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Abstract

Background In high income countries one in five children still lives in poverty, which is known to adversely shape
the life course health trajectory of these children. However, much less is understood on whether social and fiscal
policies have the capacity to reverse this damage, which intervention is likely to be most effective and when these
interventions should be delivered to maximise their impact. This systematic review attempts to address these ques-
tions by looking at the impact of income-support interventions, delivered during the first 1,000 days of life, on cardio-
vascular, metabolic, respiratory and mental health outcomes.

Methods The review was restricted to experimental or quasi experimental studies conducted in high income
countries. Studies were retrieved from multidisciplinary databases as well as health, economic, social sciences-specific
literature browsers. All papers retrieved through the search strategy were double screened at title, abstract and full
text stage. Relevant data of the selected studies were extracted and collected in tables, then summarised via narrative
synthesis approach. Robustness of findings was assessed by tabulating impact by health outcome, type of interven-
tion and study design.

Results Overall, 16 relevant papers were identified, including 15 quasi-experimental studies and one randomized
control trial (RCT). Income-support interventions included were unconditional/conditional cash transfers, income tax
credit and minimum wage salary policies. Most studies were conducted in United States and Canada. Overall, the evi-
dence suggested limited effect on mental health indicators but a positive, albeit small, effect of most policies on birth
weight outcomes. Despite this, according to few studies that tried to extrapolate the results into public health terms,
the potential number of negative outcomes averted might be consistent.

Conclusions Income-support interventions can positively affect some of the health outcomes of interest in this
review, including birth weight and mental health. Given the large number of people targeted by these programs, one
could infer that — despite small — the observed effect may be still relevant at population level. Nonetheless, the lim-
ited generalisability of the evidence gathered hampers firm conclusions. For the future, the breadth and scope of this
literature need to be broadened to fully exploit the potential of these interventions and understand how their public
health impact can be maximised.
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Background

Introduction

Despite the overall global improvement of most devel-
opment indices, one in five children in high income
countries still lives in poverty, with striking variation
across countries in terms of prevalence [1]. In one recent
analysis from UNICEF (United Nations International
Children’s Emergency Fund) involving 41 high income
countries, Denmark showed the best record on relative
poverty. However even in such an affluent country, 9.2
percent of children are considered poor (defined as liv-
ing in a household with income below 60% of the median
household after housing costs). Israel and Romania
showed the worst records on relative poverty, with more
than one child in three falling below the poverty line.
Bulgaria, Mexico, Spain, Turkey and the United States
also have child poverty rates substantially greater than
the rich-world average [1]. Recently, some high income
countries are witnessing a rise in childhood poverty: in
the United Kingdom, for example, child poverty rose by
two percentage points between 2014 and 2017. Accord-
ing to the most recent sources of data, the only year that
child poverty levels were reduced by more than 1% since
2010 was in 2021, when a temporarily 20 GBP weekly
increase to Universal credit was introduced [2].

These forecasts are likely to having been exacerbated
by the COVID-19 pandemic [3]. A mounting body of evi-
dence suggests unequivocally that exposure to adverse
socioeconomic circumstances during foetal life and early
childhood affects clinical, behavioural and cognitive
outcomes and—most importantly—can shape later life
health trajectories [4]. These socioeconomic inequalities
are preventable and unfair, particularly in the case of chil-
dren who have little control over their health and the fac-
tors that influence it [5].

Overall, strategies to prevent, reduce and mitigate child
poverty and its consequences generally involve three
key components—support of early childhood education
and care, income redistribution through cash and or in-
kind benefits and tax systems, and policies to increase
the employment chances and wages of families living in
poverty [6, 7]. These measures are considered to play a
crucial role in reducing child health inequalities mainly
by increasing children’s human capital, reducing their
vulnerability to the financial and physical consequences
of ill-health and overall by interrupting the intergenera-
tional transmission of poverty.

While there is evidence that all three components are
likely to be effective at reducing child poverty globally,

[6] at least in high income countries, few experimental
and quasi-experimental studies have sought to deter-
mine whether the poverty effect of these macro-level
interventions translate into a positive child-health effect
[8]. There is also limited understanding of what type of
interventions and when during childhood they may exert
the greatest impact and who is most likely to benefit from
them.

Important knowledge gaps remain also in terms of: a)
how socioeconomic disadvantage experienced during
early childhood biologically affects individuals’ life course
health trajectories; and b) the extent to which the biologi-
cal damages are exerted by socioeconomic disadvantage
and c) how these biological damages can be effectively
prevented and/or repaired through interventions able to
address income inequalities during the first 1,000 days of
life (from pregnancy to age 2) [9].

This review aims to contribute to these knowledge gaps
by providing an evidence synthesis of the child health
impact of macro-level socioeconomic interventions, and
in particular of income support policies, delivered in the
1,000 days of life. This effort is part of the LifeCycle pro-
ject, funded by EU Horizon 2020 (2017-2022)., The Life-
Cycle scope is to leverage knowledge from a network of
EU child cohorts in order to: 1) identify markers of early-
life stressors affecting health throughout the life course,
including socioeconomic, lifestyle, migration and urban
environment ones, and 2) translate the findings into pol-
icy recommendations for targeted prevention strategies.

The conceptual framework

Early life socioeconomic stressors can affect life course
cardiometabolic, respiratory and mental health outcomes
through epigenetic mechanisms or by influencing both
fetal and childhood development and adaptation, and
the differential burden of risk factors and health out-
comes during early life. In order to identify entry points
for interventions, this framework needs to be further
unpacked to elucidate the pathways through which socio-
economic disadvantage arises, operates and is perpetu-
ated (Fig. 1).

