others
cooking when they had time. Participants talked about teaching children to cook and about eating
together as a family. A couple of mothers grew their own vegetables: one lived in a rural location but
the other used pots in a small urban garden. Participants talked about encouraging children to try new
tastes, giving children access to a range of tastes while young and access to foods considered unusual
for children. They talked about children who were very keen on fruit and having fruit freely accessible to
children. To a lesser extent they described children who were very keen on vegetables:
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I don't like the processed food, no. We eat cooked food every day.
HSV11, claimant, community group

A few times and it helps if I'm eating it, or if he’s with his dad and his dad’s eating it. He will sort of come
over and be like, ‘Can | have a bit of that?’ | think that does help from him when was younger, as | did try
to introduce as much different stuff as possible.

HSV32, claimant, GUS

Much effort is given to planning and preparing healthy diets, with some mothers recognising that
healthy eating requires time and work. They take time to learn new ways to cook. Mothers are
resourceful in their efforts by hiding and disguising fruit and vegetables to get their children to eat them.
They made smoothies to increase fruit intake or soups to increase vegetable intake. They mash turnip
with potato mash and cut vegetables up in ways that are fun for children. They avoid food waste by
making soup or freezing vegetables that may soon ‘go off":

What | used to with the wee yins, is mash and mash the turnip and that in the mash so that they didnae
know it was in it.
HSV13, claimant, GUS

Cutting them up into different bits and pieces, and things, so that it’s fun for him.
HSVO02, claimant, community group

Those who reported being successful in getting their children to eat healthily appeared confident and
determined. One woman was confident that she could persuade friends’ children to eat vegetables when
her friends were unable to. Another was clear that her son benefited from her saying no to his requests
for treats. And another described her strategy of insisting that her daughter ate dinner if she was to get
a treat afterwards. The same mother said that her approach was hard work for her when she was tired
and busy:

| just give her what we're having an’ | just don’t give in. She’s gottae eat it. If she doesn't eat it then she
doesn’t get anything. She doesn’t get a treat... It’s quite hard work not giving in when you're tired and
you're busy.

HSV40, claimant, community group

Mothers also talked about having to persevere with efforts to get children to eat vegetables by
repeatedly offering them until they were accepted. Mothers who were providing healthier diets did not
appear to share any particular wider attributes other than confidence and the ability to persevere:

He didn’t like broccoli, he didn't like it, because he didn’t like the look of it. But | tried and | tried and |
tried, and he eats broccoli now.
HSV37, no claim, community group

Although there was much evidence of healthy diets there was also evidence of poor diets. Mothers
described diets high in sugar, for example eating Rice Krispie (Kellogg's, Battle Creek, MI, USA) bars for
breakfast (which contain 13 g of sugar when the recommended daily intake for children aged 4-6 years
is 19 g). Mothers talked about unhealthy habits such as ‘constant snacking’ and say they opted for
processed and convenience food particularly on busy days. One participant was happy for her children
to ask for a Pot Noodle (Unilever UK, London, UK) as it meant less cooking for her. They talked about
diets that do not include vegetables or fruit. These mothers accepted that their children do not like
healthier options and preferred to give their children the food they ask for, suggesting that the control of
the children’s diet lies largely with the children:
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I'm quite happy. See if they come in and go, ‘Is there any Pot Noodles?’ | love that. Do you know what
| mean? That'’s quite a... ‘cause you're like, ‘Yes, I'm no’ having to dae all different things, kinda thing,
you know?
HSV19, claimant, GUS

I wouldnae say | was cooking the same kinda things, like ‘cause obviously we gie wur kids what they ask
for really, tae be honest.
HSV36, no claim, community group

A host of issues make providing a healthy diet difficult for low-income mothers. Most commonly
mothers described children who will eat only a very limited range of (usually unhealthy) foods. Mothers
talked about making different meals for different family members, according to their tastes. There

were cases of children’s diets that were so limited that they included just a handful of accepted foods.
Sometimes mothers hint that their actions have played a part in their children’s limited diet. The mothers
of children who ate a very limited range of foods did not appreciate the long-term effects of poor diet;
rather, they were reassured that their children’s diet must be adequate because the children were
energetic and rarely ill:

He’s a fussy eater. He'll only eat noodles.
HSV12, claimant, community group

I mean, he’s never no’ well an’ he obviously takes enough in tae keep him healthy enough.
HSV24, claimant, GUS

Healthy eating was often understood as prohibitively expensive. Participants knew the prices of most
items they bought and were able to make direct comparisons between healthy and unhealthy foods.
They noted that many fruits were more expensive than unhealthy snacks and that fizzy drinks could be
cheaper than bottled water. However, some mothers disagreed, believing instead that it was cheaper
to cook meals from scratch. People were sometimes put off buying fresh fruit and vegetables on a
very limited budget as they risked waste when food went off and did not get eaten. The time required
to prepare and cook healthy meals could be in short supply in the context of busy lives. There was
recognition from one mother that a healthier diet required more work:

It's two fifty for a wee tub a’ strawberries. You go up the crisps aisle, there’s a big bag, of like, that size,
huge, for two fifty. Like that, ‘oh, I'll just get the crisps, then.
HSV10, claimant, community group

| can get him oranges an’ he can go a coupla days eating them an’ then he can see them going off.
HSVO09, claimant, community group

Time really, more than anything, it’s just time, if I'm kinda kept late at work, by the time | pick them up
from nursery and after school it can sometimes be kinda quarter past six by the time we’re in the house
and they’re starving.

HSV14, no claim, GUS

There was acknowledgment in the accounts of external barriers to providing a healthy diet. There were
a couple of particularly health-conscious mothers who believed that school lunches got in the way of
their efforts to provide healthy diets for their children. They felt that the Scottish Government’s policy
of offering free school meals to children in primaries one, two and three was not something they could
afford to reject, but they had misgivings about the nutritional value of the food provided. Some mothers
felt that efforts to provide healthy diets were thwarted by the marketing of unhealthy food and drinks
being targeted at children. The opinions and habits of other family members could get in the way of
efforts to improve diets:
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[Son’s name] gone to school and all I'm thinking is ‘I don’t want him to have them school dinners’, but
those school dinners are free.
HSV29, claimant, GUS

| think there’s a lot more like, advertisements and things of eating like junk food and like all of that. Like, so
it's more sways the kids to, ‘| want sweeties..
HSV34, claimant, community group

But I dae try, | try kinda maintain their teeth an’ stuff an’ cut their sugary kinda sweets an’ stuff doon.
But it is hard, | mean they’ve got aunties an’ uncles an’ that gie’in them things an’ you're thinking, ‘Whit’s
the point?’

HSV36, no claim, community group

There is definite scope of health professionals to provide advice on healthy diets and women are open
to receiving this advice. The need for advice about diet and nutrition, especially during weaning, was
evident from some of the descriptions mothers gave about the challenges they faced in trying to provide
a healthy diet. Mothers were sometimes aware that they lacked knowledge and mentioned in particular
not knowing how to make a bottle or lacking knowledge about weaning. However, most mothers had
not talked to health professionals about their children’s diet. Some participants mentioned that contact
with a health visitor had taken place when their babies were exclusively drinking milk and therefore
conversations about diet may have seemed irrelevant. There were examples of health visitors asking
about children’s diet and their advice had been well received:

No’ really, no. Talk aboot healthy eating? Aye. No’ really, no.
HSVO0é, claimant, community group

So it was just straightforward like that wi’ my health visitor. There wasnae any food talk ‘cause it was
when they were babies she got this form sorted an’ that for me an’ got my milk tokens sorted.
HSVO07, claimant, community group

She asks what I'm eating, what I'm providing for [daughter’s name], what foods she eats. And if | tell her
what she eats sometimes she can advise me, ‘Try this, try that.’ So they're very supportive as well.
HSV11, claimant, community group

There were quite a number of cases in which participants had received advice about nutrition as a result
of non-routine contact with health professionals:

| took part in a study when | was pregnant as well because | was overweight and | was pregnant, | took
part in a separate study and | can remember them talking about the healthy eating and stuff.
HSVO08, claimant, community group

We're different because my daughter had the dairy allergy, we had the visits with the nutritionist in
Edinburgh two or three times a year for the first couple of years when she was young, so, we got a lot of
information there.

HSV15, no claim, GUS

Advice on nutrition was also received from professionals outside the health service:

I think it might have been last year, round at the local church they had like a eating well cooking group
that was on for like 6 weeks. An’ like you were making your basic things, like quite a few of them | knew,
but it was quite good ‘cause there was people that went that like had like no idea about making anything
from scratch, everything came from a jar and things like that. So that was quite good, they were making
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different things from scratch. And making a spaghetti bolognaise and putting vegetables and things in it
rather than mince and sauce and things like that. So stuff like that was quite good.
HSV37, no claim, community group

The HSVs are another way to provide a healthy diet. Mothers gave accounts of what they bought with
the vouchers. Mothers who had babies and were not breastfeeding invariably used their vouchers to pay
part of the cost of formula milk. Participants who did not need to buy formula milk were able to use their
vouchers for fresh milk, fruit and vegetables. Fresh milk was viewed as an essential for most households
and the vouchers were often used for milk, sometimes exclusively so. The majority of participants

also used the vouchers for fruit and vegetables, and often specified that the fruit and vegetables were
intended for their children rather than the mother or the family in general. Mothers also noted that they
had scope to buy more expensive fruit, such as strawberries, which their children were keen on:

Now I'd get the milk for his cereal, ‘cause cereal he has in the morning, and at night-time before he goes to
his bed. And | get bananas and apples and grapes.
HSVO02, claimant, community group

Just basic fruits like apples can be really, really dear, you know? And you don’t want to live on bananas
forever, it's too much. It’s too much. And strawberries can be really expensive and, you know, kids love
things like that.

HSV29, claimant, GUS

Vitamin use

Healthy Start voucher claimants receive a voucher, which they can swap for Healthy Start women'’s
vitamin tablets when they are pregnant or Healthy Start children’s drops, which can be added to drinks.
The Department of Health recommends that all children aged 6 months to 5 years are given vitamin
supplements containing vitamins A, C and D every day.

The vitamin component of the scheme is used less than the vouchers for milk, fruit and vegetables.
The majority of HSV claimants did not redeem the vitamin voucher. In some instances mothers had
exchanged the voucher for vitamins but had not used the vitamins:

| get it but | don’t even use them.
HSV10, claimant, community group

The interviews suggested that mothers were unconvinced about the need for vitamins, believing that
children should get vitamins from their diet. Some had concerns about vitamins: one women believed
that people who started using vitamins and then stopped using them may be more susceptible to
ilinesses, and another was against ‘pill-popping’. Another woman had not used the vitamin vouchers with
her young child because she had not given her older children vitamins:

I never, ever got the free vitamins. | think it’s just because | never done it wi’ any of the older kids,
you know?
HSV19, claimant, GUS

Mothers were confused about how the vitamin part of the scheme works; in particular, they were
unclear about where they could redeem the vouchers. One mother had been told her local pharmacy no
longer stocked HSV vitamins and another described feeling embarrassed when she tried to redeem her
voucher for vitamins at her local chemist.

Overall understanding of how the vitamin component of the scheme works was poor, especially when
compared with understanding of how the milk, fruit and vegetable component of the scheme works.
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One women thought that she had to choose between whether she used the vouchers for milk, fruit and
vegetables, or for vitamins. One mother, who had been receiving HSVs for some time, had no awareness
of the vitamin component of the scheme:

It's the vitamins bit | don’t get. Know how at the top o’ them it says you could also collect your free

vitamins? | don’t know where tae take that tae get the free vitamins.
HSVO07, claimant, community group

I just thought | had to choose, basically, between whether | used it for my fruit, veg, and bread and milk,

or... the vitamins.
HSVO05, claimant, community group

Mothers who did use vitamins were convinced of the benefit to their children. Mothers who felt that
their children were not getting an adequate intake or adequate quality of fruit and vegetables or calcium
felt that vitamin supplements offered a back-up in terms of nutrition. There was recognition that vitamin
intake would ideally be through diet but that this was not always achieved. The idea of taking vitamins
specifically to support the immune system arose on a number of occasions. Children were given vitamin
supplements to reduce their chances of becoming ill. Vitamin D was singled out as important because of
its benefits to bone health and because of the likelihood of being vitamin D deficient living in Scotland:

| think that’s important ‘cause even if they don’t have access to fruit an’ veg or the children won't eat
anything that, things like that’s a good idea because, and especially like in Scotland, like there’s a one that
| remember the health visitor saying to me, ‘Look, vitamin D, like because there’s like no sunshine.

