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Abstract

Introduction: The relationship between education and health has been studied for many
years, but only recently have causal studies become available. This review of the current
literature gives an overview of this causal relationship. It highlights the importance of
investigating the quality and characteristics of the education being attained, and how these

qualities effect the education/health gradient.

Methods: A review of the scientific literature was conducted to explore the relationship
between policies and interventions targeting the quality of education and their impacts on
health. This literature search was performed using the following databases: MEDLINE,
Social Policy Practice, ERIC, PsychINFO, HMIC, and Global Health. Studies were eligible for
this review if they described a school-based intervention targeting education quality (i.e..
smaller classroom size, having multiple teachers in the class, teachers being trained by

certain intervention programs, etc.), and measurement of a health outcome.

Results: Of the 6,020 studies identified by the above-mentioned databases, 55 studies were
identified for the initial inclusion through either title or abstract relevance. During the
secondary round of inclusion after full-text review, 25 studies were included in the final

review.

Conclusion: Results were categorized by education level at time of intervention (early
childhood, primary school, or secondary school), outcome measure (mental health, risky
behaviour, mortality, etc.), and significance. Interventions conducted during early childhood

showed the most significant results for sustained health outcomes.
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Resumé

Contexte: La relation entre I'éducation et la santé a été étudiée pendant de nombreuses
années, mais ce n'est que récemment que des études causales sont devenues disponibles.
Cette revue de la littérature actuelle donne un apercu de cette relation causale, mais met en
évidence l'importance d'étudier la qualité et les caractéristiques de I'éducation a atteindre, et

comment ces qualités affectent le gradient éducation / santé.

Méthodes: Une revue systématique de la littérature scientifigue a été menée pour explorer
la relation entre les politiques et les interventions ciblant la qualité de I'éducation et leurs
impacts sur la santé. Cette recherche documentaire a été effectuée a l'aide des bases de
données suivantes: MEDLINE, Social Policy Practice, ERIC, PsychINFO, HMIC et Global
Health. Les études étaient éligibles pour cette revue si elles décrivaient une intervention en
milieu scolaire ciblant la qualité de I'éducation (c.-a-d. Une salle de classe plus petite, ayant
plusieurs enseignants dans la classe, des enseignants formés par certains programmes

d'intervention, etc.) et la mesure d'un résultat sur la santé.

Résultats: Sur les 6 020 études identifiées par les bases de données susmentionnées, 55
études ont été identifiées pour l'inclusion initiale par le titre ou la pertinence du résumé. Au
cours du cycle secondaire d'inclusion apres la revue du texte intégral, 25 études ont été

incluses dans la revue finale.

Conclusion: Les résultats ont été classés par niveau d'éducation au moment de
l'intervention (la creche, I'école primaire ou secondaire), mesure des résultats (santé
mentale, comportement a risque, mortalité, etc.) et importance. Les interventions menées
pendant la petite enfance ont montré les résultats les plus significatifs pour des résultats de

santé durables.
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1.

Introduction

1.1. Background

High-quality education has the power to affect children not only through their academic
achievements, but follow them into their adulthood through a number of different
pathways. (1)(2). As explained by the fundamental cause theory (FCT), social factors
(such as education) increase the opportunity to obtain a good job, which means that
individuals are able to secure not only a stable income, but have access to health
insurance, live in safer environments, and ultimately have better health(3)(4). Another is
the human capital theory (HCT), which views education as an investment that produces
health through gained knowledge, skills, and reasoning (4). Lastly there is the signaling
or credentialing perspective, which aims to explain the differences in health by those who
have obtained a high school diploma versus a college degree, using the additional years
of schooling as the cause for better health (4). This association between increased
education attainment leading to increased health and longer life has been coined “the
education-health gradient”(5)(2). Overall, the idea is by having more education,
individuals are more likely to make healthier, more positive lifestyle choices, have less
risky behaviour, and increase their attention to preventative care(6)(2). For this reason,
education is considered one of the most important indicators of socio-economic status.
Association itself is not enough to truly understand how this relationship between

education and health operates, which is why the need to explore causality is imperative.

Continuing to build our knowledge on this well-documented causal relationship between
education and health is important for a number of reasons. Firstly, it is through these
causal relationships that policies are based and created. By expanding our
understanding of how this relationship works, we can create more effective education
policies. In addition to benefiting the individual, educational attainment has a significant
influence on the socio-economic success of the community. As explained by Dana Mitra,
a better educated population will have less unemployment, reduced dependence on

public assistance programs, less crime, improved health, and greater income(7).

Association between education and health

Increasing educational attainment has become a key focus globally in the last century.
For example according to the US Census Bureau, the percentage of the population aged
25+ with a high school diploma nearly quadrupled from around 24% in the 1940s to
about 88% in 2015(8). This shows us the importance that has been placed on education
through compulsory schooling laws, which in turn have created a more highly educated

workforce. In the last few decades, hundreds of studies have been conducted
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documenting the effects of higher educational attainment. One of the most influential is
the work by Kitgawa and Hauser, who studied the relationship between mortality and a
wide range of social factors in the US. They found large differences in mortality
according to educational attainment(4). Most recently in 2020, the OECD conducted a
study in which they analyzed the relationship between education and health between
1995 and 2015 from 26 OECD(6). They found that overall, adults with higher educational
attainment had better health and lifespans than their less educated peers, as seen in the
literature- Hummer and Lariscy (2011), Montez, Hummer, and Hayward (2012), Clark
and Royer (2010), and Oreopoulos (2010) to name a few. As this association between
health and education has been well documented, it is important to note the

characteristics that shape the school and classroom settings.

Causal relationship between education and health

Though robust, a majority of this relationship has been studied in a quantitative manner-
meaning the amount of time spent in school or level of education, and its effects on the
above-mentioned outcomes. An example of this is shown from the study conducted by
Dana Goldman and James P Smith in 2011 on the relationship between education and
health, and how it has changed between the late 1970s and early 2000s among non-
Hispanic whites aged 40-64 years. According to their study, the proportion of self-
reported fair or poor health among those without a high school education differed from
those with a college education by 25% in 1978 and increased to 36% in 2004(9). This
association means that over the course of the 30 observed years, poor health became
more common for those with less of an education. Because this study was conducted
over such a long period of time, we can also say with confidence that this association
was not likely caused by a random factor or event, and actually begins to build the case
for a causal relationship, rather than just an association, between education and health.
This is in line with Sir Austin Bradford Hill's famous criteria for evidence of a causal
relationship, which includes temporality (the idea that an effect occurs after the cause)
and consistency(10). Their study also found that those with advanced education reported
less prevalence of chronic diseases such as arthritis, heart disease, high blood pressure,
lung disease, and diabetes, while on the contrary, the population with less education

experienced an increase of some of these conditions(9).

Another example of this causal relationship comes from David Cutler and Adriana Lleras-
Muney in their 2006 study Education and Health: Evaluating Theories and Evidence.
Here, the authors report that those with an additional four years of education had

reduced mortality, risk of heart disease, and risk of diabetes(11). Moreover, those who



reported having more years of education were less likely to indulge in risky behaviours
such as smoking, drinking heavily, using illegal drugs, or being overweight(11).
According to another study conducted by Lleras-Muney in 2005 on the changes of
compulsory school laws across the US between 1915 and 1939 and mortality rate using
the US census in 1960, 1970, and 1980, each additional year of schooling lowered

mortality rate over a ten year period by almost 60%(12).

Although the causal quantitative relationship between educational attainment and health
has been well studied and established, a large and very important detail remains
unanswered: How do the different qualities and characteristics within these schools or
classrooms that make up this education affect these health outcomes? For example, are
smaller classrooms better than larger ones? Does having multiple teachers in a
classroom make a difference? What is the effect of training teachers or altering the
content of the class in a particular way? Here is where the nature of this literature review

lies.

Current situation

Currently, there are several organizations and programs throughout the world whose aim
is to target school quality and investigate its effects on health and behaviour. One of the
oldest and most well-known is the US-based Head Start program created in 1965, which
targets early childhood education to provide health, nutrition, and parental services to
low income children and families (13). According to the National Head Start Association,
Head Start children were found to score higher than control groups of children across all
cognitive and socio-emotional measures, as well as having lower body mass index
(BMI), by the end of their kindergarten programs(13). Another very well-known example
is the Abecedarian Project, a US based program created in the late 1970s which
conducts RCTs with the aim to monitor the long term effects of high quality early care
and education, particularly to disadvantaged children(14). In this project, children receive
the intervention through age 5 and are continuously monitored in follow ups at age 12,
15, 21, 30, and 35. According to a recent publication, recipients of the Abecedarian
curriculum scored higher on achievement tests, were more likely to attend a 4-year
university and have a skilled job, were less likely to smoke marijuana, and reported fewer

depressive symptoms than their peers(14).