Following from Diderichsen and colleagues conceptual
model, [5] we can assume that the primer drivers of soci-
oeconomic stressors in childhood are positioned at dis-
tal level and refer to those structures and constructs that
influence the socioeconomic position of individuals in a
society (Fig. 1, Pathway I). Socioeconomic differences can
influence the differential exposure to important material,
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Fig. 1 LifeCycle conceptual framework: impact of socio-economic stressors on life course risk factors

psychosocial and behavioral risk factors (Fig. 1, Pathway
II) or can affect the differential susceptibility of children
to these risks (Fig. 1, Pathway III, e.g. the impact of any
given risk factor may be more pronounced in less advan-
taged groups due to their greater likelihood of being
exposed to other important and interacting risk factors).

Finally, socioeconomic stressors may influence the differ-
ential vulnerability of children to the clinical and finan-
cial consequences of health conditions during childhood
(Fig. 1, Pathway IV), which ultimately can further exacer-
bate the disadvantage in early life and adulthood (Fig. 1,
Pathway V).

Table 1 Examples of entry points for interventions that address socioeconomic stressors in the early life

Pathway Interventions

/ Creation of social inequalities and disadvantage A Policies that influence the process of social stratification through educational system, labour
market, taxation and legislation, welfare and poverty-alleviation strategies

Il Differential exposure to risk factors

B Asabove, but also policies that include classic public health interventions that improve hous-

ing, working conditions, and access to education and health services

- Increased vulnerability to risk factors

C Policies that include both social and public health intervention in a multisectorial/coordinated

fashion to address the amplified health impact among children experiencing multiple risk
factors at the same time
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Depending on the pathway, we can identify differ-
ent entry points for interventions as outlined in Table 1.
For the purpose of this review, and consistent with the
objectives of LifeCycle, we decided to concentrate on
distal-level interventions that directly affect social strati-
fication, and are aimed at reducing inequalities through
educational, labor market, welfare and poverty allevia-
tion strategies (Pathway I, Intervention A). Within this
broad group of interventions, we focussed on income
support interventions, defined as all measures taken by
authorities and aimed at providing an adequate income
to their citizens via different benefit schemes, which are
implemented within different policies with different aims
and objectives [10]. Their implementation may embrace
different criteria of selectivity and generosity across
each intervention and setting. Overall, two models were
hypothesized to explain how income support programs
might be able to improve child and adolescent outcomes.
The first is the family investment model, according to
which families have more money to spend on inputs [11,
12] or more time to spend with children [13]. The other
hypothesized mechanism is the family stress model,
according to which maternal depression and stress are
lower because household resources are higher [14].

Why this review is important

Recently, at least three systematic reviews have attempted
to explore the child health impact of poverty alleviation
strategies [15-17].

They differ from our own work in terms of scope and
key inclusion criteria. The systematic review and meta-
analysis from Courtin et al. [15] included a wide range
of social policies/poverty alleviation strategies including
housing, education and health insurance-related inter-
ventions, examined only RCTs, and looked at the impact
on health in the general population rather than just on
child’s health only.

Another recent review, from Cooper et al., [16] exam-
ined the effect of household income itself rather than
socioeconomic interventions able to modify income and
included as exposure of interest also lotteries and income
shocks. They broadened their inclusion criteria to include
findings from observational studies and extended their
focus beyond strict health outcomes, including school
achievement.

Finally, Simpson et al. [17] focused on the impact of
social security benefits—more precisely the effect of
changes in the eligibility and the amount and type of ben-
efits provided -on a number of mental health indicators
both in adults and children. Only observational studies
were included in this review.
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Our review adds to this body of knowledge by setting
more stringent inclusion criteria and its boundaries of
investigation. Specifically, this review aimed to generate
evidence on the impact of interventions able to modify
the effect of early-life socioeconomic stressors during
the first 1,000 days of life. Moreover, in order to more
specifically link and interpret our findings according to
potential underlying mechanisms, we focused on those
interventions that affected income inequalities. While
the results of previous studies suggested some effects of
socioeconomic policies on overall physical and mental
health outcomes, we aimed to assess whether these inter-
ventions can affect children specific cardiovascular, met-
abolic, respiratory and mental health outcomes, relying
only on results coming from either experimental or quasi
experimental studies.

Methods

All methods used in this review were carried out in
accordance with relevant guidelines and largely fol-
lowed the recommendations of Waddington et al. on
the review of international development interventions
[18]. With the exception of the search strategy defini-
tion and roll out, all steps were undertaken in parallel
from at least two authors of this report.

Search strategy and databases
Electronic searches have covered key bibliographic
databases including:

» Multidisciplinary ones, such as SCOPUS, Web of
Science and Google Scholar;

+ Specific to social sciences, both general and disci-
pline-specific, such as Social Science Research Net-
work (SSRN), and Econlit for economics, PsycInfo
for behavioural studies;

+ Specific to biomedical research, including Pubmed/
Medline, EMBASE;

o The Cochrane Library CENTRAL for both trials
and reviews registry.

Consistent with existing recommendations, [18] we
adopted a ‘snowballing’” approach: starting from impor-
tant primary studies and already existing reviews we
further increased the body of references both by bib-
liographic back-referencing and citation tracking (i.e.
reviewing references in which the included study has
been cited).