HSV37, no claim, community group

He does look quite pale and lethargic, and things like that. And I think if you're not getting every other

intake that | think you should be getting, then you'll get the vitamins.
HSVO02, claimant, community group

In spite of the amount of confusion about the need for vitamins and about how the vitamin component
part of the scheme works, it was unusual for mothers to have discussed vitamin supplements with health
professionals. The only instance of a health professional discussing vitamins was when a midwife flagged
up the HSV vitamin voucher to a mother whose son was developing a bow leg:

One day when the midwives were coming to visit when | had my baby, they were like... ‘cause he was
developing a bow leg, and then the health visitor, now she noticed that, she was like, ‘Oh, are you not
giving him some vitamin supplements?’ And I'm like, ‘No, I'm not. I'm not.’ She was like, ‘Yeah, they should
come with your coupons for Healthy Start vouchers. And I'm like, ‘I don’t know about those. That’s when

she told me about it and everything.
HSV12, claimant, community group

Some of the mothers who gave their children vitamin supplements were motivated to do so as they took
vitamins themselves or had taken them while pregnant:

I had already bought vitamins when | was pregnant. | had stocked up on them from when I first found
out. It’s like one of the first things | done. ‘Cause | knew, it’s quite a long story, but when | used to live
with my mum, our next door neighbour, her little boy had spina bifida and so | had awareness of that and
knew that you need to take like the folic acid and stuff like that. So it was the first thing | done when | fell
pregnant. Apart from go to the doctors, | went to Boots [The Boots Company Plc, Nottingham, UK] and

stocked up.
HSV32, claimant, GUS
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There was evidence that mothers who did not claim HSVs bought vitamins for their children, and
cases in which mothers had continued to provide their children with vitamins after eligibility for HSV
had ceased:

They got them for the first 2 years, | think. And I, back when I'm away, I'll go into Tesco’s [Welwyn Garden
City, UK] or Boots or something and get their own cheap brand vitamin, just wee chewy things.
HSV23, no claim, GUS

Motivations to feed babies

Mothers receive two vouchers a week (value £6.20) from the birth of their child until the child’s first
birthday. Mothers who breastfeed can spend the vouchers on fresh milk, fruit and vegetables for
themselves during this time. The interviews sought to explore mothers’ motivation for breastfeeding to
understand whether the prospect of vouchers being freed up for use on fresh milk, fruit and vegetables,
or the cost of formula milk more generally, would have any influence on motivation to breastfeed. No
one mentioned the HSVs as influencing their decision to breastfeed.

That breastfeeding is free was mentioned as a primary motivating factor for a few women. More often

it was mentioned as one of a number of factors. Mothers became very aware of the cost of formula
feeding later on when they moved to formula feeding. Mothers tended to describe their baby’s health as
the main motivating factor to breastfeed. They also mentioned bonding and convenience:

This sounds such a cliché - but | wanted to give him the best start and, obviously, all the things you hear,
read, and are advised, is to breastfeed, so, | thought, ‘It's my body. | can do it. Why can’t I? Why wouldn’t
1?”It's also free.

HSV29, claimant, GUS

Mothers were clear that breastfeeding was hard, harder than they had expected. Some mothers
decided to switch to formula feeding because of the difficulties they experienced breastfeeding. Some
participants thought that they would have been able to deal better with the challenges of breastfeeding
if they'd been aware of how difficult it could be:

Tears are coming to your face like, I'll just give up, this is too hard. But if you knew somebody else felt like
that, you would feel a bit better.
HSV38, no claim, community group

The majority of mothers were very open to the idea of breastfeeding. Some felt that they were not
given the opportunity in hospital because it was assumed that they would formula feed. Others opted
for formula because they were too tired or sore after the birth to attempt breastfeeding. One woman
saw formula feeding as an opportunity for her partner to contribute. Some women had health problems
that prevented them from breastfeeding, either because of the health problem itself or because of the
medication they took. Mothers believed that support to initiate and maintain breastfeeding would lead
to better breastfeeding outcomes. One mother thought that her attempt to breastfeed may have been
successful if she had had more support, and another mother attributed her success at breastfeeding her
second child to the support she received on that occasion:

I really had, really wanting to breastfeed and then, it kinda just got to a point, where it was like, the whole
world’s against you and you're like, ‘I’'m not gonna be able to—’

HSV32, claimant, GUS

| tried. Aye, didnae really work, aye. Probably lasted aboot 3 days an’ then | was just too tired.
HSVO06, claimant, community group
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| do think it was a latching problem and that he just, he didn’t know how. So I think if I'd had someone
explain that to me at the time, and show me properly how to do it. ‘Cause | didn’t really get shown in the
hospital either. They were absolutely stowed out. | remember them just being so busy and so over worked
and so | was kinda sorta left to my own devices.

HSV32, claimant, GUS

Although no one reported being motivated to breastfeed by the prospect of being able to spend HSVs
on fresh milk, fruit and vegetables, those who did not breastfeed felt aggrieved at what they perceived
to be an unfairness. This was particularly the case for those who were unable to breastfeed because of
medical reasons because they felt that they did not have any choice:

I think it would’ve been fair if mothers had problems, health problems that’s stopping them from
breastfeeding, to get more help. Because it’s not by choice. Like, with me, it wasn’t my choice to say, I
don’t want to breastfeed.’ It’s because | couldn’t breastfeed because of my health conditions. So it would
be nice if they did that. It would be very helpful, very supportive, because tinned milk is very expensive.
HSV11, claimant, community group

The broader lives of low-income women

This aspect of the women’s lives is crucial to understand the constraints operating on the possibilities
to offer a healthy diet. The accounts were a rich source of information on the context of how women
on low incomes live. Living on a low income posed a range of challenges to mothers and was a source
of significant worry for many. Mothers were perplexed about how they could pay their bills on their
limited income and confused about how others appeared to be managing on benefits when they could
not cover outgoings. There was limited knowledge of the use of services and support available to them.
Women rarely mentioned seeking financial or benefit maximisation advice. Instead, resentment was
expressed towards people receiving benefits and accounts given of problems with claiming benefits.
Although they discussed their strategies of managing food budgets, again there was limited awareness
and knowledge of foodbanks. Some aspects of their lives that were difficult to manage were not related
directly to finances but were usually related to relationship issues. The women gave accounts of support
networks they used, which tended to be family and friends rather than health professionals. The HSVs
were included in these accounts as strategies for supporting their income.

Financial challenges were described as worsening because income remained fixed but the cost of living
was rising. Food in particular was described as expensive. Those with babies commented on the price of
formula milk and said that even though babies received two HSVs per week the cost of formula was still
not covered. Those living in more remote areas talked about the premium they paid for food there:

Fruit and vegetables are awfully expensive here [Scottish island]. And milk.
HSV23, no claim, GUS

Low-income mothers described spending one third to one half of their income (after rent) on food, but
despite this they still shopped frugally, often describing a weekly food budget of < £50 for a family of
three or four. They described economies made elsewhere to be able to allocate a large proportion of
income on food:

I basically get £116 every Friday, and | maybe allocate about £60 of that for food.
HSVO05, claimant, community group

In spite of the financial challenges described, very few mothers mentioned seeking financial or benefits
maximisation advice from formal services. Those that did had benefited financially from the advice.
Those who were not working and were in receipt of benefits talked about their discomfort claiming
benefits and difficulties managing financially. Those who were working (or had a partner who was

Copyright © 2023 Dundas et al. This work was produced by Dundas et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care.
This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, reproduction
and adaptation in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the title, original
author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.

57



58

UNDERSTANDING WOMEN'’S EXPERIENCES OF THE HEALTHY START VOUCHER SCHEME

working) talked about feeling resentful towards people receiving HSVs and other benefits. They
questioned whether or not they were better off:

Well, they seem better daff, if that makes sense (laughs)... And I'm oot at half seven in the morning till near
enough half five at night, and they're sitting cosy in their wee hoose.
HSV33, no claim, community group

Problems with benefits were usually related to changing circumstances such as a house move or a
change in relationship status. In some cases this required a new claim to be made and the form filling
involved was described as daunting. These changes in circumstances could lead to mothers being
without any money for protracted periods of time:

It was domestic violence and that’s why, like, he'd got arrested and stuff. And | phoned them 2 days later
to go on benefits ‘cause obviously he wasn’t coming back and I'd to go through all of that and explain all
that... It took, say, about 3 or 4 weeks for my claim to be processed.

HSVO08, claimant, community group

Strategies for economising on food bills included shopping in cheaper shops, setting food budgets,
buying cheaper foods and meal planning. To provide nutritious food on a limited budget, participants
bought food that was on offer or reduced because it was going ‘out of date’. To get the most from the
food they had bought mothers employed a further range of strategies including cooking enough for
multiple meals at one time, or making sauces rather than buying ready-made jars:

I'm like a calculator when I’'m in my messages.
HSVO07, claimant, community group

The jar sauces, you know, | don’t buy them because they’re really expensive and there’s no need when |
can get a 50p carton of passata and a 30p tin of tomatoes and that, like | say, | can get a beautiful - | can
make a beautiful sauce and that lasts four meals, four dinners.

HSV29, claimant, GUS

When asked about foodbanks most women were unaware of where their nearest foodbank was or
how they could access foodbanks. The women who were recruited from the family centre talked about
appreciating fresh produce that was donated there by supermarkets:

I don’t know an awful lot about the process, | think most families have to be referred by some kind of
health professional.
HSV26, no claim, community group

Mothers were resourceful and strategic in their management of income to get by. They described
budgeting, economising by stopping some outgoings or by seeking out the lowest prices and
using coupons:

The bills, pay the bills first, and what I've got left, I've got left (laugh). It’s as simple as that, and | do my
food shop off that. If I've got anything left over from that, good. If I've not, fine.
HSV10, claimant, community group

But I think you do have tae shop around for deals.
HSV40, claimant, community group

Healthy Start vouchers are incorporated into budgeting strategies with a range of approaches employed.

Mothers who were buying formula milk invariably used their vouchers towards the significant cost of
the milk. Those who were not buying formula most usually factored vouchers into weekly shopping. A
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few mothers kept vouchers at the ‘back of the purse’ for when they had no money, thereby also offering
some peace of mind:

Nine times out o’ ten | just try an’ keep them until | run out my baby food, an’ just buy like fruit an’ veg an’
milk out my own money. ‘Cause that’s the dearest.
HSVO01, claimant, community group

I do try to kinda keep them, keep a hold of them and use maybe two at a time, would be my max because
obviously they are a great help when obviously you see the kinda total of your food bill being reduced at
the end of the sale.

HSVO05, claimant, community group

In addition to the challenges inherent in existing on a low income, participants faced many other
significant challenges. Some had found themselves in more precarious financial situations after
relationships had ended. Difficult break ups were described, with some mothers experiencing domestic
violence. Participants talked about significant mental and physical health issues and struggling with
children’s behavioural problems. In some cases mothers lacked support or assistance and their issues
were magnified by the isolation they felt:

The father had left me so it was pretty... an’ | had two ones at primary school, so it was a pretty rough,
intense time.
HSV24, claimant, GUS

Some participants talked about being supported by their families, who offered help with childcare and
sometimes finances. Mothers who accessed the family centre that assisted with study recruitment were
likely to describe being well supported by it. They often described being referred to the family centre

in the first instance as a result of having faced particular challenges such as post-natal depression,
problems with children’s behaviour or being unable to find affordable childcare. Other participants
lacked support because they did not have a local family or friendship network:

| came in in my pyjamas, and he was in his pyjamas, and | just couldn’t see, like, a light at the end of this
tunnel. And ever since | went into the post-natal group, | did think, like, | wasn’t post-natal at the start,
but | did become depressed... Well, it’s just like | live here, I'm in here every day.

HSVO02, claimant, community group

As mothers of young children, participants necessarily had contact with health professionals;
however these relationships could be deficient. Although there were some descriptions of supportive
relationships with health professionals, mothers often described feeling let down or ignored. Health
visitors in particular were described as fleeting presences who were hard to access:

| go to the GP [general practitioner] first because it’s not really easy to get hold of the health visitors.
HSV03, no claim, community group

The first one was not good. | only saw her twice and that was it. She never came back again. That was like,
‘Oh, your baby’s doing fine. We only come when you need us.’
HSV12, claimant, community group

Summary

This qualitative research was designed to both complement the quantitative analysis and elicit women'’s
lived experiences and understanding of the HSV scheme. In doing so, the findings from the quantitative
analysis can be situated through the experiences of women who use and do not use the HSV scheme.
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We sampled women in the same comparison groups used in the quantitative analysis (eligible and
claiming, eligible and not claiming, and nearly eligible) and from two different time frames (those who
currently use the scheme and those who used the scheme up to 5 years previously).

The rich accounts given by the participants gave rise to four key themes: knowledge, awareness, take
up and use of the HSV scheme; opinions of the HSV scheme; the effect of HSVs on diet and feeding
choices for their babies and children; and the broader lives of low-income women.

The HSV scheme’s aims were well understood and the scheme was valued by participants. They thought
that the eligibility criteria should be widened because they had positive experiences and appreciated the
scheme and the impact the vouchers had on their lives. For some mothers, it supported them to provide
a healthy diet and the opportunity to give their children a range of fruit and vegetables. The HSVs were
not mentioned in their decision-making around breastfeeding. Women'’s choice to breast or formula feed
was based on a range of other factors, such as support to breastfeed and assumptions and expectations
of health professionals. The HSVs were incorporated into budgeting strategies and were seen as a good
support in the context of the lives of low-income women.