1.2. Rationale
Longer schooling has been consistently associated with improved educational and
socioeconomic outcomes, and ultimately improved health. However, there is still limited

evidence that it is possible to improve health by intervening on education quality.

1.3. Review question
The aim of this systematic review is to assess the health impacts of education
interventions targeting school quality conducted in all types of education settings using

causal study designs.

1.4. Study objective
e To perform a systematic literature review and asses the health impact of
education interventions

Primary Obijectives:

e Assess the health impact of education quality through the following 3 pathways:
o Higher educational attainment and cognitive reserve, greater employment

potential, and higher income

o Reduced risky health behaviours
o Improved psycho-social resources (e.g., social class, parental factors,

beneficial connections, less psychological stress

2. Methods

This study follows the Cochrane Database of Systematic Reviews approach to synthesize
studies used in this review. Though all types of publications were included in the search,
including not peer-reviewed or published, to avoid meta/publication bias the focus of this
systematic review was on randomized control trials (RCTs) and quasi-experiments. RCTs
were included (multi-arm, practical and parallel-group approach) because this study design
is considered the gold standard in terms of internal validity and brings a strong emphasis on
efficacy of interventions. Quasi-experiments (interrupted time series, instrumental variables,
difference in differences, regression discontinuity design, and panel analysis if fixed effects)
are included as they provide valuable information of real-world effectiveness of these

programs.

2.1. Protocol and registration
Before this study was conducted, a protocol was developed and registered with
PROSPERO, the international prospective register of systematic reviews. Furthermore,

as the aim of this review was to evaluate the effects of interventions, the PRISMA
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guidelines were used to report the results.

2.2. Eligibility criteria

Participants/ Population

This study is interested in individual-level data and includes results from all income
regions (high-income and low-and-middle-income countries). Studies focusing on

outcomes of teachers, parents, or institutions were excluded.

Interventions/ Exposures

The focus of this review is on studies that introduce an educational intervention aiming to
increase education quality along a framework of Input, Process, Output, and Outcome.
This framework was inspired by the frameworks of UNESCO and the OECD. Educational
interventions covered early life/pre-school to higher education, allowing to follow a life-
course approach to better understand if interventions given at certain points in time are

more or less effective in terms of education and health outcomes.

The following interventions were excluded from the study:

 Quantitative schooling policies without additional education quality changes, e.g.,
compulsory schooling laws

* Policies that directly focus on health in educational setting (e.g., higher physical activity,
campaigns against bullying), nutritional programs as well as programs that directly affect
risky behaviour (e.g., smoking, drug abuse)

* Interventions without the explicit purpose of improving education/ educational
circumstances (e.g., interventions who do not have effecting education as a primary

objective)

Comparators/ Control

Studies were eligible if the counterfactual was what the children would receive in the
absence of the intervention (the status quo).. Active control arms were also included as
some research may consider it as unethical to conduct studies where the control group

does not receive any further assistance.

Outcomes
Health outcomes remained generalized in the first round of searches. The main
outcomes being searched for were the following:

¢ Higher educational attainment and cognitive reserve, greater employment

potential, and higher income
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e Reduced risky health behaviours

e Improved psycho-social resources (e.g., social class, parental factors, beneficial

connections, less psychological stress

The measure of health outcomes varied between the 25 included studies, and ranged

from self-reported health status, risky health behaviours such as smoking or drinking

excessively, diagnosed diseases, and mortality. Before excluding studies for missing

health outcomes, appendices were searched for measures that could be relevant for this

study, as perhaps health was not a primary aim of the educational intervention, but still

included as a secondary measure.

2.3. Information sources and literature search

The literature search was performed using a combination of the following databases:
e Public health: MEDLINE Ovid, PsychINFO, HMIC, Global health

e Education: ERIC

e Social policy: Social Policy and Practice

o Grey literature: Manual searches through reference lists, databases, and other

various websites

Initially, a MEDLINE strategy was developed, and translated accordingly for the

respective other libraries used in this search. Only studies written in English were

included. Due to a high volume of search results, we included only studies published

in the year 2000 or later, as that was the year that the United Nation’s Millennial

Development Goals were declared, listing “achieving universal primary education” as

the 2" out of 8 main targets.

Table 1 Articles search strategy

Overview search results
Sheet "Overview"
Last changed on: 10-Mar-2021

Library Operator Date Name Number of records
Medline Ovid 3/10/21 Medline 16 2,647
HMIC Ovid 3/10/21 HMIC 5 20
Social Policy & Practice Ovid 3/10/21 Social Policy Practice 5 71
Global Health Ovid 3/10/21 Global Health 6 1,442
PsycINFO Ovid 3/10/21 PsychINFO 6 3,121
ERIC EBSCO 3/10/21 ERIC 6 584
Total records found 7,885
Total records uploaded to Mendeley 7,885
Records automatically removed by Mendeley 7,140
Records manually removed due to duplicates 1,120
Total records after removal of duplicates 6,020
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2.4. Selection process

After the search guides for each database were conducted, the first phase of the
selection process was independently screened for title and abstract by two investigators
(CM and FG)) using Rayyan. After removing any duplicates and independently
including/excluding studies, the two investigators agreed on criteria for which studies to
include in the second round of the selection process, which was comprised of reading
the full texts of the included studies and either choosing to include or exclude at that
point. This included specific components of the intervention, outcome, study design,

study population, and study year.

2.5. Data extraction

A data extraction form was designed by the two investigators using Microsoft Excel in
order to extract all of the relevant information from the included studies. In order to
calibrate the judgement between the two investigators, the first three data extractions
were done together as a team. The form was divided into two sections, one for RCTs

and one for quasi-experiments. See Appendix 1 for the data extraction form.

2.6 Strategy for data synthesis

After completing the data extraction forms with relevant information, data was then
summarized and categorized into a table with key results (Table 2 below). From there,
outcome measures and intervention design were compared and synthesized using a
textual narrative synthesis approach to investigate patterns or similarities/differences
among the results. Textual narrative synthesis includes organizing the data in various
homogenous themes/groups according to study characteristics and context which then is
used to yield analytic results(15). Outcome measures are reported in means, counts,

proportions, percentage, rates, and odds ratios.

Results

3.1. Description of studies

After removing the duplicates found among the results from the six databases used for
this review, 6020 unique records were identified. The large quantity of records was due
to broad search terms such as “mortality” or “education”, which yielded many results. Of
those, only 55 met the inclusion criteria based on terms in the title and abstract. Upon
reading the full text, another 30 studies were excluded, leaving 25 studies meeting the
inclusion criteria. See Figure 1 for the PRISMA flow diagram of study identification and

selection process.
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Figure 1 PRISMA

71 records

3,121 records 2,647 records 1,442 records 584 records identified via 20 records
identified via identified via identified via identified via Social Polic identified via
PsychINFO Medline Global Health ERIC 3 Pra cticey HMIC

Identification

7,885 records identified through database
searching

4

1,865 duplicate records removed

h 4

Screening

h 4

6,020 records screened 5,965 records excluded

h 4

55 articles assessed for full-text eligibility ) . )
Wrong intervention: 17 articles

Wrong outcome: 6 articles
Wrong study design: 3 articles

Wrong publication type: 1 article

Eligibility

Unable to obtain full text: 2 articles

¥

25 studies included in review

Included

3.2. Types of design and location of included studies

Table 2 below shows the overview information on the 25 included studies, as well as
categories for the intervention type, start time, and targeted population. Most of the
studies were RCTs (n=21, 84%), three used quasi-experimental design (12%), and one
study was observational (4%). Most of the studies took place in the United States of
America (n=18, 72%). Three were conducted in England (12%), two took place in
Sweden (8%), and one in Portugal (4%). One study included data from 21 countries from
the EU. The largest portion of interventions were conducted and focused on early
childhood education, meaning from infancy until kindergarten enrollment (n=11, 44%).
Eight studies targeted education interventions during primary school (32%). Interventions
in secondary school were conducted in six studies (24%). Sample size varied from 21
students to over 220,000.

Among the 25 studies, four (16%) used the Abecedarian Project- an early life
educational intervention + parenting skills intervention targeting children from infancy

through age 5 through the use of educational "games" incorporated into the day that
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focus on social, emotional, and cognitive areas of development (16). Two of the studies
(8%) used the 4R’s curriculum (Reading, Writing, Respect & Resolution), which aims to
engage the imagination and creativity of children in grades pre-kindergarten to grade 5 to
help develop critical skills such as empathy, community building, and conflict
resolution(17). One of those studies, a dissertation by Sutton (2020), had an intervention
group comprised of the 4R program + the MyTeachingPartner (MTP) program, a
coaching approach that supports curriculum implementation by providing teachers with
ongoing, personalized feedback and support centered on teacher-student interactions
(18).

Head Start, a program created by the United States Department of Health and Human
Services in the 1960s that provides early childhood education, health, nutrition, and
parent involvement services to low-income children and families, had a total of five
studies (20%). These included two preschool intervention studies (REDI program), one
primary school intervention study (PATHS program), and two independent interventions
(the Chicago School Readiness Project and Project STAR), which also fall under its

umbrella.