In terms of search strategy, we focused on two groups
of key terms to begin with:

GROUP 1- Social welfare OR Social protection OR
Cash/food/in-kind transfers OR child grants OR child
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benefits OR child allowances OR Income support OR
Tax benefits OR Child tax credit;

GROUP 2 — child health.

Each term in GROUP 1 was cross-tabulated with
all terms in GROUP 2. Given the broad scope of the
review, we adopted an iterative process and refined the
search strategy as we progressed. Key papers were also
searched for in databases to identify subject headings
or descriptors applied to them, which were then used to
further refine the search strategy. The approaches above
returned a final search strategy which is explained in
Additional file 1. For all searches, high-income coun-
tries and RCT, experimental and quasi-experimental
studies, filters were used. The electronic search was
performed between October 2020 and February 2021
and further updated in August 2022.

Eligibility criteria
Overall, only studies from high-income countries, as
defined by the World Bank, which provided impact evi-
dence of income-support interventions on the outcomes
of interest were included in the review.

We included all macro-level interventions aimed at
increasing income, i.e. income support intervention,
among which:

« Social protection strategies (based on social assis-
tance and safety nets, such as: conditional or uncon-
ditional cash transfers; price subsidies for electricity,
public transport or food such as food stamps, vouch-
ers, and coupons);

+ Taxation policies and benefits (i.e. fee waivers and
exemptions for schooling, tax credits, and utilities);

+ Minimum wage salary policies.

We excluded interventions addressing differential
exposure to risk factors (i.e. housing) and differential
vulnerability to risk factors in disadvantaged groups (i.e.
support for disabled people in the household). We also
excluded school feeding programs as they were con-
sidered as a separate type of intervention, also typically
delivered after the age window of interest. Finally, we
excluded interventions that directly affected health out-
comes (e.g. Medicaid or medical insurance-related inter-
ventions) because they could affect directly child health,
beyond our conceptual framework pathways.

We considered interventions delivered during chil-
dren’s first 1000 days of life only: this is a key period for
determining lifetime health trajectories, since influences
in early-life can cause long-term functional and struc-
tural changes [19].

Outcomes of interest included childhood life-course
risk factors and health outcomes concerning:
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+ Cardiovascular health (e.g. specific diseases or
parameters as blood pressure measurements);

+ Metabolic conditions (e.g. birth weight, obesity, dia-
betes mellitus);

+ Respiratory diseases: (e.g. Wheezing,
Chronic Obstructive Pulmonary Disease);

+ Mental health: specific diagnoses (e.g. Attention Def-
icit Hyperactivity Disorder, Acute Stress Disorder,
Internalizing/Externalizing behaviour problems) or
self-assessment/reporting of mental health status.

Asthma,

Studies including impact on generic, self-reported
measures of the overall health status were not included.

Finally, we applied restrictions on study design includ-
ing only studies that reported impact evidence from
Randomised Controlled Trials (RCTs) and Quasi-Exper-
imental design studies. No time or language restriction
was applied to papers.

Studies selection
Two authors independently performed the selection pro-
cess for each paper identified through database search
or snowballing procedures. Consistent with PRISMA
2020 checklist, [20] eligibility was appraised by screen-
ing papers at three different stages: title, abstract and full
text. (Fig. 2) Studies of potential interest were entered into
EndNote 20 and screened at all three stages of selection.
Disagreements in the inclusion of the paper were
resolved by consensus, consulting other members of the
team if appropriate.

Data extraction appraisal and synthesis

Data extraction forms were created as Excel tables. Four dif-
ferent tables were created corresponding to four domains of
data of interest: a. general data about the paper (i.e. authors,
journal, year of publication, country, type of intervention,
health outcome under study, population of interest, etc.), b.
intervention characteristics (i.e. description of the interven-
tion, duration, eligibility, size of benefit, etc.) and evaluation
method (including intervention and control group defini-
tion, randomisation, etc.); c. Impact and operational evi-
dence (i.e. quantitative and qualitative findings reported);
and d. Limitations of the study, including missing values,
loss to follow up, and biases (as reported by the authors
of the paper). In order to maximise comparability across
papers, whenever possible, data were extracted in the form
of multiple choice answers, true/false, and short answers.
After forms were piloted, data extraction was completed
by one author and subsequently validated by a second one.
Given studies heterogeneity (mainly in terms of measures
of impact), we did not conduct a meta-analysis. We sum-
marised instead the principal findings of each study and
combined them together via a narrative synthesis.
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Fig. 2 PRISMA flow diagram of studies include/excluded by stage

Risk of bias assessment

Despite the existence of several tools for the critical
appraisal of the quality of studies, we chose to use the
approach suggested by Waddington et al. [18] based on
the simple identification of a number of selected biases
(whether explicitly stated in the papers or identified by
the authors of this report). Due to the complexity and
heterogeneity of the studies and their statistical tech-
niques, in particular for quasi-experimental ones, in fact,
we did not apply any bias score-based approach to deter-
mine the overall risk of bias of the eligible papers, [18]
but the identified biases were listed, described, and sum-
marised in a descriptive table (Table 6).

Review protocol registration

The review protocol has been registered within PROS-
PERO in June 2020 with the registration number
CRD42020178543 [21].