The results of this qualitative analysis support some of the findings from the quantitative analysis.
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Chapter 6 Health economics: the economic
evaluation of Healthy Start vouchers as a
natural experiment

Background and objective

The economic case for evaluating Healthy Start vouchers

Promoting a healthy lifestyle for pregnant women and children is a key public policy priority.®° Poor
maternal nutrition during pregnancy is associated with adverse birth outcomes®! and with the onset

of chronic diseases such as heart and cardiovascular diseases,*¢?43 causing significant burdens to the
healthcare sector and society. Also, maternal nutrition ultimately influences child nutrition, as bad eating
habits developed during childhood might perpetuate in the adulthood.

In this regard, preventive public health interventions (PHIs) implemented on a large scale such as the
HSV scheme have the potential to have a significant impact on maternal and neonatal outcomes and
societal costs by promoting the healthy lifestyle of pregnant women and of children who are at risk of
unhealthy lifestyles either during pregnancy or in early childhood.¢*

Using a relatively small sample size (n = 336) a comparison of the HSV scheme and the WFS has shown
the effectiveness of the HSV scheme on vitamin intake (V1).242” However, a wider-scale evaluation of
the cost-effectiveness of the HSV scheme is lacking. Providing a £3.10 per week voucher to > 173,000
children each year, the HSV scheme costs >£150M, thus representing a substantial cost for the UK
health system. In this regard, a comprehensive assessment of the role of the HSV scheme could provide
the decision-maker with robust evidence regarding cost-effectiveness of the HSV intervention.

The economic evaluation of the HSV scheme could contribute evidence regarding the incremental
cost-effectiveness associated with an intervention directed towards improving the nutrition of pregnant
women and of children by evaluating the benefits of the programme against potential costs and cost
savings occurred. The research question addressed by the economic evaluation of the HSV scheme

was ‘does the HSV programme generate benefits in terms of improved maternal and children health
outcomes (vitamin intake; breastfeeding initiation and duration) and cost savings?’.

The economic evidence generated with the economic evaluation of the HSV scheme could contribute
evidence regarding the value for money provided by the HSV scheme against alternative programmes,
providing evidence on whether or not this intervention is able to change behaviour, ultimately
generating improved health outcomes and cost savings.

Economic evaluation alongside the Healthy Start voucher scheme natural experiment

As the efficacy analysis, the economic evaluation of the HSV scheme was designed alongside a natural
experiment. The non-randomised nature of the HSV study implied a threat for internal validity, thus
posing several challenges to the design of the economic evaluation of the HSV scheme (e.g. the need
to integrate the statistical designs and methodologies to deal with the selection bias arising from the
absence of randomisation within an economic evaluation framework). However, existing guidance®>-¢”
for designing, conducting and reporting economic evaluations is specific to the more commonly used
RCT framework, and does not account for the challenges associated with non-randomisation and the
identification of the true causal effect that are typical of the natural experiment design.
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In addition, the HSV scheme is a preventive PHI encompassing multiple elements of complexity, such
as a high degree of user involvement, multiple components, heterogeneous recipients, and multiple and
complex goals and outcomes,’® which needed to be considered in the economic evaluation.

Failing to account for the specific challenges of designing and conducting the economic evaluation of
a PHI alongside a natural experiment could lead to a biased estimation of the causal effect of the HSV
scheme on costs and outcomes, thus lowering the quality of evidence on cost-effectiveness.

Considering this, the design of the economic evaluation of the HSV scheme required investigation of the
specific challenges inherent to the design and conduct of economic evaluations of PHIs alongside NEs,
as well as an assessment of the suitability of existing economic evaluation frameworks®® and methods®
for the economic evaluation of NEs. This ultimately led to the development of a novel comprehensive
framework, tailored to address the specificities of PHI evaluations alongside NEs, as a key step for the
design of the economic evaluation of the HSV scheme. Full details of the methodological framework
have been published.”®

As described by Deidda et al.,”? the development of such a framework has been led by a targeted
scoping review on evaluations and economic evaluations of NEs and PHIs’*-7> alongside critical reviews
of Consolidated Health Economic Evaluation Reporting Standards (CHEERS),®> Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE)’¢ and Transparent Reporting of Evaluation
with Nonrandomized Designs (TREND)”” reporting guidelines. These guidelines summarise a set of well-
established best practices in economic evaluations alongside RCTs, evaluation of non-randomised PHIs
and in observational studies, respectively.

Every item listed in the three guidelines was critically appraised in relation to its relevance to the
economic evaluation of PHIs alongside NEs, also considering the methodological literature on NEs and
PHIs identified through the scoping review’!-7>78-80 and applied case studies of economic evaluation

of PHIs in a non-randomised context.8#2 Relevant items were selected and then grouped into 10
categories pertinent to the design and conduct of economic evaluations alongside NEs. As shown in
Table 30, RCTs and NEs differed for most items, thus highlighting the need for the development of
specific methodological guidance for conducting economic evaluations alongside NEs. Building on these
10 categories, a critical appraisal checklist was developed addressing specific requirements for designing
and conducting economic evaluations alongside NEs.

The framework has been used as a guidance to design the economic evaluation of the HSV scheme,
as described in the following sections, and the checklist has been used as a critical appraisal tool
(Appendix 3).

Methods

Data sources and measurement

In the HSV scheme study the GUS database, a representative sample of Scottish births, was linked
with six administrative databases, allowing the identification of a wide range of health and social care
resource uses and improvement in the number of cost items collected as well as the quality of collected
data. GUS contains information on HSV scheme eligibility and uptake, age, income and a wide range of
socioeconomic variables, spanning from the beginning of pregnancy to when the child was 10 months
old. Furthermore, GUS data allowed for the implementation of the chosen statistical design to deal
with the selection bias inherent to a non-randomised design, as well as the consideration of multiple
comparison groups (as described in Chapter 2, Comparison Groups). Linking GUS data with the Child
Health Systems Programme (CHSP), Scottish Morbidity Records General/Acute Inpatient and Day Case
(SMRO01) and Scottish Morbidity Records Maternity Inpatient and Day Case (SMR02), Management
Information & Dental Accounting System (MIDAS), A&E and Scottish Immunisation & Recall System
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TABLE 30 Differences in reporting guidelines between RCTs and NEs using observational data’?

Item is reported in the guideline

Item differs between —_—
RCTs and NEs CHEERS TREND STROBE

Background/objectives Yes Yes Yes Yes
Target population Yes Yes Yes Yes
Sample size Yes No Yes Yes
Subgroup definition and analysis Yes Yes Yes Yes
Setting and location Yes Yes Yes Yes
Study perspective Yes Yes No No
Comparators Yes Yes Yes No
Time horizon/length of follow-up Yes Yes Yes Yes
Data sources/measurement Yes No No Yes
Choice of health outcomes Yes Yes Yes Yes
Measurement and valuation of prefer- Yes Yes No No

ence-based outcomes

Estimating resources and costs Yes Yes No No
Currency, price, date and conversion No Yes No No
Analytical methods Yes Yes Yes Yes
Methods to address confounding Yes No Yes Yes
Variables (outcomes, exposure, predictors, Yes No No Yes

potential confounders, effect modifiers)

Bias and methodology to correct bias Yes No Yes Yes
Missing data imputation methods No Yes Yes Yes
Study parameters No Yes No No
Incremental costs and outcomes No Yes No No
Characterising uncertainty No Yes No Yes
Characterising heterogeneity No Yes Yes Yes
Discount rate No Yes No No

(SIRS) records also enabled us to recover detailed information on a wide range of additional healthcare
resources used by the mother and the child, thus providing detailed information on the costs sustained
during pregnancy and early childhood.

Comparators

In line with the efficacy analysis and following best practice to evaluate effectiveness’®# and cost-
effectiveness’® alongside NEs, several treatment-control groups were identified. The following
comparisons were thus considered:

1. recipients versus eligible but not claiming (group 1 vs. group 2)
2. recipients versus eligible but not claiming (group 1 vs. group 2)
3. all eligible versus nearly eligible (group 1 and 2 combined vs. group 3).
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In the remaining sections, group 1 (comparisons 1 and 2) and groups 1 and 2 (comparison 3) will be
referred as ‘exposure groups’' whereas group 2 (comparison 1) and groups 3a and 3b (comparisons 2 and
3) will be referred as ‘control groups’.

Economic evaluation frameworks

The main economic evaluation framework was a CEA, combining costs to the NHS and social care
with primary outcomes: Bl, BD and VI. Results are reported in terms of the incremental cost per
additional incremental outcome (unit of increase in Bl, BD and VI) associated with the exposure versus
control groups.

A secondary analysis combined the costs and cost savings associated with the exposure versus control
groups with a broad set of effectiveness outcomes (e.g. height and weight, overweight/obese, fruit
and vegetable intake) within a cost-consequence analysis (CCA) framework, considering a 3-year

time horizon.

An additional cost analysis examined whether or not any significant differences between exposure
versus control groups in terms of longer-term costs existed, considering a 6-year time horizon.

Study perspective

The base-case analysis was undertaken from the perspective of the NHS and Personal Social Services
(PSS), meaning that the costs relevant to the economic analysis are those incurred by the national health
and social services authority (e.g. hospitalisation costs related to pregnancy, delivery and the newborn;
healthcare services utilisation related to the child). In the sensitivity analysis, the societal perspective
was also incorporated, adding a broader set of costs, including breastfeeding support groups, parentcraft
classes and child care.

Time horizon

The time horizon for the economic evaluation was determined by the main outcome, as well as the
availability of secondary data, as the GUS survey took place when children were 10 months (sweep 1)
and 3 years old (sweep 2). The primary economic evaluation, in the form of a CEA, assessed the cost

per primary outcome (BI, BD and VI) using a time horizon spanning from the beginning of pregnancy
until the child was 10 months old. Given the absence of any short-term effects of the HSV scheme

on the main outcomes, a long-term model extrapolating short-term results into longer-term costs and
outcomes will not be developed. However, a secondary CCA considering costs and outcomes arising
over a 3-year time horizon assessed any differences between comparison groups in terms of longer-term
outcomes (e.g. height and weight; overweight/obese; fruit and vegetable intake) and costs. Furthermore,
a cost-analysis considering a 6-year time horizon was performed.

Outcome measures

Outcomes used in the cost-effectiveness analysis

In line with the efficacy analysis, and considering the main aim of the HSV scheme (i.e. improving
nutrition for mothers and children), the main primary outcome measures used in the economic
evaluation were BI, BD and VI. Incremental mean outcomes between treatment groups were estimated
for all the three comparison groups, with adjustment for baseline covariates, using non-linear models to
account for the non-normality of outcomes.

Outcomes used for the cost-consequences analysis

In consideration of the array of health and non-health benefits associated with the HSV scheme, a
CCA was also performed. CCAs are recommended frameworks for complex PHIs, in which all the
benefits of the intervention might not be captured by a single outcome measure.?*-8 The CCA shows
in a descriptive table the costs and cost savings alongside primary (Bl, BD and VI) and GUS secondary
outcomes (birthweight, morbidity) listed in Table 4 associated with intervention and comparison
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groups, for the three comparisons described in Chapter 2, Comparison Groups, considering a 3-year
time horizon.

Estimating resources and costs

Cost of the Healthy Start voucher

The HSVs are transfer payments with no net cost to society incurred through transferring the grant
from government to individuals, apart from administrative costs.®” Therefore, this was not included in
the economic evaluation. However, a sensitivity analysis including the overall costs of £3.10 per week
of HSV transfer payments is recommended. Also, as the administrative cost of running the programme
was not available, the resulting downward bias needs to be taken into account in the interpretation

of results.

Resource-use data collection

The base-case analysis was undertaken from the perspective of the NHS and PSS, meaning that the
costs relevant to the economic analysis were those incurred by the national health and social services
authority. In a sensitivity analysis, the societal perspective was also incorporated, adding a broader set
of costs including breastfeeding support groups, parentcraft and child care. A further sensitivity analysis
included the HSV transfer payment in the total cost.

Resource-use data were derived from secondary data sources, including GUS and several sources of
administrative data. Further details of these are presented in Appendix 4:

e Hospital records (SMRO01) providing information on child admission and discharge dates, specialty/
discipline of admission, patient category, admission type and reason, and whether or not it was an
emergency/acute admission.

e Birth records (SMR02) providing information on patient maternity admission and discharge dates,
specialty/discipline (obstetrics, midwifery), patient category, admission type and reason, and whether
or not it was an emergency/acute admission.

e Accident and emergency attendance providing information on A&E admission and discharge dates,
arrival mode, diagnoses, investigation type, procedure and triage category.

e Immunisation records (SIRS) providing dates and type of vaccines.

e Health visitor reports (CHSP) providing information about child health visitor first visits and reviews,
and hearing and orthoptist screenings.

e Dental inspection (MIDAS), providing details on the type and number of dental treatment.