One study compared the effects of the Families and Schools Together (FAST) Program,
an after-school, multifamily support group, to the Family Education (FAME) Program,
which sends behavioral parenting pamphlets home with the children and includes active
follow-ups throughout the year. Two studies investigated the effects of low-income
students winning lotteries and being admitted into high performing secondary schools
(8%). One observational study was conducted analyzing the effects of class size. Two
studies focused on high school at-risk youth using Rational Emotive Education (REE), a
school-based cognitive therapy intervention targeting the reduction of disruptive behavior
amongst African American males, while the other was an intensive residential program

that targeted dropouts (ChalleNGe Program).

The Incredible Years Teacher Classroom Management (IY-TCM) program, a program
created to strengthen teacher classroom management strategies and promote children’s
prosocial behavior and school readiness (reading skills) was used in three studies (12%).
Another two well-known programs included in this study were the Perry Preschool
Program (PPP), a longitudinal study which followed their students through age 40, and
the CARE program. One study looked at the effect of tracking reforms across different

cohorts throughout Europe. One implemented an intervention based on a formerly used
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teaching concept from the 1940s-1970s in Sweden which was created with the focus to

better help children with hidden disabilities such as dyslexia and dyscalculia.

Table 2 Overview of included studies

Primary intervention ##4 Nofe that this preliminary classification is based on our initial education quality framework as much as possible - some require details from full text for final classification
Class size
Classroom
Cognitive/ social skil
Curriculum
Dropouts

Family environment

Holistic educational «
Leaming environmen
Teacher qualit

Details on population #/:# Mote that since based on abstracts only this preliminary classification is not mutually exclusive due to lack of details in abstract (e.g., disadvantaged families can also be ethnic minorities)
Disadvantaged famili 9
Ethnic minorities 3
General 13

Start of intervention _#i:# Note that some interventions may span across several phases. Therefore, start of intervention was chosen
Early chidhood

W = RN )

Primary education B8

Secondary educatior [}

Tertiary education 1]

Job education 0

Primary Details on Start of First author Year Title
Cognitive! social skills Ethnic minorities Primary education  Jones 2010 A schookrandormized clinical trial of an integrated social-emotional learning and literacy intarvention: impacts after 1 school year.
Classroom General Primary education ~ Sutton 2020 Academic and social-emotional classroom composition and the quality of classroom interactions in New York City public elementary schools.
Classroom General Primary education  Li-Grining 2010 Academic Oulcomes of the Chicago School Readiness Project in First Grade: Do Children's Approaches to Learning Mediate Treatment Effects on Academic Skills?
Holistic educational enrichmen’ Disadvantaged families Eary childhood Campbell 2012 Adult outcomes as a function of an early childhood educational program: An Abecedarian Project follow-up.
Family environment Disadvantaged families Primary education  MecDonald 2006 After-School multifamily groups: a randomized controlled trial involving low-income, urban, Lating ¢hildren
Learning enviranment Disadvantaged families Secondary education Dudovitz 2018 Assessment of exposure to high-performing schools and risk of adolescent subslance use: a natural experiment.
Class size General Secondary education Jakobsson 2013 Class-Size Effects on Adolescents’ Mental Health and Well-Being in Swedish Schools
Holid | educational enrichmen Ethnic minarities Early childhood McLaughlin 2007 Depressive symptoms in young adults: the influences of the early home enviranment and early educational child care.
Cognitive! social skills Ethnic minorities Secondary education Kaplan 2018 Disrupting the schoal to prison pipaline: Rebt with African-American youth in a school setting
Learning environment General Secondary education Delaruelle 2019 Do comprehensive schaol reforms impact the health of early school leavers? Results of a comparative difference-in-difference design.
Holistic educational enrichmen General Early childhood Muennig 2009 Effects of a prekindergarten educational intervention on adult health: 37-year follow-up results of a randomized controlied trial.
Classroom Disadvantaged families Early chidhood Bierman 2017 Enriching Preschool Classrooms and Home Visits with Evidence-Based Programming: Sustained Benefits for Low-Income Children
Teacher guality Disadvantaged families Early childhood Seabra-Santo: 2018 Promoting mental health in A cluster ized controlled trial of teacher training effects
Classroom Disadvantaged famies Early chidhood Bierman 2020 Reducing in Children With a Preschoal Intervention: A Randomized Cantrolled Trial
Dropauts General Secondary education Bloom 2009 Reengaging High School Dropouts: Early Results of the National Guard Youth ChalleNGe Program Evaluation. Full Report
Learning environment Disadvantaged families Secondary education Wong 2014 Successful schools and risky behaviors among low-income adolescents

X § 201z Supparting teachers and children in schools: the effectiveness and cost-effectiveness of the incredible years teacher classroom management programme in primary

Teacher quality General Primary education  Ford school children: a cluster randomised controlled trial, with parallel economic and process evaluations.
Holistic educational enrichmen' General Earty childhood Muennig 2011 The effect of an early education program on adult health: The Carolina Abecedarian Project randomized controlled trial.
Class size General Primary education  Wilde 2011 The effect of class size in grades K-3 on adult eamings, employment, and disabllity status: Evidence form a mulli-center randomized controlled trial.
Class size General Early childhood Muennig 2011 The effect of small class sizes on mortality through age 29 years: evidence from a multicenter randomized contralled trial
Family environment Disadvantaged families Early chidhood Mclaughlin 2007 Tha impact of early educational child care and the affective quality of the home environment on early adolescent mental health.
Curriculum General Primary education  Humphrey 2018 The PATHS curriculum for promoting social and emotional well-being among children aged 7-8 years a cluster RCT
Curriculum General Early childhood Ahlquist 2019 capacity at the end of grade three using an altemative school curmiculum.
Teacher quality General Primary education  Ford 2019 Training teachers in classroom management to improve mental health in primary school children the STARS cluster RCT
Holistic educational enrichmen' Disadvantaged families Early childhood Campbell 2008 Young Adult Outcomes of the Abecedarian and CARE Early Childhood Educaticnal Interventions

3.3. Outcomes

Health Measures

Two-thirds of the included studies (n=17, 68%) measured mental health (including
depression and anxiety). One quarter (n=7, 28%) measured risky behaviours such as
substance abuse. The third most studied outcome was somatic or physical symptoms of
iliness, such as dizziness, headaches, and stomachaches (n=3, 12%). Social skills,
overall health, and hospitalizations were each in two studies (n=2 times 3, 8% each
category). Only one study used mortality to measure the health effect of the intervention
(4%).

Method of measurement

Fourteen of the studies were conducted using questionnaires reported by someone other
than the study individual (teachers, mental health counselors, parents, program
assistants) (56%). Sixteen studies used self-reported data from the individuals in the
study population (64%). Two studies used records gathered from databases such as the
Social Security Administration (SSA) in the US or death certificates.
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Patterns based on education level- Early Childhood Interventions

Eleven studies were conducted in the “early childhood” category, meaning the
interventions targeted children from infancy to school age (kindergarten, or about age
5/6). Among this education level, almost every intervention saw positive results within
their treatment group. ABC’s results across their multiple studies showed that more
individuals in the treated group rated themselves having excellent health, as well as
reduced risky behaviours and rates of depression. Additionally, individuals in the ABC
intervention group began smoking later and tried marijuana later than their control peers,
had a more active lifestyle than their control peers, and reported less use of marijuana
than the control group. One ABC study found no significant difference in mental health
between their treated and control groups. PPP also showed positive results, with their

intervention group reporting better overall health.

Similar to ABC, Project CARE’s intervention group reported lower internalizing symptoms
(depression, anxiety, sadness), a more active lifestyle, and a reduction in reported use of
marijuana, compared to their control group. When comparing the intervention-specific
interaction against one another, the size of the intervention/control group difference was

significant, being five times greater in CARE than in the ABC study.

Despite showing some positive initial results with intervention groups reporting lower
levels of anxiety and depression within their first follow ups, neither the Savsjo nor the
IY-TCM intervention groups had sustained effects at their final follow ups. Additionally,
the greatest reduction in the 1Y-TCM intervention group was found among children who
had reported higher levels of mental health problems at their baseline, compared to

children who had reported normal levels at their baseline.

Patterns based on education level- Primary School Interventions

Primary, or elementary school, was the target for eight of the studies. The results across
the multiple interventions in this category do not show a consistent pattern. The 4R
program had a positive association between intervention and health, meaning treated
students reported less symptoms of depression after their intervention. FAST teachers
rated their children with having more social skills and less aggressive behaviour than
their FAME counterparts, though no significant difference was found regarding mental
health changes in both interventions. Among the many Head Start programs, there were
many mixed results. Initially, similar to Savsjo and IY-TCM, the PATHS program showed
better psychological wellbeing for their intervention groups- but were not sustained

through their follow ups. The Chicago School Readiness Project showed no significant
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impact on their intervention group. Though many studies have been conducted showing
the positive impact of smaller classrooms(19), Project STAR reported a higher mortality
rate among their students in smaller classrooms through age 30. The authors
hypothesized that this may be because the treated children were more extroverted,

thereby exposing themselves to drinking, accidents, drownings, and firearms.