Results

The search strategy returned a total of 11,658 papers.
After removing duplicates and titles of no relevance, we
obtained 358 papers to submit for abstract screening
of which 95 were considered suitable for the eligibility
assessment. Furthermore, the snowballing approach
returned us 71 papers, of which 30 were considered of

potential interest and read entirely to assess eligibility.
Overall 1 150 papers underwent eligibility assessment
of which 16 met the review requirements. 134 were
excluded because they did not meet one or more of
the following inclusion criteria:: the quasi experimen-
tal or RCT study design; the income support interven-
tion; the specific physical and mental health outcome
of interests; the appropriate age of the study population
and the high income countries context (Fig. 2).

Studies description

Table 2 provides an overview of the main features of the
studies included in this review. Their publication year
ranged from 2001 to 2019 and the considered interven-
tions were delivered between 1957 and 2013.

With the exception of Leyland et al. [22] that provided
evidence from the United Kingdom, all the other stud-
ies were conducted in North America: largely from the
United States and in four cases from Canada [23-27].

The interventions largely focused on a United
States poverty alleviation strategy, the EICT (Earned
Income Tax Credit (seven papers) [26—32] followed
by unconditional cash transfer interventions (five
papers), [22, 23, 25, 33], conditional cash transfers
(three papers), [24, 34, 35] and minimum wage salary
(two papers) [36, 37].
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Author

Year of intervention
implementation

Country

Type of intervention

Health Outcome

Study design

Almond et al [34]

Baker et al [38]

Brownell et al [23]
Chung et al [33]
Leyland et al [22]
Hamad et al 2015 [29]
Hamad et al 2016 [30]
Hoynes et al [31]
Komro et al 2019 [26]
Komro et al 2016 [36]
Morris et al [24]
Milligan et al [25]

Rosenthal et al [35]

Strully et al [27]
Wehby et aL [37]

Wicks Lim et al [32]

From 1957 to 1977- from
the implementation year
in the first state to all US
states completed

The reform under study
occurred in 1993
Benefit was introduced
in 2001

1982 and 1983

From April 2009 to Janu-
ary 2011

From 1986 to 2000
From 1986 to 2000
1993

From 1994 to 2013
From 1980 to 2011
From 1992 to 1995
2001

From 1998 to 2001

From 1980 to 2002
From 1989 to 2012

From 1997 to 2010

United States

United states

Canada

Alaska

Scotland

United States

United States

United States

United States

United States

Canada

Canada

United States

United States

United States

United States

Conditional cash transfer

Earned Income Tax Credit

Unconditional Cash
Transfer

Universal Unconditional
Cash transfer

Universal Unconditional
Cash transfer

Earned Income Tax Credit
Earned Income Tax Credit
Earned Income Tax Credit
Earned Income Tax Credit
Minimum Wage Salary
Conditional cash transfer
Unconditional cash

transfer

Conditional cash transfer

Earned Income Tax Credit
Minimum Wage Salary

Earned Income Tax Credit

Birth weight'

Birth weight'

Birth weight'3#

Birth weight'
Birth weight'
Birth weight'
Child mental health?
Birth weight'

Small-for-gestational age
Birth weight'

3

Birth weight'
Child mental health?
Social and motor devel-

opment
Child mental health?

Birth weight'
Birth weight'
Birth weight'

Birth weight'

Natural experiment- fixed
effect model

Natural experiment- dif-
ference in difference and
triple differences

Natural experiment—~Pro-
pensity score matching
Natural experiment- differ-
ence in difference

Natural experiment — Inter-
rupted time-series analysis
Panel data with Instrumen-
tal Variable strategy

Panel data with Instrumen-
tal Variable strategy
Natural experiment- before
and after analysis

Natural experiment- differ-
ence in difference

Natural experiment- differ-
ence in difference

RCT

Natural experiment- differ-
ence in difference

Panel data analysis study
with Instrumental Variable
analysis

Natural experiment- differ-
ence in difference

Natural experiment- differ-
ence in difference

Natural experiment- differ-
ence in difference

1. Measured as birth weight in g or as presence/rate of low birth weight (<2500 g)

2. This refers to child mental health as parent -or-child reported or mental health standard measures that varied across studies: Behaviour Problems Index (BPI) in; [30]
BPI-like and PBS-like scales used for National Longitudinal Survey of Children and Youth Canada (NLSCY) in; [24] Scales assessing Anxiety and separation anxiety and
physical and indirect aggression in [25]

3. Small for Gestational Age- SGA- (< 10th percentile of birth weight for gestational age. Large for Gestational Age -LGA- (> 90.th percentile) [31]

Table 3 provides a detailed description of the inter-
ventions included in this review both in terms of ben-
efits provided and recipients (i.e. the ideally target
population).

In terms of child health outcomes (Table 2), the vast
majority of studies focused on birth weight as both its
measurement in grams and Low Birth Weight (LBW)
percentage. In two studies, [23, 31] also weight-for-
gestational age was examined. In three cases, authors
focused on child mental health through specific instru-
ments, namely the Behavior Problem Index (BPI), [30]

physical/indirect aggression score and separation anxi-
ety score [25].