Linking GUS with the above sources of administrative data enabled the identification of a wide range of
health and social care resource-use data related to the mother’s pregnancy and to the child:

e Hospitalisation costs during pregnancy and delivery (Cynm) such as antenatal check-ups, number of
days spent by the mother in the hospital, costs directly related to delivery (e.g. type of delivery, usage
of methods to relieve the pain).

e Hospitalisation costs related to the newborn (Cyng) (e.g. admission to special care).

e Healthcare services utilisation related to the child (Cyc). This included contacts with general
practitioners and nurses, and health-related appointments (e.g. immunisation, dental inspection) and
overnight hospital stays.

e Costs related to the usage of social services (Cs,c), such as parentcraft classes that were provided to
new mothers to help with infant feeding/breastfeeding (e.g. surestart, start4life, advice provided by
nurses or midwives), antenatal classes, helping services (e.g. link website/telephone line, parentline
scotland, childsmile).

e Personal cost (Cp) (e.g. child care).
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Equation 1 illustrates the two main resource categories of total cost in the reference base-case
analysis from an NHS/PSS perspective: (C, ); hospitalisation costs during pregnancy and delivery (Cym);

hospitalisation costs related to the new born (Cyng); costs related to the usage of social services (Csq):

Crot = Chm + Chng + Chc + Csoc (1)

Societal total cost (SC, ) (Equation 2) adds the personal costs to C,:

Crot = Chm + Cng + Chic + Csoc + Cp @)

Equation 3 illustrates the components of total cost in the sensitivity analysis when the cost of the
intervention is added to C_:

Crot = Chm + Cng + Cric + Csoc + Cp 3)

In some instances, usage of certain resources was reported as a yes/no response (e.g. participation
to antenatal classes). In this case, a decision rule was applied consistently in the exposure and control
groups (e.g. women reporting participation to ‘some’ antenatal classes have been considered as
participating to half of the classes).

A list of resources used, alongside with unit costs and decision rules has been provided in Appendix 4.
The estimated cost of resources used was derived through a bottom-up exercise.

Valuation of resource use: unit costs

The cost for each individual (child or mother) was calculated by multiplying their use of health care and
social care resources by the associated unit costs. When unit cost data associated to specific resource
use were not available, the decision rule of using the most frequently used service was applied (e.g. the
generic cost of parentcraft has been used to cost the Triple P Positive Parenting Program and parenting
classes organised by the charity Mellow Parenting).

Cost information was collected from UK routine sources such as NHS Reference Costs,® the British
National Formulary®® and Unit Costs of Health and Social Care.?®

Appendix 4 outlines the unit cost for all resources identified in the study.

Economic evaluation analysis methods

In a non-randomised design, the effect of the treatment on outcomes and costs may be confounded
with systematic differences in individual characteristics between treated and untreated subjects.®® For
this reason, it was necessary to adjust for the observed confounding arising from non-randomisation. In
line with the efficacy analysis, we used PSM. The idea behind PSM is to match treated and non-treated
individuals on the basis of some observable characteristics. If this is done correctly, the true effect of
the treatment is identified, so that any difference between treated and non-treated individuals can be
attributable to the intervention. PSM was incorporated in a cost-effectiveness framework, following
available literature guidance.®%*

Designing and conducting economic evaluations alongside NEs encompasses challenges related to
non-randomisation, including identifying a control group that best approximates an ideal randomised
experiment and using multiple statistical designs and control groups to examine the sensitivity of

the economic evaluations to multiple sources of bias. In addition to these challenges, common to the
efficacy analysis, the complex data structure inherent to the CEA implies additional challenges, such as
skewed outcomes, cost data and correlated outcomes.
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In the economic evaluation of the HSV scheme two PSM methods were used to adjust for the bias
arising from observed confounding. These were integrated into the CEA framework and applied to all
comparison groups:

1. Regression adjusted matching, in which the CEA is performed on a sample matched with propen-
sity score.t In the first step, PSM was performed. In line with the efficacy analysis, matching with
replacement is used in order to account for the fact that the number of controls was lower than the
number of treated individuals. After matching, a parametric regression approach was applied to the
matched sample, using frequency weights generated from the matching as frequency weights in the
regression. Compared with PSM alone, this method has been demonstrated to be more efficient,
reducing the sensitivity of the estimated average treatment effect (ATE) to the outcome and cost
model.”?

2.  Weighted regression, in which cost and outcome regression models are weighted by inverse prob-
ability treatment (IPT) weights. This method combines the advantages of inverse probability of
treatment weighting (IPTW) (e.g. keeping the sample size while guaranteeing balancing), with those
of regression adjustment (i.e. controlling for residual imbalance by covariate adjustment). Extreme
weights, which can potentially hinder the reliability of IPTW, were explored.

These methods accounted for the non-linear relationships between covariates and end points, as well as
skewness and heavy tails associated with cost data. The joint uncertainty in the estimates of incremental
cost-effectiveness was recognised with a non-parametric bootstrap.

As these methods relied on the assumption of no unobserved confounding, Rosembaum bounds could
be used to check the sensitivity of the estimated results to the bias that might arise as a consequence of
unobserved variables affecting assignment into treatment, outcomes and cost variables.”??3

Outcomes were analysed using non-linear parametric models, specifically logit (Bl and VI) and survival
models (BD). Considering that cost data are typically right skewed with a long heavy tail, costs were
analysed using generalised linear models.”* The modified Park test was conducted to choose the best
family, whereas a battery of tests (Pearson correlation tests, Pregibon Link test and Modified Hosmer
and Lemeshow test) was used to guide the choice of the best link function. All analyses were performed
using Stata® (StataCorp LP, College Station, TX, USA) version 16.

Comparisons

As described in Chapter 6, Methods, Comparators, three incremental comparisons were conducted: (1)
exposed (group 1) versus eligible but not exposed (group 2), (2) exposed (group 1) versus nearly eligible
(groups 3a and 3b) and (3) eligible (groups 1 and 2) versus nearly eligible (groups 3a and 3b).

In the CEA analysis the cost-effectiveness of group 1 versus group 2, group 1 versus groups 3a and 3b,
and groups 1 and 2 versus groups 3a and 3b was evaluated by comparing the costs and outcomes (Bl,
BD and VI) incurred in group 1 versus those incurred in group 2, group 1 versus those incurred in groups
3a and 3b, and groups 1 and 2 versus those incurred in groups 3a and 3b, considering a 10-month time
horizon. The incremental cost-effectiveness ratio (ICER), defined as the ratio between the incremental
cost and the incremental outcome, was calculated for the comparisons (1), (2) and (3), providing an
estimate of the additional cost per additional unit of outcome (BIl, BD and VI) generated by the HSV
scheme. ICERs calculated for the three comparison groups are plotted in the cost-effectiveness plane.

Handling missing cost and outcome data

Following best practice,”® a thorough analysis was performed to assess the extent of missingness, as well
as the missing data mechanism. The 5% threshold rule of thumb suggested that complete-case analysis
results were reliable only if the percentage of missing data was below the 5% threshold.”®

Copyright © 2023 Dundas et al. This work was produced by Dundas et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care.
This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, reproduction
and adaptation in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the title, original
author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.

67



68

HEALTH ECONOMICS: THE ECONOMIC EVALUATION OF HEALTHY START VOUCHERS

In addition to missing data quantity, the mechanism of missing data?’ (i.e. missing completely at random,
covariate-dependent missing at random, missing at random and missing not at random) will be explored
thoroughly. Multiple imputation procedures using chained equations were used to impute missing
follow-up data separately for intervention and control groups for all the three comparisons.’® Predictive
mean matching was used to deal with non-normality of cost and outcome data.’> Multiple imputations
were performed in Stata 16 using the programme ‘mi impute chained’.

Adjustment of timing of costs and benefits

Allowance for differential timing of costs was made using the recommended discount rate for
economic evaluation of PHIs, namely 1.5% (National Institute for Health and Care Excellence Methods
Guidance?’). All costs were estimated for the baseline year 2010.

Each type of resource use relative to the mother and the child was valued using relevant unit costs.
Mothers’ and children’s costs were thus aggregated, providing an estimate of the total cost per
participant. All partial costs sustained within the 10-month period (i.e. pregnancy-related costs;
children’s hospitalisation costs) were aggregated to estimate total cost per participant within each group,
and the mean cost per participant per group. The difference in average costs (and significance) between
the three comparison groups was estimated using regression techniques (section 2.7).

Resource-use quantities and mean participant cost values are reported separately to increase
transparency, as per standard economic evaluation guidance.'®

Reporting and presenting of within-trial economic evaluation results

Study parameters
Key study parameters (e.g. unit costs) as well as summary statistics for the primary economic evaluation
outcomes (BI, BD and VI) scores and resource use at baseline and follow-ups are planned.

Incremental cost and outcomes

Results are presented in terms of mean outcome, mean cost and ICER for the three comparison groups.
The 1000 incremental cost-outcome pairs generated by the probabilistic sensitivity analysis are then
represented graphically in a cost-effectiveness plane and translated into cost-effectiveness acceptability
curves indicating the likelihood that results fall below any given cost-effectiveness ceiling ratio.

Characterising uncertainty

A sensitivity analysis (including probabilistic sensitivity analysis) was used to explore and quantify
uncertainty in the cost-effectiveness results. A probabilistic sensitivity analysis was performed to
quantify the joint effect of uncertainty around the costs and outcomes.!°* Bootstrapping was used to
estimate the probability that each intervention was cost-effective for a range of cost-effectiveness
threshold values. In bootstrapping, the trial data were sampled with replacements 1000 times, thus
generating 1000 incremental costs, incremental outcomes and ICERs, which provided an empirical
estimate of the Cls around mean incremental costs and outcomes. In addition to a probabilistic
sensitivity analysis, several scenarios were explored in the deterministic sensitivity analysis, including
the inclusion of a broader range of costs, considering a societal perspective, and an inclusion of the cost
of HSV (transfer payment).
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Chapter 7 Discussion

aving a good start in life during pregnancy and infancy has been shown to be important for living

both a healthy life and a longer life.2?42 The First 1000 days initiative started in 2010 and focused
on global child undernutrition.” It has now influenced health policy in high-income countries including
the UK.2 The idea is that the first 1000 days from conception to age 2 years is a period of rapid growth
and what happens during this time lays the foundations for future health and development. There is a
willingness to invest in policies with the aim of improving early-years experiences,'°-12 but as there have
been few outcome evaluations of such policies, evidence of their effectiveness is limited. We used a
mixed-methods design and evaluated the HSV scheme as a natural experiment to understand the impact
of the vouchers on maternal and child health. A qualitative interview study was embedded in the design
and we established methods to undertake a health economic evaluation alongside a natural experiment,
using observational data.

In this chapter we discuss the main findings of the evaluation and their implications for future research
in five sections: (1) impact on child health, (2) impact on maternal health, (3) understanding women'’s
experiences of the HSV scheme, (4) integration of the qualitative and quantitative findings, and (5)
applying and developing methods. We also present the strengths and limitations of the study. The
health economic evaluation is currently ongoing and will result in a further submission to a peer
reviewed journal.

It is important to examine the health outcomes of a policy and not just examine the implementation

or conduct a process evaluation.?? We used a range of health outcomes to examine the effects of the
HSV scheme on both maternal and child health. We reported all results, regardless of significance.

This provided a comprehensive evaluation of the HSV scheme across the range of outcomes. Previous
evaluations of the HSV scheme were partial evaluations of the implementation,?®%° its acceptability

for women?® and how the voucher system worked for retailers,*® and a qualitative evaluation to
understand the perspectives and experiences of women who use the HSV scheme.® Previous studies to
determine the effect of the HSV on outcomes have been limited by small sample size?*?” or limited to a
few outcomes.?”

As there were two control groups, giving rise to three comparisons, pre-analysis, we specified that the
primary analysis would be the PSM analysis comparing recipients with those who were eligible but not
claiming. The other comparisons provided strength of evidence for the effect of HSV on the outcomes.
The comparison of all eligible with nearly eligible provided an ITT analysis and gave information about
how the policy was working in practice. This evaluation of HSV as currently implemented demonstrated
good external validity and generalisability of the results. Previous studies have shown that take-up of the
HSV scheme is not optimal and have recommended strategies to improve take-up of the HSV scheme
for all eligible women.'2 This means our ITT results provided an underestimation of the possible effect
of the HSV scheme if take-up was maximised.

The next sections summarise the results against the study objectives and are structured according to

(1) child health, which concerned the effectiveness of the HSV on breastfeeding (objective 1) and other
child health outcomes (objective 2) and how these compare in the two study populations (objective 3);
(2) maternal health, which concerned the effectiveness of the HSV scheme on vitamin use (objective 1)
and other maternal health outcomes (objective 2) and how these compare in the two study populations
(objective 3); and (3) understanding women'’s experiences of the HSV scheme, which establishes voucher
usage and determines the reasons for uptake and non-uptake of the HSV scheme (objective 4).
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Impact on child health

Most of the child outcomes were available in both GUS and IFS. For the main comparison group
(group 1 vs. group 2) for the primary outcome of ever breastfed and duration of breastfeeding, there
were differences between the propensity score results from GUS and IFS, with the IFS indicating a
negative effect of the HSV scheme on breastfeeding. For all the secondary outcomes, birthweight, low
birthweight, prematurity and age starting solid foods, the results indicated that there was no effect of
the HSV scheme on the outcomes.