Patterns based on education level- Secondary School Interventions

Six studies took place during secondary, or high school. Similar to the results of the
primary school interventions, the secondary school interventions also saw mixed results.
Unlike the above-mentioned result in the primary school study on class size and
increased mortality, the study conducted by Jakobsson (2013) showed no significant
difference between class sizes and health. Both studies examining the health effect of
being admitted to a higher performing secondary school reported less risky behaviour
among their lottery-winning students. The large study conducted on EU tracking reforms
in secondary school showed early school leavers reporting worst health than
intermediate/higher educated groups, the gap between health increasing after
implementation of the reform, and lastly the health of the intermediate/higher educated
groups increasing with the raising of tracking age but decreasing for early school leavers.
Similarly to Savsjo, IY-TCM, and PATHs mentioned above, the ChalleNGe program also
ended up with mixed results. Although their intervention group showed an increase in
health initially at the 9 month follow up, not only were these results not sustained, but
they worsened as the intervention progressed, resulting in the intervention group having
more overweight members than the control. As for risky business, again the intervention
group initially saw less delinquency and convictions at the 9 month follow up, but ended
up having no sustained effect, reporting a higher percentage of ever trying illegal drugs
(besides marijuana), and showing no significant difference between alcohol and drug use
between the intervention and control groups. The last secondary school intervention,
REE, had similar results to ChalleNGe, with their intervention group having higher rates

of depression and anxiety, and continuing to increase as the intervention progressed.
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Table 3 Study characteristics and key results
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Twenty-five studies were included in this review which assess the health impacts of

education quality interventions from around the world. Thirteen out of the 25 studies reported

statistically significant associations between education quality interventions and health

outcomes (52%). Eight studies found no significant results between their intervention and

control groups (32%). The remaining four studies showed mixed results- mostly of significant

results during their initial follow ups, but nothing sustained (16%). The highest proportion of

significant results came from early childhood interventions (n=7/11, 64%). Primary and

secondary education level interventions each had three significant studies (n=3/8, 38% and

n=3/6, 50% respectively). As for studies with mixed results, there were two within the

primary education intervention category, and one each in early childhood and secondary
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school intervention. Based on these results, interventions conducted in early childhood

yielded the most successful results.

Peter Muennig speculates that this could be because children who perform better
academically early in life are more likely to be tracked into more advanced placement
classes later in life, which results in more opportunity to get into a competitive university(1).
Furthermore, being tracked into more advanced courses can also lead to non-cognitive
pathways for success through being in class with students more likely to work hard, not
abuse drugs or alcohol, and motivate one another to continue to excel(1). Figure 2 below is
Muennig’s framework illustrating some of the ways that a high-quality educational
intervention at an early age can improve health over the course of a child’s lifetime. Shaded
boxes represent evidence-supported causal relationships, while unshaded boxes are
supported links by correlation alone. Single arrows represent correlation, while double

arrows represent causation.

Figure 2 Conceptual pathways through which education works to improve health
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The most frequently used health outcome measure used throughout this review was mental
health (n=17, 68%). When reflecting on why the majority of the studies chose to assess the
impact of these interventions on mental health, one explanation could be the role that mental
health plays in overall health. According to the CDC, mental illness may increase the risk for
many types of physical health issues, especially chronic ones such as stroke, heart disease,
and diabetes(20). Additionally, Virginia Commonwealth University’s Center on Society and
Health explains that because people with higher levels of education typically hold higher
paying jobs, they are often safe from economic hardships or stresses that could cause
deteriorating health (21). Chronic exposure to these psychological stresses has been coined
“allostatic load”, and over long periods of time shows an association to diseases such as

asthma, cardiovascular and gastrointestinal infections, and higher mortality(21). Another
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reason could be the reverse effect that mental health plays on educational attainment. The
Association for Children’s Mental Health, an American advocacy group, states that only
about 40% of students with a mental health disorder graduate from secondary school,
compared to the US average of about 76%, and over 50% of students aged >14 drop out of
secondary school(22). Risky behaviour was the second most used measurement of health
(n=7, 28%), which makes sense as by definition, risky behaviour is an activity that increases

the risk of disease or injury.

The most widely used method of measuring the above-mentioned health outcomes was via
self-reported questionnaires (n=16, 64%). There are both many advantages as well as
disadvantages in using this method. A key advantage is that it is simple and easy to use,
requiring little to no need for additional staff to administer. Additionally, they are easier to
compare and analyze. However, self-reported questionnaires are more likely to be subject to
various biases and limitations such as ability for participants to assess themselves
accurately and response bias or dishonesty. Just over half of the studies also used
guestionnaires administered by staff or teachers (n=14, 56%). By using trained staff, we are
able to reduce the level of bias, and gain more accurate results. Two studies used data
collected from the Social Security Administration, which comes with its own limitations, as

some students may be unregistered and not have a Social Security Number.

The interventions conducted during early childhood (before kindergarten matriculation), saw
the most positive results. Until their most recent follow up in 2014, ABC had been measuring
health outcomes of their participants via questionnaires. They found that individuals in the
intervention group benefitted from greater overall health than their control peers, as well as
started smoking later in life. In their most recent follow up in 2014, ABC investigators
decided to analyze blood samples of their participants and reported that those who had been
in the intervention group had lower rates of pre-hypertension in their mid-30s, and lower risk
for coronary heart disease within the next ten years(23). Furthermore, males in the
intervention group had lower incidences of hypertension, obesity, and risk of diabetes and
stroke. As ABC states in their most recent follow up report, this is the first time (to their
knowledge) that biomarkers, as opposed to questionnaires, were used to assess health. This
could be a new method of measuring health status, in addition to the qualitative

questionnaires. Project CARE, PPP, and Head Start also saw positive results.
Both IY-TCM and Savsjo reported initial success among their intervention groups
experiencing better health compared to their control groups, though neither study saw

sustained results. The researchers from the IY-TCM study speculate that the lack of
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sustained results could be caused by the relatively short duration of the intervention, as well
as the single-teacher training approach, as opposed to a whole-school training approach.
They conclude by anticipating a larger affect in the years to follow the intervention, when
teachers are able to use and apply the skills they obtained in their training to their future
classes. As for the Savsjo school project, researchers speculated that the initial success of
the program could be due to the efforts made by the intervention group teachers in
anticipation for the school year, which decreased as the intervention continued, leading to no
difference between mental health issues among the intervention and control group. In

addition, they state that their small sample size could have also affected these results.

Throughout all the early childhood interventions mentioned, a common success factor was
the implementation of a family education program coupled with the school-based
intervention. This can be seen in PPP, ABC, Project CARE, the Brookline Early Education
Project, and the Child-Parent Center and Expansion Program(1). These results are
supported by the literature(24)(25)(26). As the University of Wisconsin explains, this is
because of the role that parenting plays in shaping the quality of a child’s development,
which includes their cognitive skills and health. This can explain why the most successful
studies in this review were coupled with parenting education, to strengthen and support the
home environment. Programs with parent-educational services reported better physical and
emotional development of the children in intervention groups, as well as reduced youth

substance abuse and rates of child abuse and neglect(27)(28)(29).

Elementary level educational interventions also had some significant results. The 4R
program found statistically significant results among only two out of thirteen outcomes being
measured. These included lower levels of children’s hostile attributions and depression
compared to the control group after the one year follow up. The researchers stated that they
expect long term spillover effects for the depression outcome, particularly after more years of
exposure to the program. The idea of more exposure to the intervention causing more
lasting effects has also been a commonality among many of the studies in this review. In the
FAST versus FAME study, investigators reported the FAST group as having more social
skills and less aggressive behaviour compared to FAME. As discussed in the section about
early childhood education interventions above, this could be due to the fact that the FAST
program had a school and home-based component, compared to FAME'’s parent take-home

pamphlets.

Head Start also saw some mixed results throughout their elementary level interventions.

PATHS reported initial statistically significant improvements in children’s psychological
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wellbeing, however they weren’t sustained through their two year follow up. Additionally, they
found that moderate and high levels of implementation were associated with the largest
improvements in psychological well-being. The Chicago School Readiness Project did not

report any statistically significant differences among their intervention and control groups.

One particularly interesting result came from Muennig et al.’s Project STAR intervention in
2011. Although students randomized into smaller classrooms scored higher cognitive
measures than the control group, mortality rate was higher for the intervention group through
age 29 than the control. As explained by the researchers, there was also evidence of a
dose-response effect between the total exposure to the intervention as well as the number of
children in the class, which strengthens the evidence for a causal association. This is a very
important result and point because it challenges studies with opposing results (Lleras-Munet

2005), policies, and regulations centered around class size limits.