Studies have largely relied on quasi-experimental
study designs, whereas RCTs have been considered only
in one conditional cash transfer from Canada (Table 3)
[24]. Quasi-experimental designs adopted a wide range
of impact evaluation techniques of different rigour and
complexity: before and after analysis, [31] difference in
difference, [25-28, 32, 33, 36, 37] instrumental variable
analysis, [29, 30] interrupted time series analysis, [22] pro-
pensity score matching, [23] and Fixed Effect Model [34].
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Table 4 Effect findings by study design and type of intervention
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Intervention Study design

Positive impact’ Negative Null effect

impac

Unconditional cash transfer
Brownell et al. [23]
Chung etal. [33]
Leyland et al. [22]
Milligan et al. [25]

Conditional cash transfer
Morris et al. [24]
Rosenthal et al. [35]
Almond et al. [34]

Earned income tax credit
Baker et al. [38]

Hamad et al. 2015 [29]
Hamad tal. 2016 [30]
Komro et al. 2019 [26]
Hoynes et al. [31]
Strully et al. [27]
Wicks-Lim et al. [32]

Minimum wage salary
Komro et al. 2016 [36]
Wehby et al. [37]

Natural experiment- difference in difference

RCT*
Natural experiment — IV* analysis
Natural experiment- fixed effect model

Propensity score matching
Natural experiment—IV analysis
Natural experiment—IV analysis

Natural experiment — Before and After
Natural experiment- difference in difference
Natural experiment- difference in difference

Natural experiment- difference in difference
Natural experiment- difference in difference

Natural experiment—Propensity score matching

Natural experiment — Interrupted Time Series analysis
Natural experiment — Difference in Difference

Natural experiment - Difference in Difference

1. Effect in the expected direction (i.e. health outcome improved after the intervention).

2. Effect in the opposite direction expected (i.e. health outcome worsened after the in
a. For Large for Gestational age only an increased risk was found
" RCTs, randomised controlled trials; IV, instrumental variable

Effect findings

We reported impact findings both qualitatively
(Tables 4 and 5) and quantitatively (Table S2): if
the considered paper provided one main model we
referred to it, while if the study adopted multiple mod-
els or subgroups, all findings’ directions were reported
in the tables.

Findings have been labelled as positive, when demon-
strating a positive effect in the expected direction (i.e.
health outcome improvement), negative when show-
ing an impact in opposite direction expected (i.e. health
outcome worsening) or null, when no effect or any clear
direction was observed. In the labelling process we did
not consider the issue of statistical significance alone,
but we evaluated p values and Confidence Intervals (CI)
(where available) of the estimates and integrated them in
the study context and with the overall conclusions of the
authors. This was further due to the fact that some of the
studies performed analyses across different subgroups,
therefore more than one model was presented and a
more integrated interpretation was needed throughout
the labelling process.

As shown in Table 4 and 5, for almost all the consid-
ered interventions results seem to lean toward an overall

tervention)

positive effect on the considered outcome, with some
exceptions. Null results were observed in three studies.
In one case [23] authors documented a negative impact
of the intervention: in Brownell et al. an increased risk of
Large for Gestational Age (LGA) of 1.13 (95% CI: 1.05—
1.23) was found for children whose families received an
unconditional cash transfer during pregnancy in Canada
with respect of families who did not receive it. However,
these results were paralleled with positive findings in
other outcomes as a decreased risk of LBW (Relative Risk
RR: 0.71, CI 0.63-0.81) and Small for Gestational Age
(SGA) (RR: 0.90, CI 0.81-0.99) [23].

Findings by intervention type
Table 4 provides a distribution of the impact find-
ings by type of intervention. No effect on mental health
was found for the RCT on the Self Sufficiency Project
(SSP), [24] a conditional cash transfer aimed to increase
employment, which provided a financial supplement
to parents who left welfare and worked at least 30 h per
week.

EITC, instead, a tax rebate on earned income for low
income families of the United States, [26, 27, 29-31,
37, 38] seems to produce almost consistently a positive
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Table 5 Effect findings by child health outcome
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Child outcome Intervention

Positive impact’ Negative impact® Null effect

Birth weight
Almond et al. [34]
Baker et al. [38]
Brownell et al. [23]
Chung etal. [33]
Leyland et al. [22]
Hamad et al. 2015 [29]
Hoynes et al. [31]
Komro 2019 et al. [26]
Komro 2016 et al. [36]
Rosenthal et al. [35]
Strully et al. [27]
Wehby et al. [37]
Wicks-Lim et al. [32]

Child mental health
Hamad et al. 2016 [30]
Morris et al. [24]
Milligan et al. [25]

Conditional cash transfer
Earned Income Tax Credit
Unconditional cash transfer
Unconditional cash transfer
Unconditional cash transfer
Earned Income Tax Credit
Earned Income Tax Credit
Earned income Tax Credit
Minimum wage salary
Conditional Cash Transfer
Earned income Tax Credit
Minimum Wage Salary
Earned income Tax Credit

Earned Income Tax Credit
Conditional cash Transfer
Unconditional cash transfer

1.Effect in the expected direction (i.e. health outcome improved after the intervention)

2.Effect in the opposite direction expected (i.e. health outcome worsened after the intervention)

a.In Large for Gestational age only an increased risk was found

impact on child birth weight. With the exception of
Hamad et al, [29] all remaining quasi-experimental
studies showed a positive impact of this intervention on
child-birth weight among recipients compared to those
not receiving these benefits.

Finally, the remaining unconditional and conditional
cash transfer interventions examined showed over-
all a positive impact on child health, both on reduction
of absolute birth or LBW [23, 33—-35] and on children’s
mental health scores [25].

Findings by study design and health outcomes

We did not have enough evidence to assess the robust-
ness of results to the study design(Table 5). The only
RCT included in this review showed a null effect of the
intervention on child mental health when comparing
beneficiaries and non-beneficiaries of the intervention
[24, 25]All quasi-experimental studies, except for Mil-
ligan et al. [25] and Hamad et al., [29] found at least one
positive effect.