When using the other comparison groups, for birthweight and low birthweight the effect sizes and
significance varied across the data sets and methods, indicating less confidence in the results of the HSV
scheme on birthweight. For premature births and age at introduction of solid foods, there was more
consistency across the data sets and evaluation methods, indicating some confidence in the results.

Previous studies that examined outcomes of the HSV scheme did not examine the range of birth and
child outcomes, but instead compared fruit and vegetable intake and found that fruit and vegetable
intake did not differ between HSV recipients and non-recipients.?’ Another programme that provides
universal multisectoral health promotion interventions during pregnancy and early childhood was found
to produce positive effects and was cost effective for birth outcomes.'”

Impact on maternal health

There were high rates of vitamin use during pregnancy across all groups in both data sets (group 1, 82%;
group 2, 86%; and group 3, 88% in GUS, and group 1, 89%; group 2, 85%; group 3, 88% in IFS). For the
main comparison of group 1 versus group 2, only the primary outcomes of vitamin use pre and during
pregnancy were available in both GUS and IFS. The results indicated that there was no effect of HSVs

on the outcomes. There were differences between propensity score results from GUS and IFS, with the
IFS indicating a positive effect of HSVs on vitamin use. There were differences between propensity score
and RD results from GUS, with the RD results indicating a negative effect of HSVs on vitamin use.

Previous studies that examined outcomes for the HSV scheme were smaller than this evaluation. They
compared HSV recipients to WFS recipients and found higher daily intakes of iron, calcium, folate and
vitamin C for HSV recipients than for WFS recipients.? Three months postpartum, the HSV mothers
again reported higher iron, calcium, folate and vitamin C intake than WFS recipients, as well as a higher
consumption of fruit and vegetables.?”

Further details on health outcomes, health behaviours and financial difficulties of the mothers were
available in the GUS data set. For health during pregnancy, alcohol use and household managing
financially, there was no effect of HSVs across all the comparison groups. There were slight differences
in the mother’s current health as assessed by the SF-12 (physical and mental health domains) when
group 2 was used as the control group. For smoking there were no differences for the primary
comparison comparing group 1 with group 2, but there were large differences when group 2 was used as
the control group. This finding is concerning as it could represent an unintended consequence of HSVs.
The HSV scheme provides an opportunity to intervene for mothers with low incomes. The HSV scheme
is a nutritional programme but is meant to encompass other aspects of health promotion. A report on
the status of the HSV scheme 10 years after its implementation recommended that a package of health
promotion measures should be incorporated into the scheme to provide this additional support for
mothers and their children.!?
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Understanding women's experiences of the Healthy Start voucher scheme

The rich accounts given by the participants gave rise to four key themes: knowledge, awareness, take-up
and use of HSVs; opinions of HSVs; the effect of HSVs on diet and feeding choices for babies and
children; and the lives of low-income women.

The HSV scheme aims were well understood and the scheme was valued by participants. Participants
had some opinions about the eligibility criteria (mainly to widen access) as they had positive experiences
and appreciated the scheme and the impact that the vouchers had on their lives, supporting them to
provide a healthy diet and the opportunity to give their children a range of fruit and vegetables. The
HSVs were not mentioned in the decision-making around breastfeeding. Women'’s choice to breast or
formula feed was based on a range of other factors, such as support to breastfeed and assumptions and
expectations of health professionals. The HSVs were incorporated into budgeting strategies and were
seen as a good support in the context of the lives of low-income women.

A recent report on the development and planned purpose of the HSV scheme undertook a review of
how the policy works in practice.'®? Their findings were similar to our study in that uptake could be low
during pregnancy; the beneficiaries were not provided with consistent information on how to use the
food vouchers or the importance of taking vitamins pre pregnancy, or with support to breastfeed. The
report recommended including a package of information to be sent with the vouchers.

Integration of the qualitative and quantitative findings

A key feature of the mixed-methods approach is the ability to integrate the findings between the
quantitative and qualitative studies. The accounts of the women in the qualitative study can be used
to inform the findings from the quantitative study. There are a number of reasons that the quantitative
analysis was inconclusive, and the qualitative study offered rich data on five themes that could help
explain this:

1. Women were not using the vouchers during pregnancy

Often participants were not made aware of HSVs until their baby was born, meaning they had missed
out on months of claiming (‘Since | was eligible to, when my son was born’, HSV02). Mothers were not
routinely learning about HSVs from their midwives during pregnancy. Some were told about the scheme
by midwives but others were informed about the scheme by general practitioners or health visitors (after
the baby was born). And others learn about HSVs through a variety of ad hoc routes: information packs
in the waiting room at antenatal clinics, a homelessness support worker, conversations with friends or
family, a benefits maximisation service, online while investigating benefit entitlement or a posterin a
shop. The lack of voucher use during pregnancy may explain the inconclusive impact of HSVs on birth
outcomes (birthweight, low birthweight and prematurity).

2. The opportunity for health professionals to discuss nutrition was not utilised

There was little evidence of discussions with health professionals about nutrition. (‘No’ really, no. Talk
aboot healthy eating? Aye. No’ really, no, HSV06). When there was discussion, it came at the wrong
point in the child’s life. Mothers mentioned that contact with a health visitor had taken place when
their babies were exclusively drinking milk and therefore conversations about diet may have seemed
irrelevant (‘There wasnae any food talk ‘cause it was when they were babies she got this form sorted an’
that for me an’ got my milk tokens sorted, HSV07). However, the few examples of health visitors asking
about children’s diet and the advice they had given were well received (She asks what I’'m eating, what
I’'m providing for Hayley, what foods she eats. And if | tell her what she eats sometimes she can advise
me, ‘Try this, try that’. So they're very supportive as well, HSV11). This may explain the finding that there
were no differences across the comparisons for age at introduction of solid food.
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3. The vitamin component of the scheme was not used

The vitamin component of the scheme was used less than the vouchers for milk fruit and vegetables.
There is evidence that people were confused about the need for vitamins (‘| think, to be honest, | think
unless you have a really, really poor diet, | think it’s a bit of a con’, HSV25). There was also confusion
about how the voucher part of the scheme works (‘I just thought | had to choose, basically, between
whether | used it for my fruit, veg, and bread and milk, or... the vitamins’, HSVO5). In particular, there was
confusion regarding where vitamin vouchers could be redeemed (‘It's the vitamins bit | don’t get. Know
how at the top o’ them it says you could also collect your free vitamins? | don't know where tae take
that tae get the free vitamins’, HSVO7). This confusion around vitamins contrasts with a clear sense, for
claimants, of how the milk and fruit and veg voucher operated. This may explain the lack of differences
between exposed and control groups on vitamin use in pregnancy, in which we expected vitamin use to
be higher for those using the HSVs than those not using them.

4. The broader lives of low-income women

Living on a low income poses a range of challenges to mothers. Mothers were perplexed about how
they could pay their bills on their limited income (‘It's very hard (small laugh). It's very expensive for
everything, electricity or gas bill and food’, HSV39). Women rarely referred to seeking financial or
benefit maximisation advice, indicating that they had limited knowledge of the use of services and
support available to them. One mother who had used the service said, ‘[t]hey effectively just took some
information, said, “We'd need to check online,” and send me out some information and they just sent
me out screeds of stuff that | didn’t understand’ (HSV35). This aspect of lives of low-income women

is crucial to understand the constraints operating on the possibilities of offering a healthy diet, and
therefore mitigates any potential impact of the HSV on child and maternal health outcomes.

5. The monetary value of the voucher is low, yet it is also hugely valued
The monetary value of HSVs (during this study) was £3.10 per week. Participants described this as being
too low to make a difference:

If it’s hitting that mark, | would be surprised. Three pound ten a week to me? No. | don't think so. | don’t
think that touches this. And | think the people who genuinely need it most, and who need that education
about health and nutrition and everything else, | don't think that three pound ten... scratch the surface if
I'm honest.

HSV25

In addition, food was often considered expensive, particularly in rural areas (‘Fruit and vegetables are
awfully expensive here. And milk’, HSV23). However, vouchers were hugely valued (‘They’re precious tae
me’, HSVO01). This theme of low monetary value is likely to be the main reason for inconclusive results of
the quantitative data analysis. It is costly to provide a healthy diet and the monetary value of the HSVs
did little to support access to such a diet. It is unrealistic to expect such a small sum of £3.10 per week
(£6.20 in the first year of infant life) to make a difference in the child and maternal health outcomes we
had available in our data.

There is scope for the HSV scheme to be improved if each of the above themes was addressed. Previous
research also noted that the vouchers were not used optimally in pregnancy and that uptake of the
vitamin component could be improved.® The monetary value has recently been increased from £3.10
per week (£6.20 in the first year of life) to £4.25 (£8.50 in the first year of life) per week.1° But this
increase was the first increase since 2006; it still represents a small increase and the impact on maternal
and child health outcomes could remain limited. There could be real value in increasing the support
offered by health professionals through the HSV scheme. In the US, the Special Supplemental Nutrition
Program for Women, Infants, and Children (WIC) provides a range of additional services and benefits
for low-income mothers and their infants. These services comprise: supplemental foods, healthcare
referrals, and nutrition education for low-income pregnant, breastfeeding, and non-breastfeeding
postpartum women.'** Although similar to the HSV scheme, it offers much more in terms of health
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professional support and has been shown to improve a range of birth outcomes, including an increase
in birthweight and length of gestation and a decrease in the probability of low birthweight, prematurity
and admission to a neonatal intensive care unit.'> It should be noted that the context of WIC in the
US will be different to the UK context and therefore research should be undertaken to understand
how the transferability of such a programme to the UK may lead to improved outcomes for UK infants
and children.

Applying and developing methods

Policy evaluation using existing data

This study represents an example of a policy evaluation taking a natural experiment approach. The
evaluation used existing data at the individual level, not aggregations, to understand the impact of the
HSV scheme on health outcomes. An advantage of using existing data means that policy that is already
implemented can be evaluated. Once a policy is in place it is not possible to undertake baseline primary
data collection. It is not possible to undertake a randomised study in which women would be randomly
allocated to receive HSVs or not, as this policy is currently in place and it would be unethical to withhold
HSVs from a potential control group.

Developing a framework to undertake economic evaluation alongside a natural

experiment

As part of this study, we outlined the need for guidance for conducting an economic evaluation
alongside a natural experiment. The framework” identified best practice in the context of the challenges
of NEs over RCT designs; for example, selection bias inherent to the design and reliance on existing

data sources means that the economist is unable to design the data collection to include utility-based
outcomes. The framework proposed new reporting guidelines as CHEERS®’ did not incorporate all
necessary items. This framework is available for other researchers to use when conducting economic
evaluations alongside natural experiment evaluations of many different policies.

Challenges, limitations and strengths of the study

This study used a mixed-methods approach to understand the effectiveness of the HSV scheme: a
quantitative analysis of existing data sets, a qualitative study of mothers’ experiences of the HSV and
the development of methods to undertake a health economic evaluation to assess cost-effectiveness.
The results should be read in the context of the challenges, limitations and strengths of the study.

Challenges

The guidelines for conducting NEs®? state that multiple sources of data and multiple design or analysis
methods should be used. The use of these multiple methods and data sources means that any bias
inherent in one can be addressed by using a different method or data source. When a policy is already
in place, it is not possible to undertake baseline data collection. When that policy is national, therefore
covering the whole population, it is not possible to use a control group that is not subject to the policy.
This poses a challenge as any control group will necessarily be different from the exposed group. This
lack of an obvious control group was recognised in previous process evaluations of the HSV scheme.®®

We were able to find two existing data sets that identified the exposed group of claiming HSVs: GUS,
birth cohort 2, and the IFS. Both of these data sources had questions on eligibility for the HSVs and we
were able to use the group of women who were eligible but not claiming HSVs as one control group. The
other control group was women who were nearly eligible for HSVs but just missed out owing to having a
higher income. A further challenge of using existing data sets was that the data not only had to identify
exposed and control groups, but also collect measures relating to nutrition for mothers and children. We
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had to rely on the measures collected in these existing data sets. Although the study addressed nutrition
outcomes we were not able to measure dietary intake for mothers and their children.

Limitations

There are several limitations of this study, mainly related to the quantitative study. The scope of the
study was to understand and measure the effectiveness of the aims of the HSVs. One of the aims was to
improve the nutrition of the pregnant women. As we used existing data sets we were unable to measure
dietary intake of mothers and their children. Instead, we had to use the measures that were available

in the data: vitamin use and breastfeeding rates. These measures were chosen as they related to wider
aims of the HSV scheme (to initiate and maintain breastfeeding). For vitamin use the questions asked did
not include the dose of vitamin D, only if the mother took vitamin D.

We used PSM to account for the fact that mothers were not randomly assigned to these exposed or
control groups. However, PSM is a strong method as it can mimic a RCT by ensuring that the groups
will be similar on the observed baseline characteristics. PSM is a technique that can therefore minimise
selection bias and is better at approximating the causal effect of the policy than simple covariate
adjustment in regression models. The limitation of propensity scores is that although PSM improves
balance on the measured confounders, it does not necessarily guarantee balance on the unmeasured
confounders. It can only balance on the unmeasured confounders in as far as the these are related to
the covariates used in the propensity score model.°¢%7 We used a range of confounders in the PSM
and while these did offer good balance (see Appendix 1), the extent of unmeasured confounding in the
analysis remains unknown. While we strived to make the groups comparable, the comparison group of
group 3 obviously differed in respect of income compared with those in group 1.