When class size was investigated in a secondary school setting in the Jakobsson study,
there was no significant differences in mental health problems and well-being according to
classroom size. One of the reasons speculated by the investigators is that larger classrooms
increase the likelihood of making friends, which could act as a protective factor against
mental health issues. Expanding on the subject of classroom environment, two of the
secondary education studies investigated the impact of low-income students being enrolled
in high performing schools. Both studies found statistically significant results of their
intervention groups having lower dropout rates and rates of engaging in risky behaviour. The
researchers speculate that this could be due to a number of reasons: that better cognitive
skills lead to better health through better knowledge of health and healthy decision making
through academia, that higher performing schools are more likely to have a smaller
population of “risky peers”, that higher academic achievement would motivate students for a
better future outlook, and that being in a school that required more work may leave less time
to engage in these risky behaviours(30). The last secondary school intervention investigating
school environment was a difference in difference design, examining the effect of policies
delaying tracking age on health inequalities according to level of education. They found that
reforms oriented toward comprehensive schooling improved health for those with secondary
and tertiary education, but not those with lower levels of education(31). Therefore, delaying
tracking age is negatively associated with the health outcomes of early school leavers.
Additionally, they found that the gap of health inequality between early school leavers and
higher educated groups is larger in countries with more comprehensive schooling systems
compared to countries with earlier tracking systems. They speculated that early school

leavers in countries with more comprehensive schooling systems may suffer more from
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deprivation (and health related consequences) as compared to early school leavers in
countries with highly tracked schooling systems, as they have spent more of their formative
years in school around higher performing students. This may be caused by an adverse effect
of trying to create an “equality of opportunity”, which in turn creates expectations that may
not be met, and cause feelings of disappointment and frustration for the lower performing

students who end up becoming early school leavers(31).

The last of the secondary school interventions were aimed at reducing disruptive behaviour
in at-risk African-American males through the use of Rational Emotive Education (REE), and
reengaging high school dropouts through the ChalleNGe Program. The REE intervention
group found mixed results. In regard to behavioural incidents, students in the intervention
saw a larger reduction in disruptive behaviour over the course of the treatment than the
control group. On self-reported measures, students in the intervention group reported an
increase in depression, anxiety, and anger, which contradicts the literature and prior
research done using cognitive-behavioural interventions(32). The researcher’s explanation
for the latter result is that the students probably gained skills that developed their self-
awareness and ability to identify emotions throughout the treatment, and maybe weren’t so
honest in their pre-treatment self-reporting(32). Again, this is a limitation and something to
be taken into consideration when using self-reported questionnaires to measure health

outcomes.

The final secondary education study was the ChallenNGe program, which like REE, found
mixed results. Although intervention group members initially saw positive health benefits and
decreased delinquencies and convictions at the first follow up at 9 months, these results
were not sustained at the three year follow up. In fact, by the three year follow up, more
intervention group members were categorized as overweight than the control group. Rates
of substance use was also similar across intervention and control groups, though a higher
percentage of intervention group members reported ever having tried illegal drugs besides
marijuana. Program investigators report that many of the individuals in this study claimed
that they struggled to maintain progress after they left ChalleNGe, which could explain why
the three year results were not positive. In the post-intervention interviews at the three year
follow up, many of the program members stated feeling an abrupt end to support upon the
completion of the program, and could have benefited from more consistent and sustained
mentoring. According to Deborah Caldwell et al., about 50% of mental health issues begin
by mid-adolescence (age 14-17), which could also help explain the insignificant and mixed
results coming from the secondary education group interventions, and why interventions

implemented earlier on in a child’s life could prevent these issues from developing (35).

XXVi



5. Strengths and Limitations

This systematic literature review on the health impacts of education quality interventions is
one of the first of its kind. Reviews like this can be used to better investigate and develop
and alter educational interventions, as well as influence educational policies. A limitation of
this study is how broad the topic was, incorporating all levels of education and health
outcomes. However, by keeping our main outcomes of interest broad, we were able to
include a wide range of outcomes and get a big picture idea of the kinds of impact education
can have on health, which | would argue ended up being a strength. Another limitation would
be the mixed results obtained, which require further study. Despite these limitations, the
methodological approach and extensive literature search enabled us to find the most

relevant studies for this review.

6. Conclusion

Education has become one of the most important socio-economic factors that effects health.
Having a better quality and longer education leads to higher job attainment, income, status,
and wealth, opportunity to live in safe neighborhoods, and access to healthcare, which
ultimately also leads to health. As explained by the OECD, unemployment rates are highest
among those with lower levels of education, and individuals with lower education risk shorter
life expectancy, engaging in risky behaviour, and poor health(33). Through years of study,
the relationship between education and health has been identified as causal, and as such

needed to be pursued for further understanding on exactly how that relationship functions(3).

As explained by Walsemann et al., educational attainment itself is not sufficient to truly
understand the role that education plays in health status(2). Therefore, the aim of this
systematic literature review was to better understand the current research on the health
impact of education quality interventions. Although the association between education and
health has been well studied and established for many years, there has been a large gap in
the knowledge surrounding the quality and characteristics that make up this education. This
is understandable, as schools have such varied characteristics- access to better resources,
funding, opportunities, qualified teachers, and student to teacher ratios. After a thorough
review, 25 papers were included in this study and analyzed for their patterns, interpretations,
and future implications. To be able to better understand the long-term effects of these
educational interventions, we followed a life-course approach, meaning our study included
interventions from early infancy to higher education. The results of this review were mixed
but give us a good idea of the current situation, and where the focus needs to be regarding

educational interventions in the future.
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We began by categorizing each study into one of the following three groups: early childhood
(n=11), primary (n=8), and secondary education (n=6). Just over half of the studies reported
statistically significant associations between education quality interventions and health
outcomes (n=13, 52%). Not only did early childhood education yield the most studies in this
review, but they also had the highest proportion of statistically significant results of all three
categories of education (n=7/11, 64%), compared to primary (n=3/8, 38%)), and secondary
(n=3/6, 50%). This was the first major finding from this review- that interventions conducted
earlier in a child’s life has the most significant impact on their health. Secondly, was that the
interventions with the most success not only had a school-based aspect but included a
family education portion. This allows students to continue their success from school to home,
making it more likely that these changes will sustain throughout the child’s life. There are
many more characteristics, such as teacher-student ratios, length of school days or terms,
school vs classroom-based interventions, and school resources (teacher wages, access to
new learning resources, activities, advanced classes, etc.) that could each have a
systematic review done on their respective topics. One future useful review discussed by
Walsemann and Gee (2013) would be on studies that use the cumulative advantage
approach, meaning the combination of the above mentioned characteristics. A study
conducted in 2008 by Walsemann, Gee, and Geronimous on this topic found that students
with more educational advantages had fewer health problems in their middle-age than those

with fewer educational advantages(34). Furthermore, that this health gap widened over time.

Studying the qualities that positively and negatively affect our classrooms are important for a
number of reasons, from the impact on each individual child, as well as the impact of our
communities, country, and world. Most famously said by Nelson Mandela, “Education is the
most powerful weapon which you can use to change the world.” Equal opportunity to a good
guality education is the root to equipping our communities with the knowledge and tools they
need to not only obtain high paying jobs, secure stable incomes, have health insurance, and
be able to choose and afford healthy lifestyle habits, but gain the ability to think and make
the best decisions for themselves and their families. This case is especially true for our lower
income, at-risk, and high-risk populations, who evidently benefitted the most from the
interventions throughout this review. As public health professionals, it is imperative that we
continue to study and understand the relationship between health and education quality, as
to best create and implement policies and standards to help our communities reach their full
potential. These studies provide us with the blueprints and enable us to incorporate
evidence-based practices into our classrooms, and make quality, equitable education,

possible for all students.
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Appendix 2 Detail of Search Strategy in MEDLINE Ovid