Despite the differences in the number of studies tack-
ling birth weight and mental health (i.e. respectively
13 vs 3), evidence seems to suggest a more consistent
response from studies looking at birth weight com-
pared to those looking at mental health (Table 5).

Specifically, studies looking at mental health showed
a more mixed picture, with positive and null effects

almost equally represented among studies: the RCT,
concerning the SSP program, designed to promote
work among low-income families did not find any effect
on mental health. Conversely the other two quasi-
experimental studies concerning respectively the EITC
[30] and the Canadian Child Tax Benefit, [24] found a
positive effect of the interventions on children’s mental
health when comparing beneficiaries with non-bene-
ficiaries. Evidence on birth weight offered better con-
sistency with findings being more aligned and showing
overall a clearer and more consistent positive impact
among beneficiaries in most studies included in this
review.

Magnitude of positive effects

All quantitative findings from the studies included in this
review are available in the online appendix Additional
file 2; however, a comparison across them was not always
feasible. For example, when looking at the quantitative
findings for mental health outcomes, the different men-
tal health outcomes considered and the different meas-
urement approaches taken hampered any meaningful
comparison.

As for birth weight, even if for this outcome the direc-
tion of results was more consistent, the magnitude of
impact varied among studies and according to the type
of intervention implemented. However, most of the EITC
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studies [26, 31, 32, 38] found a decline of LBW rate in the
general population ranging from 1.6% [31] to more than
10% [26] among children benefitting from the interven-
tion. The study from Komro et al. 2019 [26], which strati-
fied results by participants’ ethnicity, found also that
the increase of absolute birth weight in EITC recipients’
newborns was proportional to the extent of the perceived
benefit, he increase in birth weight ranged from 8.6 g
for non-Hispanic women receiving a non-refundable
tax credit lower than the 10% of the federal amount), to
37.1 g for newborns of Black women receiving a refund-
able tax credit higher than the 10% of the federal amount.

Because of the high heterogeneity of studies involved
and the modest impact size, also the population health
implications remain uncertain. However, in two cases,
[26, 36] authors attempted to extrapolate the observed
effect into actual negative public health outcomes
averted. According to Komro et al. 2019, [26] the 12%
reduction in LBW produced by the EITC translated into
3,760 fewer LBW babies born from Black mothers and
8,364 fewer LBW babies born from White mothers per
year across the United States. Hispanic and non-Hispanic
mothers displayed relatively similar effects. For minimum
wage salaries instead, if all United States in 2014 had
increased their minimum wages by 1 dollar there would
likely have been an estimated 2,790 fewer LBW births for
the year [36].

Conceptual frameworks

The majority of papers included in this review, except for
three, [23, 32, 36] explicitly mentioned a theory of change
or logic model either informing their study hypotheses
or guiding the results interpretation. Multiple pathways
were speculated through which those interventions,
aimed at income support, could affect perinatal health if
delivered during pregnancy.

Health-related behaviours were predominantly men-
tioned, mainly smoking, alcohol, and consumption of
unhealthy foods that are unevenly distributed across dif-
ferent socioeconomic positions. Those behaviours can
directly affect infant health, acting in particular on intra-
uterine growth that eventually is a key determinant of
birth weight [34].

In addition, women with lower household income
suffer from higher rates of malnutrition, demonstrate
heightened psychological stress associated with neu-
roendocrine dysfunction, which can ultimately influence
the likelihood and duration of breastfeeding and hamper
access to adequate prenatal care services [29] In particu-
lar, maternal healthcare utilisation behaviours (prenatal
care) was analysed in three studies [31, 33, 35] suggesting
some evidence for a mediating role.
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Some studies also mentioned the “family process” con-
ceptual model, [24, 26, 27, 29-31] which postulates that
the extra income provided by child benefits may improve
long-run outcomes, not only through direct invest-
ments but by improving also the emotional environ-
ment in which the children grow. Specifically, maternal
depression and parental warmth were both identified as
potential mediators of welfare programs’ impact in most
studies [24, 26, 27, 29, 37, 39] In all of these, income and
employment were hypothesised to affect parental mental
health which in turn affected child physical and mental
health.

Quality assessment of the studies

In all the assessed studies, at least one bias type was
detected. According to Waddington et al, [18] we
reported on Table 6 the identified biases if declared in
the paper or detected by one of the authors of this review.
Studies often dealt with complex analyses and multiple
statistical tools. However, due to the complexity of evalu-
ating such interventions, the majority of the studies were
at risk of exposure misclassification, either differential or
non-differential. Finally, most of the studies were affected
by incomplete reporting either because of the incom-
plete sharing of study results or, in most cases, the lack of
information critical for the interpretation of study find-
ings (e.g. how they dealt with missing data).

Discussion

This review aimed to quantify the impact of income-
support strategies on life-course risk factors and health
outcomes. This review adds to the existing literature
by providing insights on the impact of specific types of
macro-economic interventions on a specific window
period (i.e. first 1,000 days of life) on a selected list of
specific life-course risk factors and health outcomes.
Consistent with similar evidence synthesis efforts, [40]
in this review we could not conclusively demonstrate an
effect of income-support-strategies on all the selected
child outcomes. Overall, evidence available suggests that
income support strategies have a positive, albeit small,
effect on birth weight and limited impact on mental
health indicators. No other health outcome of interest
was investigated in the studies included in this review, so
no inference can be made on cardiometabolic and respir-
atory health outcomes.