Regression discontinuity is a population-based method for detecting the effects of policy change or
intervention on measures considered as the primary or secondary outcomes. For this analysis, some of
the assumptions were not met. The choice of forcing variable is important for a RD analysis. The income
variable in GUS was not continuous but categorical. Therefore, we transformed it to make it more like

a continuous variable. As the entitlement of HSVs does not depend on a single measure, equivalised
household income was used as the forcing variable. It was noted that the income categories, not the
equivalised household incomes, had been used for the group selections, thus avoiding the situation in
which the same variable had been used on both axes. The magnitudes of discontinuity at the income
threshold of £16,190 [log,(16,190) = 4.21] were used as population measures for the treatment effects.
In the plots (see Figures 3 and 4), the discontinuity is seen but the trends either side of the cut-off

are not smooth. Over-fitting a trend line to such data can lead to a ‘false’ discontinuity. We therefore
downgraded the evidence from the RD analysis.

The identification of those belonging to group 3 was not straightforward in either GUS or IFS. In GUS,
the income variable was used to determine those women who were nearly eligible for HSVs, but missed
out owing to their income being out of the criteria for HSV eligibility. The criterion (in 2010) was an
annual income <£16,160 per year. We identified those mothers in GUS who were not claiming HSVs,
were not claiming the other means-tested benefits and had an income between £15,600 and £20,799
per year owing to the income bandings available in GUS. In IFS, there was no income variable and
therefore we used an area deprivation measure to determine those in group 3. Women who were not
claiming HSVs and living in one of the 40% most deprived areas (IMD, SIMD, WIMD quintiles 1 and 2)
were categorised as being in group 3 in IFS. This was problematic as not all people of low income live in
areas of high deprivation: they could be living in areas of lower deprivation. In addition, not all people
who live in areas of high deprivation have low incomes.'® Therefore, there was misclassification in
group 3. We used PSM to overcome some of this confounding. Despite this limitation, from the plots
(see Appendix 1), the matching of the groups seems to have been of high quality.
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Strengths

Despite the challenges of identifying multiple data sources and multiple control groups and of using
multiple methods, we were able to do all three in this evaluation. The use of multiple control groups
gave rise to multiple comparisons of the exposed and control groups. This allowed for a detailed
examination of the effect of the HSV scheme on maternal and child health outcomes, which gives
added strength to the findings. If we had found strong effects, in the same direction and of similar
magnitude across all comparison groups and in both data sets, we would have had greater confidence
in the results. As effects were not always in the same direction, of the same magnitude or of similar
statistical significance across all comparison groups and data sets, the effect of HSV on outcomes
was inconclusive.

We were able to undertake complex data linkages between GUS cohort 2 and routine NHS data in
Scotland. We linked GUS to seven routinely collected data sources. These include hospitalisations
(SMRO1) for both mother and child, birth records (SMR02), A&E attendance, immunisation records
(SIR), dental inspections (MIDAS), health visiting records (CHSP) and the National Records Scotland
vital statistics register. This can now be used by other researchers subject to them going through the
approval process for GUS and Public Benefit and Privacy Panel (PBPP).

A further strength of this evaluation was the use of mixed methods. The analysis of the qualitative study
was designed both to complement the quantitative analysis and to elicit the lived experiences and
women'’s understanding of the HSV scheme. In doing so, the findings from the quantitative analysis can
be situated through the experience of women who use the HSV scheme and those who do not use the
scheme. We sampled women in the same comparison groups used in the quantitative analysis and from
two different time frames - those who currently use the scheme and those who used the scheme up to
5 years previously. The qualitative findings provided understanding and some explanation of the findings
of the quantitative analysis. Without this part of the study, it would have been difficult to understand
why the findings were inconclusive.

Implications for future research

There is a need for future research to replicate some of the findings in different comparison groups and
different data sets, especially with data that can assess dietary measures. Any replication study should
address and overcome some of the challenges and limitations noted in this study. The GUS data linked
to routinely collected NHS data provide an opportunity to assess longer-term outcomes for children
and mothers in a cost-effective and non-burdensome way on participants. Further research is needed
to understand the barriers to providing a healthy diet. Mothers stressed the importance of providing a
good diet but were not always able to provide this. One of the reasons could be that the information
and discussions come too early in the child’s life, so there is a need to understand the optimal timing for
provision of this advice and support. The HSV scheme provides a good intervention point for women
who are pregnant or mothers of young children. This could be used as an opportunity to undertake
research to understand more about lifestyles of women of childbearing age, and what extra support
could be offered alongside the HSVs.

Further research on modelling the monetary value of the HSVs would provide research evidence to
understand if an increased value of the vouchers could have more of an impact on child and maternal
health outcomes and offer a better mechanism for mothers to provide a healthy diet. In this study HSVs
were £3.10 per week (with £6.20 for the first year of life). Recently, the value of HSV has been increased
to £4.25 (and £8.50) per week.

One of the challenges of evaluating existing policies is it is difficult to ascertain a suitable control
group.® Policy makers and researchers should identify evaluation criteria, methods and opportunities
at an early stage in the policy life cycle.1°?11° That way, rigorous outcome evaluations can be
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embedded during policy development as well as during roll out and implementation. The evaluation
can be designed optimally and suitable control groups and data can be identified. There is a need for
more outcome evaluations, as well as process evaluations of policies to understand their effects on
the population.?

Research that can provide answers for the above implications will provide policy makers with options
on how to optimise the HSV scheme to improve maternal and child health, and to therefore make real
changes to the life chances of children.

Implications for policy

The results of this study identify inherent structural limitations of HSV. Some of these are noted in
previous research, for example access and eligibility to the HSV scheme and accessing vitamins. These
structural limitations limit the possible effectiveness of the HSVs but could be addressed by increasing
awareness of the HSV scheme, increasing access to vitamins during pregnancy and consideration of the
increased monetary value of HSVs.
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Appendix 1 Distribution of propensity scores
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FIGURE 5 The distribution of propensity scores for the GUS database, matching group 2 to group 1.
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FIGURE 6 The distribution of propensity scores for the GUS database, matching group 3 to group 1.
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FIGURE 7 The distribution of propensity scores for the GUS database, matching groups 1 and 2 to group 3.
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FIGURE 8 The distribution of propensity scores for the IFS database, matching group 2 to group 1.
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FIGURE 9 The distribution of propensity scores for the IFS database, matching group 1 to group 3.
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FIGURE 10 The distribution of propensity scores for the IFS database, matching groups 1 and 2 to group 3.
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Appendix 2 Participants in the qualitative
interviews

TABLE 31 Characteristics of individual participants in the qualitative interviews

Participant

Ethnicity

Highest-level
qualification

Number
of children

Partner/

single

Recruitment
source

HSVO1 HSV claimant ~ White 23 No qualifications 3 Single Community group
Scottish
HSV02 HSV claimant ~ White 24 No qualifications 1 Partner Community group
Scottish
HSVO03 No HSV claim  Black African 26 Studying for 2 Partner  Community group
degree
HSV04 No HSV claim  Nepalese 29 No qualifications 2 Partner ~ Community group
HSVO05 HSV claimant ~ White 40 No qualifications 3 Single Community group
Scottish
HSV06 HSV claimant ~ White 24 No qualifications 3 Single Community group
Scottish
HSV07 HSV claimant ~ White 27 No qualifications 2 Single Community group
Scottish
HSV08 HSV claimant ~ White 32 No qualifications 2 Single Community group
Scottish
HSV09 HSV claimant ~ White 23 High school 1 Single Community group
Scottish qualifications
HSV10 HSV claimant ~ White 22 No qualifications 1 Single Community group
Scottish
HSV11 HSV claimant  Black African 39 No qualifications 2 Single Community group
HSV12 HSV claimant  Black African 36 Studying for 2 Partner Community group
degree
HSV13 HSV claimant ~ White 39 No qualifications 4 Partner  GUS
Scottish
HSV14 No HSV claim  White British 38 Postgraduate 4 Partner  GUS
qualification
HSV15 No HSV claim  White 43 Degree 3 Partner  GUS
Australian
HSV16 No HSV claim  White 40 Degree 4 Partner  GUS
Scottish
HSV17 No HSV claim  White 35 College 2 Partner  GUS
Scottish qualification
HSV18 No HSV claim  Pakistani 40 No qualifications 3 Single Community group
HSV19 HSV claimant ~ White British 44 No qualifications 6 Partner  GUS
HSV20 No HSV claim  White British 34 Degree 2 Partner  GUS
HSV21 No HSV claim  White 32 High school 3 Partner  GUS
Scottish qualifications
HSV22 No HSV claim  White British 29 College 2 Single GUS
qualification
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TABLE 31 Characteristics of individual participants in the qualitative interviews (continued)

Participant

ID

HSV23 No HSV claim
HSV24 HSV claimant
HSV25 No HSV claim
HSV26 No HSV claim
HSV27 HSV claimant
HSV28 HSV claimant
HSV29 HSV claimant
HSV30 HSV claimant
HSV31 HSV claimant
HSV32 HSV claimant
HSV33 No HSV claim
HSV34 HSV claimant
HSV35 No HSV claim
HSV36 No HSV claim
HSV37 No HSV claim
HSV38 No HSV claim
HSV39 HSV claimant
HSV40 HSV claimant

Ethnicity

White
Scottish

White
Scottish

White
Scottish

White
Scottish

White
Scottish

White Polish
White Irish
British
Pakistani
White British

White
Scottish

White
Scottish

White
Scottish

White
Scottish

White
Scottish

White British

White
Scottish

Pakistani

White
Scottish

Age
(years)

47

40

37

29

41

33
35

43
24

29

23

33

36

29
32

27

Highest-level
qualification

Degree

College
qualification

College
qualification

Degree

No qualifications

Degree

High school
qualifications

High school
qualifications

No qualifications

College
qualification

High school
qualifications

High school
qualifications

Degree

High school
qualifications

No qualifications

College
qualification

No qualifications

High school
qualifications

Partner/

single

Partner

Single

Partner

Partner

Partner

Single

Single

Single

Partner

Single

Single

Single

Single

Partner

Partner

Partner

Single

Single

Recruitment
source

GUS

GUS

GUS

Community group

Community group

Community group

GUS

Community group

GUS
GUS

Community group

Community group

Community group

Community group

Community group

Community group

Community group

Community group
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Appendix 3 Applying the Natural Experiment
Checklist to the Healthy Start voucher

evaluation

1. Data sources and measurement

1.1 The data used and the reason(s) why it has been chosen has been identified, stated and described in relation to:

1.1.1 All relevant intersectoral
outcomes and costs being captured

1.1.2 Implementation of the chosen
statistical design

1.2 The application to routinely
collected administrative data has
been done on time to avoid delays

in conducting economic evaluations
(e.g. due to bureaucratic procedures,
anonymisation, privacy and confiden-
tiality requirements)

1.3 The study recognises and
addresses attrition and missing data
and its consequences for the health
economics analysis (bias)

1.4 The study recognises and addresses
measurement errors (e.g. due to
discrepancies between the timing of
the intervention and period of data
availability) and its consequences for
the health economics analysis (bias)

2. Setting and location

2.1 Setting and location are stated
and explained in relation to social and
political priorities

2.2 The source of secondary data that
best meets the economic evaluation
needs in terms of setting and location
has been stated

2.3 Concurrent interventions have been:

2.3.1 Identified

2.3.2 Tackled with appropriate
statistical analysis (e.g. robustness
checks; subsample analysis)

In the HSV study the GUS database, a representative sample of Scottish births,
has been linked with six administrative databases, allowing the identification of
a wide range of health and social care resource use and improving the number
of cost items collected as well as the quality of collected data. GUS contains
information on HSV eligibility and uptake, and information about age and
income, plus a wide range of socioeconomic variables, and it covers the first 10
months of the children, plus the mother’s pregnancy. Linkage to CHSP, SMRO1
and SMR02, MIDAS and SIRS has allowed to recover detailed information on

a wide range of healthcare resources used by the mother and the child over

a longer time horizon (6 years), thus providing information on whether the
envisaged change in feeding and breastfeeding habits has led to better health
outcomes in the long term

GUS has allowed the identification of three control groups, associated with the
chosen statistical approaches: eligible, but not receiving HSV; nearly eligible
(those who just miss the eligibility criteria for HSV, regarding income and age)

Data linkage required an application to the public benefit and privacy panel to
ensure the research is beneficial to the public and is carried out appropriately
to avoid disclosure. Even if the application has been done on time, there

have been delays in receiving the linked data as well as subsequent data
amendments

A suitable method for missing data imputation will be chosen, according to the
nature of missingness. No attrition bias is expected, given that only one wave
of GUS will be used

The linkage of GUS with administrative sources would give rise to additional
reasons for missingness, given that routine data sources and clinical databases
are often incomplete. A suitable method for missing data imputation will be
chosen, according to the nature of missingness