# Query Results
1 ((education* or school*) adj1 (infrastructure* or framework*)).tw. 584
2 ((educat® or school* or teach” or leam*) adj1 material*).tw. 8212
3 ((teach* or educat® or instructor* or lectur* or professor*) adj1 quality).tw. 1861
4 ((leam* or teach* or school* or educat® or class or classes or classroom or classrooms) adj1 (expenditure* or funding* or financ*)).tw 880
5 ({teacher* or educator” or instructor* or lecturer” or professor”) adj1 (wage® or benefit* or attract” or retention or incent” or salar)).tw. 101
6 ((leam* or teach® or school* or educat* or class or classes or classroom or classrooms) adj1 (condition® or circumst: * or envir or envi or climate* or setting* or 26074
culture® or resourc*)).tw.,
7 ((leam* or teach® or school* or educat® or class or classes or classroom or classrooms or student*) adj1 (equalit* or injustic® or inequalit® or disparit® or diversit* or ethnicit*)).tw. 3681
8 ((Leam* or teach* or school* or educat* or class or classes or classroom or classrooms) adj1 (object* or guid* or target*)).tw. 12854
9 ((Leam* or teach® or school* or educat* or class or classes or classroom or classrooms) adj! (admin® or supervisor* or govem* or facult*)).tw. 5591
10 {{chang® or improv* or adjust* or adapt® or strength® or wors*) adj2 cumiculum®).tw, 1936
1 ({track* or de-track* or detrack*) adj2 (school* or class or classes or classroom or classrooms or cummiculum® or student* or program* or intervention* or reform* or polic*)).tw. 1963
12 ((Leam" or teach” or school” or educat” or class or classes or classroom or classrooms) adj1 (pedagog” or method* or practic™ or approach® or deliver”)).tw. 39533
13 ((Leam* or teach® or school” or educat® or class or classroom or classrooms or course or instruction®) adj1 language®).tw 3237
14 ((class or classes or classroom or classrooms) adj1 (siz* or capacit* or proportion*)).tw. 3834
15 (Number* adj2 (student* or teacher*)).tw. 2587
16 ((Leam* orteach* or school* or educat® or class or classes or classroom or classrooms) adj1 {outcome* or result*)).tw. 11841
17 ({(educat* or cognit*) adj1 (outcome* or improve* or performance*)).tw. 38131
18 ((leam* or teach® or school® or educat® or class or classes or classroom or classrooms) adj1 (attainment or priorit* or goal* or dard or or dination)).tw. 13322
19 ((Leam* or teach” or school” or educat® or class or classes or or adj1 lion* or ))-twe 3436
20 ({teach* or educat® or instructor* or lectur* or professor*) adj1 (appraisal* or prais* or judg* or feedback® or report* or evaluation* or assessment®)).tw. 7179
((Pre ki or Preki or Pre-ki or Play-school* or Play school* or Playschool* or Kindergarten* or Pre-school* or Preschool® or Pre school® or day-
21 care* or daycare* or day care* or child-care® or child care* or childcare*® or early child* or eary-child* or foundation year or universit* or college* or apprenticeship* or academic* or 10295
distan* leam* or advanced diploma*) adj2 (intervention* or reform* or polic* or initiative* or program®)).tw.
((eary-education* or eary education® or elementary education* or secondary education® or tertiary education*® or higher education® or contin* education* or further education* or
22 company education® or middle-school* or middle school* or special education* or high school* or high-school* or adult education* or night-school* or night school* or part time 3920
education® or part-time education® or online education® or onli 1" or i 1") adj2 (intervention® or reform® or program® or polic™ or initiative™)).tw.
23 Education* quality.tw. 605
24 1or2or3ordor5or6or7 orBor9or100r11or12or13or14 or15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 181375
25 (Physical health or health outcome* or morbid*® or adult outcome® or youth outcome*).tw. 506731
26 ((improv* or chang* or increase” or decreas®) adj2 health).tw. 88375
27 Hospitali?ation*.tw. 170311
28 (Death® or dead™ or mortalit®).tw. 1541769
29 (mental adj1 (health orill or iiness* or disorder* or disease*)).tw. 208764
30 d ion* or ive* or d ).Aw. 455639
kil disabilit*.tw. 196463
32 25 or 26 or 27 or 28 or 29 or 30 or 31 2637982
33 Randomized controlled trial.pt. 524786
34 controlled clinical trial.pt. 94093
35 placebo.ab. 215964
36 randomly.ab. 352840
37 randomi#ed.ab. 612731
38 clinical trials as topic.sh. 195061
39 trial.ti. 235876
40 RCT.tw. 23559
41 (cluster* adj2 randomi*).tw. 13449
42 {{communit* adj2 intervention*) or (communit* adj2 randomi®)).tw. 8803
43 group* randomi*.tw. 3871
44 quasi*.tw. 69146
45 (natural® adj3 experiment®).tw. 7910
46 (non random® or non-randem* or nonrandom®).tw, 40857
47 Non-Randomized Controlled Trials as Topic/ 877
48 (before adj2 after).tw. 287831
49 Controlled Before-After Studies/ 596
50 (case” and control*).tw. 520796
51 case7control.tw. 166
52 case-referent.tw. 660
53 Case-Control Studies/ 297082
54 Interrupted Time Series Analysis/ 1163
55 time series or l ries).tw. 3601
56 i variable® or ir iable®).tw. 2793
57 (difference in difference* or difference-in-difference* or diff-in-diff*).tw. 3395
58 (regression discont® or RDD).tw. 1320
59 (panel analy® or panel data).tw. 3815
60 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54 or 55 or 56 or 57 or 58 or 59 2358570
61 24 and 32 and 60 5636
62 (doctor* or physician* or midwif* or patient* or medical school or therapist* or nurse* or nursing).tw. 7554746
63 61 not 62 2883
64 limit 63 to english language 2834
65 limit 64 to yr="2000 -Cument" 2682
66 exp animals/ not humans/ 4797816
&7 65 not 66 2647
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pendix 3 Detail of Search Strategy in ERIC

Guery

Results

S54 NOT 855

Limiters - Date Published: 20000101-; Language:
Endlish: Search modes

|AB (doctor® or physician” or micwif® or patient” or “medical school” or therapist” or nurse” or nursing) OR TI (doctor” or physician” or midwif” or patient® or “medical school” or therapist” or nurse” o
nursing)

Search modes - Boolean/Phrase

524 AND S32 AND S53

Search modes - Boolean/Phrase

533 0R 534 OR 535 0R 536 OR S37 OR 538 OR 539 OR 540 OR 541 OR 542 OR 543 OR S44 OR 545 OR 545 OR 547 OR 548 OR 549 OR 550 OR S51 OR 552

Search modes - Boolean/Phrase

|AB (*panel analy* or "panel data") OR TI ("pansl analy*" or *panel data")

Search modes - Boolean/Phrase

LAB (" discont™* or RDD) OR T {" discort™ or ROD)

Search modes - BooleanPhrase

|AB (“difference in difference"” or "difference-in-difference™ or “diff-in-diff*") OR T1 {“difference in difference™ or “difference-in-difference™ or "diff-in-diff™")

Search modes - Boolean/Phrase

|AB (instrumental varis o " able*) OR Ti {“instrumental variable* o ° able™)

Search modes - Boolean/Phrase

rupted time series” or "interrupled-time-series") OR T (“inlerrupled lime series® or “interruptad-time-series")

Search modes - Boolean/Phrase

|AB "case-referent” OR Tl "case-refarant”

Search modes - Boolean/Phrase.

|AB (“case-control” or * control”) OR T (*case-control” or "case confral”)

Search modes - Boolean/Phrase

|AB (*case® and control*") OR T {"case" and control™*}

Search modes - Boolean/Phrase:

 elelolele oo el b e e el e | |-

AB (before N1 after) OR TI (before N1 afler) Search modes - Beolean/Phrase 1927
AB trial* OR Tl trial* Search modes - Boolean/Phrase 15,147
|AB (“non randam ™ or "non-random ™ of "nenandsm ") OR T1 ("non random™ o "non-randem*” or "nonrandom ™) Search modes - Boolean/Phrase 784
|AB (natural® ) OR T (natural® i Search modes - Boolean/Phrase. 43
AB quasi® OR TI quasi® Search modes - Boolean/Phrase 754
|AB "group” randomi** OR TI "group” randomi* Search modes - Boolean/Phrase 138
AB N1 intervention®) or {communit” N1 randomi*}) OR N1 intervention”) or (communit” N1 randomi*)) Search modes - Boolean/Phrase: 631
|AB (cluster” N1 randomi®) OR T1 {cluster” N1 randomi®) Search modes - BooleanPhrase 511
ABRCTORTIRCT Search modes - 563
|AB randomi?ed OR TI randomiZed Search modes - WPhrase 8757
|AB placebo OR Tl placebo |Search modes - Ll 795
|AB "controlled clinical trial” OR T1 "conirolled clinical trial” Search modes - Boolean/Phrase 2%
S25 OR 526 OR 527 OR S28 OR S29 OR 530 OR S31 |Search modes - Beolean/Phrase. 95,506
531 _|AB disabilit* OR Tl disabilit™ Search modes - Boolean/Phrase 52834
530 _|AB ression” o dapressive” or depressed) OR T1 ression” o depressive or depressed) Search modes - Boolean/Phrase 12,966
529 |AB (mental N1 (health or ill of illness” or disorder” of disease)) OR Ti (mental N1 (heaith or ill or illness” or disorder” o disease”)) Search modes - Boolean/Phrase 18,149
S28 |AB (Death" or dead” or mortalit") OR T1{Death' or dead” or mortalit’) Search modes - Boolean/Phrase 1775
$27 | AB Hospitali?ation” OR T| Hospitali7ation” Search modes - Boolean/Phrase B59
§26 | AB ({improv” or chang’ or increase” or decreas”) N1 health) OR TI ((improv* or chang” or increase” or decreas”) N1 heaith) Search modes - Boolean/Phrase 3058
S25 |AB ("Physical health” or "health outcome*™ or morbid® or "adult cutcome™ or "youth cutcome™) OR T1 ("Physical health” or "health outcome™ or morbid® or "aduit outcome™ or "youth outcome™) Search modes - Boolean/Phrase: 4,108
524 |510R S20R S3OR 54 OR 550R S6OR 57 OR 58 OR 59 OR $10 OR 511 OR $120R $13 OR $14 OR S150R $16 OR 517 OR $180R 519 OR 520 OR 521 OR 522 OR 523 Search modes - Boolean/Phrase 508,076
S23 |AB "Education” quality” OR Tl "Education® quality” Search modes - Boolean/Phrase 2,862
|AB ((“earty-education™ or “early educalion™ or “elementary education™ or “secondary education™ or “tertiary education™ of “higher education™ or "contin® education™ or “further education™ or “compary
|aducation™ or *middie-school** or "middie schoal* of "special education™ or *high schodl** or *high-school ™ o "adult education™ ar *night-school™ or *right school* of “part time education™ o “part-
[time education™ or *online education™ or "cnline-education™ or *vocational education™) N1 (intervention* or reform?® or program” or polic™ or Initiative”)) OR T1{(("early-aducation™ or "early education™ or| ;
sz “elementary education™ or “secondary education™ or "tertiary education™ or "higher education™ or "contin® education™ or “further education™ or “compamy education™ or “middie-school™ or "middie Seerchmodes - Book a=e e
school™ or “special education™ or "high school™ or “high-school™ or “adult education™ or "night-schodl ™ or “night school** or “part ime education™ or "part-time education™ or “anline education™ or
*anline-education™ or “vocaticnal educalion™) N1 (intervention® o refarm® or program® or palic® or initiative*))
[AB ((*Pre kindergarten™ or Prekindergarten® or Pre-kindergarien* or Play-school* or *Play school* or Playschool® or Kindergarten” or Pre-school® or Preschodl® or “Pre school™ or day-care® or daycare
or "day care™” o "child-care™ or "child care™ or childcare® or “early child™ or early-child® or foundation year or universit® or college® or apprenticeship® or academic® or "distan® learn™ or "advanced
821 |diploma*™) N1 (intervention® or reform* or polic* or initiative* or program*)) OR TI (("Pre kindergarten* or Prekindergarten® or Pre-kindergarten® or Play-school* or "Play school™ or Playschool® or | Search modes - Bodlean'Phrase 37,048
Kindergarten® or Pre-school® o Preschool® or "Pre schodl™ or day-care® or daycare’ or "day care™ or "child-care™ or "child care™ or childcare® or "early child™ or early-child® or foundation year or
universit* or college® or i or academic® or *distan’ laarn™ or "advanced dioloma*™) N1 (i jion® o reform or golic* o inifiafive* or orogram*))
A ({teach” or educal” or instructor or lectur® or professor*) N1 {appraisal” or prais® cor judg” or feedback” or report” or evaluation” or assessment')) OR T ({teach” o educat® or instructor* or lectur” or - 217
520 | cofessort) N1 (appraisai® or prais* or judg" or feedback’ or report or evaluation” or assessment’)) Search modes - BodleanPhrase 48
AR ({Learn* or teach® or schodl” or educat® o class or classes or classroom or classrooms) N1 (evaluation® or assessment*)) OR Ti ((Learn® or teach” or schoal or educal” or class or classes or
$19 | assroom o 1 (evalustion” o 2 Search modes - Boclean/Phrase 39.780
[AB ({learn® or teach” or school® or educal” or class or classes or classroom or classrooms) N1 (aitainment or priorit® or goal” or standard or standards or coordinaticn)) OR T1 ({learn” or tsach® or school”|
518 | or educat” or class or classes or classroom or N1 pricrit” or goal” or standard or standards o coordination)) [Search modes - EosloanPhrase X357
S17_|AB {(educat® or cognit') N1 {outcome" ar imprave® or )} OR Ti {{educal" or cogrit*) N1 {outcome” or improve” or performance”)) |Search modss - Boolean/Phrase 18,528
s16 ﬁB(iLBE’ﬂ'D'\wbII’u’DC.PH.‘I'HBduGErWGIBSEHGIWUGWWWU\&SFWHS]N‘\{D\.hcma‘wrwllf))DRTl((LWn'uufUm'ﬂmwdwiwclﬁsﬁuclmw Search modes - Bodl ase 43734
classrooms) N1 (outoome® or result')) eaniPir
515 _|AB (Number N1 (student” or teacher*)) OR TI (Number* N1 (student” or teacher”)) | Search modes - Boolean/Phrase 10,158
§14 |AB ((class or classes or classroom or classrooms) N1 (siz* o capacit® or proportion®)) OR T ((class or classes or classroom or classreoms) N1 (siz* or capacit® or proportion®)) Search modes - Boclean/Phrase 4503
A8 ((Learn* or teach or school* or educal® or class or classroom or classrooms or course or instruction”) N1 language*) OR TI ({Learn® or teach” or school® or educal” or class or classroom or
813 o or instruction) N1 | ) | Search modes - Boolean/Phrase 58,898
A ({Learn” or teach” or schodl” or educat® or class or classes or classroom or classrooms) N1 (pedagog” or mathod” or practic” or approach” or deliver®)) OR: T1{{Learn” or teach ar school” or educat® -
512 |+ ciass or classes or classroom or classrooms) N1 (pedagog” or method” or practic” cr appraach” or deliver)) |Search modes - BodleanPhrase 121,758
AB ((Track” or de-rack” or detrack”) N1 (school® or class or classes or classroom or classraoms or curriculum or siudent” or program”® or infervention” or reform* or palic™)) OR T1 ((Track” or de-irack®
ST |or getrack®) N1 (sehoot® or ciass or classes or classroom or classrooms or curriculum or shudent” or program® of intervention or reform® or palie”}) [Search modes - Bosloontiwase 815
$10 [AB ((chang" or improv* or adjust® or adapt® or strength® or wors®) N1 curriculum®) OR TI ({chang" or improv* or adjust” or adapt® or strength® or wors*) N1 curriculum*) Search modes - Boolean/Phrase 5142
s0 |AB ((Learn* or teach” or schodl® or educal” or class or classes or classroom of classrooms) N1 (admin® or supervisor® of govern® of facult*)) OR TI ((Learn® or teach® or school® or educat® or class or = modes - Boclean/Phrase 55,189
classes of classroom of N1 {admin® or suoervisor* or aovern® or facult))
|AB ((Learn* or teach” or school® or educat or class or classes or classroom or classrooms) N1 (cbject or guid® or target*)) OR T1((Learn* or teach® or schodl® or educat® or class or classes or
S8 classroom or classrooms) N1 (object” or guid® or target*)) modes - Bod ase 42508
A8 ((learn® or teach" or school® or educal” or class or classes or classroom or classrooms or student”) N1 (equalit® or injustic® o inequalit” or disperit” or diversit® or ethnicit’)) OR T1 ((learn” o leach” or
ST |schoot® or educal® or class or classes or classroom or classrooms or shudent®) N1 {aqualit® o injustic® or inequalt® or disparit® or diversil® or ethricit™)) Search modes - BocleanPhrase 1082
A& ((learn® or teach* or school® or educat” or class or classes or classroom or 1 {condition* or ci or or climate® or setfing® or cutwre* or
S6 |resourc’)) OR TI ((learn" or teach" or school* or educat® or class or classes or classroom or N1 (condition* or o o climate* or setfing® or Search modes - Boclean/Phrase 106432
cullure® or resourct))
[AB ({teacher* or educator* or instructor® or lecturer* or professor®) N1 (wage* or banefit® o atiract” or retention or incent* or salar*)) OR: Ti ({teacher® or educator® or instructor® or lecturer® or professor®)
S5 |N1 (wage® or benlit* or atiract® ot retention or Incent* or salar')) [Search modes - BocleanPhrase 5856
4 |7 flear”orfoactor schoot o eckcat”or classor lassesor laseroom o classrcom) N1 (emperndire” o funding”orfnanc”)) OR T (loon” o leach o schooi”or el or class o classeo | e 13724
classroom or 1 or funding® or financ))
S3_|AB ((teach” or educat” or instructor* or lectur® or professor*) N1 quality) or T1{{teach* or educat” or instructor® or lectur* or professor®) N1 quality) Search modes - 19476
|__S2 |AB ((educal” or school” o teach" or learn”) N1 material™) or T1 ({educat” or school” or teach” or learn”) N1 material®) | Search modes - vl 18482 |
s1 |as OR school*) N1 OR framework®)) OR T OR schod*) N1 OR framework®)) |Search modes - Boolean/Phrase 2,857
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Appendix 4 Detail of Search Strategy in PsychINFO

#

@ s W

-~

21

22

23
24
25
26
27
28
29
30

31
32
33
34
35
36
37
38
39
40
a1
42
43
44
45
46
a7
48
49

51

288

55

57

59
60
61
62
63

Query

((education* or school*) adj1 (infrastructure* or framework*)).tw.