One could argue that despite the small observed effect,
the proportion of people exposed to these policies is
quite large which could result overall into a considerable
effect in public health terms. Nonetheless, only two stud-
ies in this review have tried to extrapolate this effect to
the population level [27, 31].
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Table 6 Biases identified in the studies included in the review
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Information bias Misclassification Omitted variable Reporting bias Selection bias Other
bias

Description Differences in the Incorrect classification  The statistical model  Selective disclosure Individuals or groups

collection, recall, of participants into leaves out one or or withholding in a study differ

recording or handling  categories more relevant vari- of information by systematically from

of information used in ables parties involved in the population of

a study the design, conduct,  interest

analysis, or dissemi-
nation
Almond et al. [34]
Baker et al. [38]
Brownell et al. [23] a a
Chungetal. [33]
Hamad et al. 2015 .0
[29]
Hamad et al. 2016
[30]
Hoynes et al. [31]
Komro et al. 2016 [36]
Komro et al. 2019 [26] o<
Leyland et al. [22]
Milligan et al. [25]
Morris et al. [24]
Rosenthal et al. [35]
d

Strully et al. [27]
Wehby et al. [37]
Wicks-Lim et al. [32]

£

a.They could not ascertain how much unmeasured confounding influenced results, causing endogeneity bias. Furthermore, they limited the evaluation to women
receiving welfare rather than examining all low-income women receiving the income supplement during pregnancy, thus limiting the generalizability of results

b. Recall bias may be present from women interviewed not in the year of childbirth

c. Observed result of LBW could be an underestimation of the differential effect by race because black women had a double rate of stillbirths

d. Mother’s life environment and attitude or unmeasured genetic variation could influence results

e. Some factors that could cause spurious correlation such as neighbourhood gentrification, were impossible to control for

The general conclusion of this review seems to be
robust to the type of intervention and child outcome
under observation.

There are possible, not mutually exclusive, explanations
for the results of our review, including the fact that despite
the extensive screening of different, multidisciplinary lit-
erature browsers, the search strategy returned a relatively
small number of eligible studies. This is consistent with the
conclusions of similar previous reviews [40] which already
underlined the scarcity of evidence. In fact, very few experi-
mental or quasi-experimental studies have been undertaken
to explore the impact of complex, macro-level socioeco-
nomic interventions on child health and—even less—on
specific, well measured child health outcomes. We restricted
the review to well-defined life-course risk factors and health
outcomes, thus excluding studies assessing the effects on
generally self-reported health or well-being. Those sub-
jective outcomes are in fact more likely to be affected by
both non-differential and differential misclassification. This

selection has, however, further limited the literature to draw
upon. The limited effect on mental health outcomes could
be also due to the poor standardisation in the definition and
measurement of these outcomes.

Some authors [41, 42] argued that quasi-experi-
mental studies may be more suitable to the evaluation
of complex interventions with weak effects in a large
group of the population. Given the limited number of
RCTs included in our review, this remains speculative,
but there is clearly the need to understand how meth-
odological aspects influence our understanding and
measurement of the health impact of these policies. It
is difficult though to establish upfront the superiority
of one study design over another in the evaluation of
these programs. Many factors are likely to influence the
appropriateness of different methodological approaches
and one could conclude that the complexity of these
interventions can be only captured through a combina-
tion of qualitative and quantitative studies.
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It is worth noting that with few exceptions, [22, 35]
most of the interventions included in the review were
not originally designed and implemented to evaluate
nor achieve a health effect. This implies that some of
the potential impact of these programs could have been
missed purely for design/implementation reasons. On
the other hand, for those interventions that had a quan-
tifiable effect (e.g. the EITC), one could argue how big-
ger this effect could have been if these programs were
designed with the precise intent of improving people
health other than just socioeconomic measures.

The relative modest effect observed in the studies
included in this review could be attributed to the size of
the benefits provided: this may explain for example why
the impact of the EITC (where the size of cash received
can be relatively high [30, 39]) seems almost consist-
ently positive. By contrast, the two studies on condi-
tional cash transfers included in this review, involving a
fairly small overall cash transfer provided to beneficiary
women of 190GBP or 100 USD, found no evidence of an
effect [22, 35]. These observations are consistent with
what reported in other reviews similar to this one. For
example, Lucas et al. [40] concluded that the monetary
value of many interventions was low, as in most stud-
ies included in their review the total increase in income
to intervention families was less than US$50 per month
despite the fact that many parents were compelled to
work full-time. Authors questioned whether the level
of income increase was sufficient to affect living condi-
tions and — we would add - it was big enough to ensure
this effect translated into a health effect [40].

Most of the interventions included in this review
focus on indicators of socioeconomic position or—
broadly speaking — econometric concepts of disadvan-
tage. While the association between these constructs
and child health is widely acknowledged, this relation-
ship is likely to be complex and mediated by a number
of underlying known and unknown pathways. Impor-
tantly, if the effect on income does not translate into
a tangible effect on these mediators then the expected
impact on child health may not materialise as expected.
Two of the included studies [25, 31] suggest a ‘fam-
ily process’ mediation pathway, according to which
the extra income provided by the child benefits may
improve in the long-run outcomes not only through
direct financial investment, but also by improving the
emotional environment in which children grow up.
Another important mediator is whether the increase
of income happens via the mother’s employment
[31]. Some authors speculated that some policies that
incentivise maternal employment may involuntar-
ily increase maternal stress and add extra pressure on
mothers, which offsets the benefit of a better income
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on children. Similarly, Morris et al. [24] argue that a
proper evaluation of the impact of better income and
parental employment on child health should account
for the moderating role of the developmental period of
the child. According to these authors, [24] the effect of
income and employment on children aged 1 or less may
be counterbalanced, if not reverted, via prolonged peri-
ods of time of maternal absence that ultimately leads
to increased instability of care and reduced parental
warmth [24].