In the HSV example, the vouchers are directed towards deprived mothers and
pregnant women, given the aim to improve the mothers’ and children’s health

The economic evaluation of the HSV was mainly conducted using Scottish
data (GUS), even if it has been implemented throughout UK. The GUS survey
was chosen as primary source of data since it allows for the identification of
multiple intervention and comparison groups

N/A
N/A
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1. Data sources and measurement

2.4 Potential spillovers/externalities effects have been:

2.4.1 |dentified through the usage of
an economic evaluation logic model

2.4.2 Addressed through appropriate
sensitivity analysis

3. Choice of comparators

3.1 The choice of comparators is
justified in relation to reduction of
selection bias due to non-randomisa-
tion, the unit of assignment (individual
or aggregate) and data availability

3.2 The existence of potential spill-
overs/crossovers has been considered
in the choice of comparators

3.3 Multiple intervention/control
groups have been used to examine
sensitivity of the economic evaluation
to multiple sources of bias

4. Subgroups

4.1 If equity concerns are included in
the economic evaluation, subgroups
are defined in relation to distributional
concerns

4.2 Potential behavioral responses
(e.g. ‘nudge effects’), have been
identified and measured

5. Outcome

5.1 An economic evaluation model
mapping routinely collected interme-
diate outcomes to QALYs has been
developed, using additional evidence
from systematic reviews to identify
utility values

5.2 An economic evaluation frame-
work such as CCA, CBA or MCDA has
been chosen and justified

N/A

N/A

In the HSV, two comparators are used: eligible, but not taking HSV; nearly
eligible, not taking HSV

N/A

In the HSV study, the propensity score method has been applied on different
intervention and control groups

The analysis of HSV will provide preliminary evidence of subgroups (defined
by age or social deprivation) which are more likely to benefit from the inter-
vention. However, given that the intervention is directed towards a relatively
homogeneous population (low-income women, in receipt of means tested
benefit), it's unlikely that it is going to generate unfair health inequalities

In the HSV case study ‘nudge effects’ has been not formally analysed, due to
lack of data, but their existence has been accounted for. A similar case study?***
using longitudinal data on food purchase investigated whether consumption of
fruit and vegetables changed after the introduction of the policy for ‘distorted’
households (i.e. those who would spend less than the value of the vouchers

on fruit and vegetables if given an equivalent cash benefit) an ‘inframarginal’
households. They eventually found no difference between the two groups of
households, thus not supporting the existence of a ‘nudge effect’

In the HSV case study the primary outcomes in the evaluation are vitamin

use in pregnancy and breastfeeding initiation and duration. These outcomes
are intermediate, ‘proxy’ outcomes for final, longer term outcomes including
quality of life, life expectancy and a range of non-health outcomes such as
employment and income

There is published evidence that breastfeeding duration is linked to longer-term
outcomes, including reduced risk of developing conditions including infectious
diseases!? and a lower relative risk of hospitalisation for a range of individual
ilinesses reported in childhood.!*®* Hence, for the purposes of the HSV economic
evaluation, if evidence of short-term effectiveness of the intervention will be
found, hazard ratios from such studies will be adapted to provide risk estimates
for developing these conditions for the development of a long term economic
evaluation model

The cost per unit of increase in breastfeeding duration, initiation and vitamin
intake will be analysed in a CEA framework. A CCA framework will be also used
to provide descriptive evidence of any incremental effect or cost over 3 and 6
years’ time horizon

continued
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1. Data sources and measurement

6. Costs

6.1 Costing has been done consider-
ing a societal perspective

6.2 When unit cost data associated
to a specific resource use are not
available, a decision rule (e.g. usage
of the average unit cost of the most
frequently used service) is explained
and justified

6.3 When specific categories of
resource use are not publicly available
(e.g. HRG-specific length of stay), a
decision rule (e.g. using the average
cost/bed day) is explained and
justified

6.4 The opportunity cost of transfer
payments (i.e. transfer of resources
from the government to beneficiaries,
with a null net impact on society) has
been identified and measured

7. Time horizon

7.1 Linked data are adequate to
capture the presence of long-term
effects

7.2 Appropriate discount rates, in line
with the most up to date guidance
have been applied

8. Inclusion of a logic model

Costing in the HSV has been done using a societal perspective, considering
costs arising from the usage of social services, such as breastfeeding support
groups, parentcraft, childcare

In the HSV case, the generic cost of ‘parentcraft’ has been attributed to a
wide range of support-community programmes (PPP, mellow parenting), in the
absence of a specific unit cost to be associated to each of these services

The administrative cost of running the program is not available in the HSV, and
this is going to cause a downward bias in the estimated cost of the program

The HSV, as the earlier HiP grant,®” was such a transfer payment with no net
cost to society incurred through transferring the grant from government to
individuals, apart from administrative costs.®” In the economic evaluation of
HSV, sensitivity analysis using the overall cost of £3.10/week HSV transfer
payment has been done

Linked data covering 6 years will allow considering potential beneficial effects
(e.g. reduced hospitalisations) after the end of the intervention

A discount rate of 3.5% will be applied. Sensitivity analysis using 1.5% will be
done

8.1 Allogic model has been developed, and it addresses:

8.1.1 Time horizon (e.g. long term
effects)

8.1.2 Possible subgroups effect
8.1.3 Externalities and spillovers
9. Analytical methods

9.1 The researchers have justified the
source of variation in the receipt of
the intervention, choosing a design
and a statistical approach which is
appropriate in relation to that source
of variation

9.1.1 If the study is a before-and-after
design, frequent measurements of
data on long pre-treatment time
periods have been collected

9.2 Multiple statistical designs have
been employed to examine the
sensitivity of economic evaluation to
multiple sources of bias

9.3 The list of potential confounders
has been presented

Yes

N/A
N/A

In the HSV case, a design aiming to construct a control group which best
approximates an ideal randomised experiment (propensity score matching,
IPTW) has been used, using two control groups: eligible but not claiming
HSV; ‘nearly eligible’ (slightly below or above 18; income close to the 15,600
threshold)

N/A

The HSV evaluation protocol propensity score matching approach to create
multiple comparison groups for robustness in evaluation

The HSV protocol states a list of potential confounders, including demographic
(age, gender, civil status) and socioeconomic characteristics (e.g. deprivation
index)

continued
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1. Data sources and measurement

9.4 Causal effects have been
interpreted considering potential
contaminating policies

9.5 The interpretation of the
estimated effectiveness and
cost-effectiveness is in line with the
estimated parameter

9.6 The methodologies to reduce
selection bias have been incorporated
into an econometric framework,
considering health economics-specific
challenges (i.e. skewed outcome and
cost data, correlated outcome and
cost data)

10. Uncertainty and sensitivity analysis

10.1 All sources of uncertainty have
been identified using appropriate
methods (e.g. probabilistic sensitivity
analysis; tornado diagrams)

10.2 Cost-effectiveness results
according to the different analytical
choices have been reported

N/A

ATE estimated using the propensity score (intervention group: eligible and in
receipt of HSV; control group: eligible, but not receiving HSV) measures the
incremental effect (cost) of HSV if all women would take HSV (vs. not taking
HSV); ITT estimated using the propensity score (intervention group: eligible;
control group: not eligible) measures the incremental effect (cost) of being
made eligible for HSV (regardless of uptake)

Appropriate methodologies are used to conduct cost-effectiveness analysis
using a sample matched with propensity score'** and a double-robust
approach?®*

Yes

Yes

10.3 Sensitivity analysis has been done in relation to:

10.3.1 Assumptions made in relation
to unit cost

10.3.2 Potential spillovers
10.3.3 Comparators
10.3.4 Different designs

10.3.5 Econometric methodology
chosen

10.3.6 Unobserved confounding

10.3.7 Transfer payments and
administrative costs

Yes

N/A
N/A
N/A
N/A

N/A
N/A

N/A, not applicable.
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Appendix 4 Resource use and unit costs

Copyright © 2023 Dundas et al. This work was produced by Dundas et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care.
This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, reproduction
and adaptation in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the title, original
author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.

97



APPENDIX 4

panuuod

JoBjuod T swnssy

19B3U0D T SWNSSY

19B3U0D T SWNSSY

Sasse|d ay}
JO Jjey 03 uonedppJed swnsse
,S9SSE[D 3y} JO SWOS 0] JUIM
AJuo, JI :951n02 2J13Ud dY3 03 UoL}
-edpJed ‘G, J1 SWNSSy 'sunoy
9T pUe ZT U9amia( s sse|d
|e3eualue Jo uorjelnp a8esany

suondwnssy

/7 = 3502 31un aSeJaAe |euoljeu ‘ToueDdeln
dnoJ3 - yeiojualed
1S9IAISS JBYJO ||B :SDIAIDS SULYSIA Y} eaH

/3 = 1502 1un 3eJaAe [euoljeu ‘ToueDdeln
dnousg - yesdjuased
:S9DIAIS IO |[B :SDIAIDS SULISIA U}eaH

(3500 28eJaAE UBDW D0BY 0} ddk) delone
‘suonedyijenb Yum) £33 J03SIA YijesH

/%3 = 1502 31un a8eJaAe |euoljeu ‘ToueDdeln|
dnoJ3 - yeaojualed
SODIAISS JSYJO ||B :SDIAIDS SUlYISIA Y)eaH

A30|025eUAZ-BJEQ SSdUEBPUIY

jusipedinQ sisniL SHN - TT-0TOT 1edA
$1S0D) 92UJ9JY JO 3|NPaYdS |euoneN

1500 Jun a38eJane/gQT T F 21Ul |ejidsoH

9264 0} 9284 PaPIWPY-UON SoUepusny
18414 :paT7 JuEyNsuo) sisnd] SHN - TT-0T0C
:JB3A S1S0D) 90UDI349Y JO S|NPaYIS [euolieN
1502 Jun 93eJaAe/EH,TF JUe}NSU0D 91eALId
SHUSIA :S9DIAIDS

A1JIMPIN AHUNWWOD SISNIL SHN - TT-0T0T

:JBIA 51500 92UDI2JY JO S|NPaYIS |euoneN
1502 }1Un 93eI9AR/QGF SIMPIW Juspuadapul
/a4IMpiw ‘suoniesyijenb ym sanuiw /T
3upse|

uoLe}Nsuod o1ulpd Jad £GF 10300p Ajlwe)/d9

anjeA 3s0d Jun

pajiodal-j|9s

T1-0T0C SHN

TT-0T0C SHN

TT0C NYUSSd

TT-0T0C SHN

T10¢ NASSd

924n0s
3502 JuUn

yjuowy/Jo
399M/3S0D)

10B3U0D/3S0D)

10B3U02/350D)

10B3U02/350D)

UOISS3S/3S0D)

WSIA T/350D

ainseaw
joyun

(LSOD) a4e2p|iy2 jo asn

(28e||IAl ‘ogag Yooqade
‘Jouswinip|) sa21AIs Suld|ay paseq-gam Jo asn

syjuow g Ised ay3 ul (Sugualed mojlsw

‘ddd) sswuwes3oud Ajlunwwod-poddns ul 1ied 300

233 3SNIL YHIGPIYD [BUOLEN/2IMpIW

/AO3ISIA Y3|eay Wwioly a21Ape SUIpaaisealq A9y

Aue puape jou pIp - ou g <

S9SSE[D 9Y] JO SWOS 0] UM AJUO - S9A :Z <
$9SSE|2 93U} ||e 4O }SOW 0] JUSM — S9A T <
SSe|D |ejeuslue Jo aduepusny

(23mpiw Juapuadapul 1uld epdsoy

JUBYNSUOD 91eALId [DJIMPIW (10300P Ajlwie)/dD
:papinoad suonpdo) yim juswiuiodde [ejeusiue sl

uondi1dSap Wd}l ash 321N0SAY

SNS

SNS

SNS

SNS

SNS

SNS

aseqejeq

98

.nihr.ac.uk

Islibral

www.journa

NIHR Journals Library



Public Health Research 2023 Vol. 11 No. 11

DOI: 10.3310/RTEU2107

panuyuod

6ECEF I INoyum
$2 aupan Jaddn 4o Aduadiawd ZHTZN 8

£29¢3

uo1}23s-2 dULIdIN Jamo| pauueld ZETZN
12913 2

Inoyym Asaniep passisse §ZTZN :d D ‘8 'V ‘2
TS/TF 29 yum [ewou gTTZN G ‘T

T6TTF 22 INOYIM [BULIOU YT TZN 0

(suoseyrawexap

pue suoseylaweylaq) ssuo
pasn 3sow 9y} SWINSSe :Splo.Ials
|eleualue JO spuiy Juasayip
SIapIsSuod 3|gelieA ay |

(duoseylowexap) 16'02TF
(Suoseylsweylaq) gi¥95F

1502 93eJaAe Swnsse ‘uoluoge 150D 93elane
JO s2dA} JuaIayIp UsIMIS( ‘(210w 40 SH29M (7 ‘Adueuldaud jo uoneu
saysinsunsip ajqeltea ay| -1WJ9) [e2184NS 10 [BDIPaW) ZOZVIN ‘LZETTF

Ajjernads Aq papiaoad Aep/paq/1s0D)

(Yuow e 3dUo = Yyuow
e 9uo jses) je 3'9) Alo3a3ed a8em
o3 U] 9N|EA JOMO| SWINSSY  WnWiujw Inoge so13s1e3s SNO 4noy ue g0'9F

suondwnssy anjeA 3s0d Jun

TT-0T0C SHN

iNgd

T1-0T0C SHN

070y 51502
asl ysmods

SNO

924n0S
3502 Jun

uoLuaAIS}UI
/350D

asop
103/350D

uoLUSAIRIUI
/350D

juno)

yuouwi/3s0D

ainseaw
jopun

AJaAI9p JO poyiaw paydadsun pue ssyiQ 6
uoL}09s uealesaed payldadsun pue Adusdiswl g
uoL309s uealesaed (pauue|d) 9ARI9|3 £

uonoexa

2931q YHM UOISISA ‘SON ‘UoLoea)xs yosaig 9
uoLdelIXa Yydaauq |ered payidadsun

10 pajsisse ‘snosuejuods ‘AJSAIRP Yoaaug G
(sdaou0y

ysiy Auaed-ysiy, sspnpaut) Assaliap sdaouoy JsyiQ 3
uoejos YUm asnojusp d

payidadsun 1o UoLej0l ou — ISNOJUSIA D

(spuejjary Suipn|oul) sdadJo) |euonjeloy g

(0319 ‘sauueg 3||IASN ‘uossn3ia4-3ieH

3ulpn|oul) uoejod ou - sdaduoy AJIARI-PIA
(SA9ISUAA

3uipnjoul) SON sda2.0J ‘uojejol ou - sdadlo) Mo g
AJSAIISpP Je peay ay) Jo uoy

-ejuasald [ewdoude yum ‘AsAlep jeuidea ojjeydad T
Jouajue-031did20

‘AJDAIIDP [eul3eA X31J9A snoauejuods ‘|ewloN O

(€ ‘Z ‘1 Aqeg) AsaAlap Jo spow AlaAllap Jo adA|

SP10J3]s |ejeusjuy

uoyoqy

Aiey ‘DYH ‘Ayjerdads
Aq pajierap ‘Aess Jo a3ua] - (PIIyd) sAeIs [endsoH

ueyj ss9| :G <
Syjuow g AISAS 92UO ISe3| Je iy <

yluow e 93U0 Ised)| e g <

399M B 32UO }SB3)| 1B 7 <

Aep AJaAa 1souwle Jo Aep Aiana SulyisAqeq

/PIY2 ay3 soye yoo|/djay sjuasedpuesd Adusanbai4

uondi2sap Wa} asn 32IN0saY

COUINS

CONYS

COAINS

TOAINS

SNS

aseqeleq

99

Copyright © 2023 Dundas et al. This work was produced by Dundas et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care.

and adaptation in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the title, original

This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, reproduction
author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.



APPENDIX 4

panujuod

€8T 93ed 310e3u0D 9284-03-928) B 10J }S0D
93eJ9AR UBBW 4EF 9SINU AHUNWWOD ‘9a130eud
d9 Ueyj] JUaJS4Ip UOLeI0| JBYJ0o - SINN
payljenb ‘sajnuiw G'GT 3uLise| 30e3uU0d
a3e.aAe 10J JNoYy/Qf 212e1d 9 - 9sINN
(3502 98eJoAR UBDW DDBY

-0}-92e) a3eJaAe) suoreoylienb yum /43 AH
sajnuIw

'/ T 3unse| 3oe3u0d jusned Jad 99F 4O

LY

S F 10}ISIA Yijeay
Y3IM JISIA 90B}-03-9B) € JO 150D 33eJaAR US|

(283) sswuweidoud uoneulddea ‘o3elane
|euoljeu ‘921AJ49s SulSiNU AHUNWWOD ‘S9DIAIS

aseqgejep S¥|S yum SuiddessnQ Y3[eaYy S,usJp|iyd J0} S}S0D ddUISJ4 SHN

LY

S F 10}ISIA Yijeay
UM JISIA 90BJ-03-928) B JO 1500 98eIoNe UBS|N

9TTTF 22 INO/YM ‘UoLdNpUl YHIM pajsisse
T8LTF 22 UM ‘Uordnpul yum pajsisse
#6STF 22 INO/YIIM ‘UOLIdNPUL YHM [ewiou
90€TF 22 Y}M ‘UoINPUI Y3IM [euLIoU
:pajsisse/|ewou S| AJSAISp Jo 9dA} JI AJsAlSp
J0 2dA1 y1Im uoeuIquIod Ul pash aq of

SAISUSIU| 9JED |E}EUOSU 9QTTF

suondwnssy

anjeA 3s0d Jun

T10¢ NASSd
iNd

TT0C NASSd

T110¢ NASSd

iNd

TT0C NASSd

T1-0T0C SHN

T1-0T0C SHN

924n0s
3502 JuUn

WSIA/350D)

¥SIA/150D)

950p/350D

¥SIA/150D)

uoLuaAIIUI
/350D

uoBuaAIRIUI
/350D

ainseaw
joyun

pajiodau
(921281d 9 21UID ‘BWOY) JSIA Jo 9de(d pue (1aylo
‘asinu Jejs ‘osunu Jauonyoe.d [eaipaw) HSIA JO 350D

UDAIS Y UlWenA

(31s1A 343 Ul panjonul
Jauoyoeld [ed1pawl Uo ojul) HSIA JO 30D 38eIaAY

auIddeA HDg
UDAIZ Y Ulwenp

(3ISIA DY} Ul paAjoAUl Jauon3oesd
|EDIPaW UO UOLIEWIOJUI) HSIA JO 350D 93IAY

umou 10N 6
2410 8

SJ1003AX0 pue |\YY pue sulpue|3esold /
SJ1203AX0 pue sujpue|3e3sold 9

INYV + sulpue|3ejsold G

(Surwiid [ea1A192 sapnjoul) suipue|3ejsold {7
SJI201AX0 + INYV €

SOIDOIAXQ T

(IN¥Y) Seueiquiaw Jo aunydnu [epynay T

SUON 0
Jnogej jo uoonpuj

uoLe}dsnsay

uondi1dSap Wd}l ash 321N0SAY

Syoam
0€-£LC

SYEETN
8-9

USIA IS4

USIA IS4

USIA IS4

COUINS

COUINS

aseqejeq

100

.nihr.ac.uk

Islibral

www.journa

NIHR Journals Library



Public Health Research 2023 Vol. 11 No. 11

DOI: 10.3310/RTEU2107

suoye|nd[ed UMQ ‘(s1edA 9) 65 T09F ‘ST'85EF
SUYIUOW QT UIYHM SUOLJBUIDIEA 150D 3SBISAY

(e3eJane)
12173 uanedino ‘ASojow|eyiydo ouieipaed

ZE7F Sulua42s [BJRUOSU (SIDIAISS |eDIS0j0IpNY

(p=1e4ul) anjeA JeaA snoiaaid

9sn - pajiodal 30U 350D JOYSIA Yieay 19107
G F J0MUSIA Y3jeay UM USIA

928J-0]-928) B JO }S0D 93eJaAe UBSW GTOZ
TGF JOUSIA Y3[esy YHM JUSIA

90eJ-01-928) € JO 150D 93eIaAe uesWw {107
L¥F J0MUSIA Ylfesy YUM JUSIA

90BJ-0]-928) € JO }S0D 93eJaAe UesW €107
Yy F J0USIA Yljeay YUM JSIA

90BJ-0]-908) € JO }S0D 93eJaAe ueaw :ZT0Z
€V F JONSIA L} |ESY UM JISIA

90kJ-01-928) € JO 150D 93eIaAe ueaw :TT0Z

suondwnssy

anjeA 3502 Jun

iNd

aseqejep

[e3usp sy}
ul pajodal
99} Jsuag

ST-¥10¢ SHN

T1-0T0C SHN

91-110¢C
NYSSd

924n0s
3502 JuUn

3500 uoy}
-elsjujwpe
+ 9S0pP/150D

¥SIA/3S0D)

¥SIA/3S0D)

¥SIA/3S0D

¥SIA/150D)

ainseaw
joyun

(sAep ul a3k auiddeA %003) Awwng SYyIS
SHSIA

HSIAJO 350D |eyusg

3uluaauos

HSIAJO 350D UOISIA

3ujuaauds

1ISIA JO 350D Suneay

}SIA 40 350D lle2sy

uondidSap WSl 9sh NSy  aseqejeq

101

Copyright © 2023 Dundas et al. This work was produced by Dundas et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care.

and adaptation in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the title, original

This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, reproduction
author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.









EME
HSDR
HTA
PGfAR
PHR

Part of the NIHR Journals Library
www.journalslibrary.nihr.ac.uk

This report presents independent research funded by the National Institute for Health and Care Research (NIHR).
The views expressed are those of the author(s) and not necessarily those of the NHS, the NIHR or the
Department of Health and Social Care

Published by the NIHR Journals Library



	Evaluation of the Healthy Start voucher scheme on maternal vitamin use and child breastfeeding: a natural experiment using data linkage
	List of tables
	List of figures
	List of abbreviations
	Plain language summary
	Scientific summary
	Introduction
	Background
	Intervention: Healthy Start vouchers
	Rationale
	Aim and objectives

	Methods
	Research design
	Healthy Start voucher policy
	Intervention and control groups
	Comparison groups
	Assessing effectiveness
	Quantitative study: study population
	Quantitative: confounding variables
	Sample size calculation
	Outcomes
	Primary outcomes
	Secondary outcomes

	Data sources and numbers available for analysis
	Statistical analysis
	Propensity score matching
	Regression discontinuity
	Missing data

	Generalisability
	Reporting of the quantitative results
	Qualitative interview study
	Health economics and assessment of the cost-effectiveness
	Patient and public involvement
	Ethics statement
	Secondary analysis of existing data
	Qualitative interview study


	Effect of Healthy Start vouchers on infant and child health
	Descriptive statistics for Growing Up in Scotland
	Descriptive statistics for Growing Up in Scotland data linked to routinely collected NHS data
	Descriptive statistics for the Infant Feeding Survey
	Propensity score matching results for Growing Up in Scotland and Infant Feeding Survey
	Regression discontinuity results for Growing Up in Scotland

	Effect of Healthy Start vouchers on maternal health and behaviours
	Propensity score matching results for Growing Up in Scotland and Infant Feeding Survey
	Regression discontinuity results for Growing Up in Scotland

	Understanding women’s experiences of the Healthy Start voucher scheme
	Introduction
	Methods
	Recruitment and sampling
	Data collection
	Ethics and informed consent
	Analysis

	Results
	Main findings
	Knowledge, awareness, take up and use of the Healthy Start voucher scheme
	Knowledge of the aims of the Healthy Start voucher scheme and understanding what vouchers can be used for
	Understanding eligibility for the Healthy Start voucher scheme
	Awareness and take up of the Healthy Start voucher scheme
	Accessing and using the Healthy Start voucher scheme

	Opinions of the Healthy Start voucher scheme
	Opinion of the aims of the Healthy Start voucher scheme
	Opinion of eligibility of the Healthy Start voucher scheme
	Opinion of the scope of the Healthy Start voucher scheme

	The effect of the Healthy Start voucher scheme on diet and feeding choices for their babies and children
	Healthy diet
	Vitamin use
	Motivations to feed babies

	The broader lives of low-income women

	Summary

	Health economics: the economic evaluation of Healthy Start vouchers as a natural experiment
	Background and objective
	The economic case for evaluating Healthy Start vouchers
	Economic evaluation alongside the Healthy Start voucher scheme natural experiment

	Methods
	Data sources and measurement
	Comparators
	Economic evaluation frameworks
	Study perspective
	Time horizon
	Outcome measures
	Outcomes used in the cost-effectiveness analysis
	Outcomes used for the cost–consequences analysis

	Estimating resources and costs
	Cost of the Healthy Start voucher
	Resource-use data collection
	Valuation of resource use: unit costs

	Economic evaluation analysis methods
	Comparisons
	Handling missing cost and outcome data
	Adjustment of timing of costs and benefits
	Reporting and presenting of within-trial economic evaluation results
	Study parameters
	Incremental cost and outcomes
	Characterising uncertainty



	Discussion
	Impact on child health
	Impact on maternal health
	Understanding women’s experiences of the Healthy Start voucher scheme
	Integration of the qualitative and quantitative findings
	Women were not using the vouchers during pregnancy
	The opportunity for health professionals to discuss nutrition was not utilised
	The vitamin component of the scheme was not used
	The broader lives of low-income women
	The monetary value of the voucher is low, yet it is also hugely valued

	Applying and developing methods
	Policy evaluation using existing data
	Developing a framework to undertake economic evaluation alongside a natural experiment

	Challenges, limitations and strengths of the study
	Challenges
	Limitations
	Strengths

	Implications for future research
	Implications for policy

	Acknowledgements
	References
	Appendix 1 Distribution of propensity scores
	Appendix 2 Participants in the qualitative interviews
	Appendix 3 Applying the Natural Experiment Checklist to the Healthy Start voucher evaluation
	Appendix 4 Resource use and unit costs