Our review presents with a number of limitations.
Despite our comprehensive search of the literature, the
evidence we gathered provides at most a partial repre-
sentation of existing macroeconomic policies. This is
mostly due to the limited number of health outcomes
under investigation and to the heavy predominance of
studies from North America, largely focussing on EITC
in the United States. This unbalance is probably largely
due to the fact that EITC is the most important poverty-
alleviation strategy in the United States and it is particu-
larly suitable for quasi-experimental impact evaluations
because of variation in the distribution of benefits and
changes in welfare policy. While our findings are still
relevant, their external validity to countries beyond the
United States, to different types of interventions, and
other health outcomes remain limited.

Not only we found evidence just on birth weight and
mental health outcomes, but those outcomes were con-
sistently evaluated though quasi-experimental designs,
with a scarce representation of RCTs.

Another limitation of the review is that we cannot
exclude the extent to which the observed findings may
have been distorted by historical trends of the health out-
comes of interest.

In the United States, for example, LBW rates changed
over the past years: after a stable period between 1950
and 1960, they increased to around 7% in the early 1990s
and 7.6% in 2000 [43]. Similarly, increasing trends were
observed for mental disorders, especially in high income
countries such as North America [43]. These changes,
when not adequately controlled for, may to some extent
have counterbalanced the positive effect of the interven-
tion seen in some of the included studies [43].

Implications for future research

This review provides a useful contribution to the litera-
ture on the health effects of social policies. Through the
extensive review of the evidence, this research allowed
to speculate about possible mechanisms through which
these policies may play an effect and why they seem to
fail in other circumstances. Finally, through the identifi-
cation of persisting knowledge gaps, it allowed to draw a
research agenda for the future:
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First, there is clearly a scope to invest more in the eval-
uation of the child health impact of macro-level socio
economic interventions by financing more impact evalu-
ations and by advocating for a better design and imple-
mentation of these policies to allow their proper health
impact assessment.

Second, the association between income and child
health is amply demonstrated. If interventions aim-
ing at improving income do not obtain a commensu-
rate effect on child health outcomes, there is clearly
something not working either in the type of interven-
tion provided or in the way we measure this effect.
Quasi-experimental studies are often imperfect tools
that only allow for comparisons between sub-optimal
groups. On the other hand, RCTs are considered to
be often unfeasible, and unethical and unable to cap-
ture the complexity of social ‘experiments’ [44] Given
the above, there is a mandate to investigate the role
of alternative methodologies including observational
studies as well as mathematical modelling (i.e. micro-
simulations) in filling the numerous knowledge gaps
still surrounding the impact of socioeconomic inter-
ventions on child health.

Thirdly, the question of ‘what works?” should be more
correctly replaced by ‘what works for whom and why?.
There is an urgent need to unpack the effect of these
interventions to understand better the reasons for their
failure and success. This could be achieved through the
design of impact evaluations adopting mixed-methods
approaches and/or requiring the collection of data to
perform rigorous moderation and mediation analyses.
This could elucidate why some sub-groups may most
benefit from the intervention and through what under-
lying pathway. Alternatively, and perhaps more con-
veniently, one could complement reviews like this one,
with a “realist” approach. This is a type of literature
review in which evidence are mapped against a pre-
defined conceptual framework, in order to validate or
reject the existence of the speculated underlying path-
ways linking the interventions with the outcomes of
interest [42]. This lens could be applied to the subject
of this review and provide important additional expla-
nations on the likely impact of these interventions on
child health.

Finally, there is scope to expand this literature review
by adding evidence on the long-term impact of these
interventions. To the best of our knowledge, only few
studies have explored the long-term health impact of
income support strategies. Studies available [39, 45, 46]
show consistently a long-term positive impact of the
interventions of interest on all health and financial out-
comes investigated. Nonetheless, due to the paucity of
data, conclusions have to be drawn cautiously. It is also
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worth exploring the extent to which the way vaster litera-
ture from low and middle income can contribute to the
understanding of the potential public health impact of
income support strategies in high income countries. In
other words, there may be merits in creating more con-
nections between low/middle income and high income
countries on socioeconomic interventions and explore
how lessons can be extrapolated to both environments
[47].

Conclusions
On the basis of this review, we have not been able to
establish conclusively whether income support poli-
cies delivered in the first 1,000 days of life are able to
improve important life-course risk factors and child
health outcomes. If we concentrate on birth weight,
investigated through quasi-experimental studies only,
evidence suggests a modest positive effect of these
policies. However, the breadth and scope of the litera-
ture needs to be enriched with additional diversified
evidence (in terms of health outcome, country, inter-
vention, and other relevant contextual factors) before
a definitive conclusion can be reached and the public
health potential of these policies is fully understood.
The association between lower income and poorer out-
comes across all dimensions of child health is strong
and consistent across countries and time. The fact
that a relatively small number of interventions show a
small or null effect should be considered as a “research
call” to undertake more and better impact evaluations
of these policies. There is the urgent need not only to
quantify their effect, but also to provide evidence on
what works best, for whom, at what development stage
and—most importantly — why.

The authors further created a glossary which provides
a clear operational definition for the most technical
terms used throughout our review, reported in Appen-
dix 3.
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