((educat* or school* or teach* or learn*) adj1 material*).tw.

((teach™ or educat® or instructor® or lectur® or professor*) adj1 quality).tw

({learn* or teach* or school* or educat* or class or classes or classroom or classrooms) adi1 (expenditure* or funding* or financ*)).tw
((teacher* or educator® or instructor* or lecturer* or professor®) adj1 (wage* or benefit* or attract* or retention or incent* or salar*)).tw.

((learn* or teach* or school* or educat* or class or classes or classroom or classrooms) adj1 (condition* or circumstance*® or environment or
environments or climate® or setting® or culture® or resourc”)).tw.

((learn* or teach* or school* or educat* or class or classes or classroom or classrooms or student*) adj1 (equalit* or injustic* or inequalit* or
disparit* or diversit* or ethnicit*)).tw.

((Learn* or teach* or school* or educat* or class or classes or classroom or classrooms) adj1 (object* or guid* or target*)).tw.

((Learn* or teach* or school* or educat* or class or classes or classrcom or classrooms) adj1 (admin* or supervisor* or govern* or facult*)).tw.
((chang* or improv* or adjust* or adapt® or strength* or wors*) adj2 curriculum®*).tw.

({track* or de-track* or detrack*) adj2 (school* or class or classes or classroom or classrooms or curriculum* or student* or program* or
intervention* or reform* or polic*)).tw.

((Learn*® or teach® or school* or educat* or class or classes or classroom or classrooms) adj1 (pedagog® or method* or practic* or approach® or
deliver*)).tw.

((Learn* or teach® or school* or educat* or class or classroom or classrooms or course or instruction*) adj1 language*).tw.

((class or classes or classroom or classrooms) adj1 (siz* or capacit* or proportion®)).tw.

(Number* adj2 (student* or teacher*)).tw.

({Learn™ or teach™ or school* or educat® or class or classes or classroom or classrooms) adj1 (outcome® or result*)).tw.

((educat* or cognit*) adj1 (outcome* or improve* or performance®)).tw.

({(learn* or teach* or school* or educat* or class or classes or classroom or classrooms) adj1 (attainment or priorit* or goal* or standard or
standards or coordination)).tw.

((Learn* or teach* or school* or educat* or class or classes or classroom or classrooms) adj1 (evaluation® or assessment*)).tw.

((teach® or educat® or instructor* or lectur* or professor*) adj1 (appraisal* or prais* or judg* or feedback* or report* or evaluation* or
assessment”)).tw.

((Pre kindergarten* or Prekindergarten* or Pre-kindergarten* or Play-school* or Play school* or Playschool* or Kindergarten* or Pre-school* or
Preschool* or Pre school* or day-care* or daycare* or day care* or child-care* or child care* or childcare* or early child* or early-child* or
foundation year or universit* or college” or apprenticeship® or academic* or distan® learn* or advanced diploma®) adj2 (intervention® or reform* or
polic* or initiative* or program*)).tw.

({early-education* or early education* or elementary education* or secondary education* or tertiary education* or higher education* or contin*
education® or further education* or company education* or middle-school* or middle school* or special education* or high school* or high-school*
or adult education® or night-school* or night school* or part time education® or part-time education® or online education® or online-education® or
vocational education*) adj2 (intervention* or reform* or program* or polic* or initiative*)).tw.

Education* quality.tw.

1or2or3ord4or5or6or7or8or9or10or11or12or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23

(Physical health or health outcome® or morbid* or adult outcome® or youth outcome®).tw.

({improv* or chang® or increase” or decreas”) adj2 health).tw.

Hospitali?ation*.tw.

(Death* or dead® or mortalit*).tw.

(mental adj1 (health or ill or iliness* or disorder* or disease*)).tw.

(depression® or depressive® or depressed).tw.

disabilit*.tw.

25 or 26 or 27 or 28 or 29 or 30 or 31

(clinical trials or randomized controlled trials or randomized clinical trials or placebo or random sampling).sh,id.
trial*.ti,ab.

(placebo* or random*).ti,ab.

(cluster* adj2 randomi*).tw.

((communit* adj2 intervention®) or (communit* adj2 randomi*)).tw

group” randomi®.tw.

RCT.tw.

quasi®.tw.

(natural* adj3 experiment*).tw.

(non random* or non-random* or nonrandom*).tw.

cohort*.tw.

exp Randomized Controlled Trials/ or exp Randomized Clinical Trials/

(before adj2 after).tw.

(case* and control*).tw.

case?control.tw.

case-referent.tw.

(interrupted time series or interrupted-time-series).tw.

(instrumental variable* or instrumental-variable*).tw.

(difference in difference* or difference-in-difference* or diff-in-diff*).tw.

(regression discont* or RDD).tw.

(panel analy* or panel data).tw.

Experiment Controls/

Cohort Analysis/ or Cluster Analysis/ or Followup Studies/ or Retrospective Studies/ or Longitudinal Studies/ or Prospective Studies/ or Between
Groups Design/

33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54 or 55
24 and 32 and 56

limit 57 to english language

(doctor® or physician* or midwif* or patient* or medical school or therapist® or nurse* or nursing).tw.
58 not 59

limit 60 to yr="2000 -Current"

(animal not human).po.

61 not 62

XXX

Result
637
5707
3979

1559
1325

68811

4767

11972
15223
1769

1656

51879

21853
1764
4313

21858

29024

15859
9427
16780

19738

8102

908
261353
77961
28967
29396
133435
278170
316278

125721
820376
21293
188569
231319
3175
5343
972
5243
19241
2837
5021
81977
879
45884
63237
42
20
856
1317
1234
638
3923
927

35582

562623
5343
5046

906511
3514
3152

366989
3121



Appendix 5 Detail of Search Strategy in HMIC
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12
13

15
16

18
19
20

2

grd

22

23
24

25
26
2
28
2
30
3
32
33
3

~

©

jurd

=

Query

((education* or school*) adj1 (infrastructure* or framework*)).tw.

((educat* or school* or teach* or leam*) adj1 material*).tw.

((teach* or educat* or instructor* or lectur* or professor*) adj1 quality).tw.

((leam* or teach* or school* or educat* or class or classes or classroom or classrooms) adj1 (expenditure* or funding* or financ*)).tw.

((teacher* or educator* or instructor* or lecturer* or professor*) adj1 (wage* or benefit* or attract* or retention or incent* or salar*)).tw.

((leam* or teach* or school* or educat* or class or classes or classroom or classrooms) adj1 (condition* or circumstance* or environment or environments
or climate* or setting* or culture* or resourc*)).tw.

((leam* or teach* or school* or educat* or class or classes or classroom or classrooms or student*) adj1 (equalit* or injustic* or inequalit* or disparit* or
diversit* or ethnicit*)).tw.

((Leam* or teach* or school* or educat* or class or classes or classroom or classrooms) adj1 (object* or guid* or target*)).tw.

((Leam* or teach* or school* or educat* or class or classes or classroom or classrooms) adj1 (admin* or supervisor* or govem* or facult*)).tw.

((chang* or improv* or adjust* or adapt* or strength* or wors*) adj2 curriculum®).tw.

((track* or de-track” or detrack*) adj2 (school* or class or cl: or cl om or cl or curmiculum* or student* or program* or intervention* or
reform* or polic*)).tw.

((Leam* or teach* or school* or educat* or class or classes or classroom or classrooms) adj1 (pedagog* or method* or practic* or approach* or
deliver*)).tw.

((Leam* or teach* or school* or educat* or class or classroom or classrooms or course or instruction*) adj1 language*).tw.

((class or classes or classroom or classrooms) adj1 (siz* or capacit* or proportion*)).tw.

(Number* adj2 (student* or teacher*)).tw.

((Leam* or teach* or school* or educat* or class or classes or classroom or classrooms) adj1 (outcome* or result*)).tw.

((educat* or cognit*) adj1 (outcome* or improve* or performance®)).tw.

((leam* or teach* or school* or educat* or class or cl orcl orcl ) adj1 (attainment or priorit* or goal* or standard or standards or
coordination)).tw.

((Leam* or teach* or school* or educat* or class or classes or classroom or classrooms) adj1 (evaluation* or assessment*)).tw.

((teach* or educat* or instructor* or lectur* or professor*) adj1 (appraisal* or prais* or judg* or feedback* or report* or evaluation* or assessment*)).tw.

((Pre kindergarten* or Prekindergarten* or Pre-kindergarten* or Play-school* or Play school* or Playschool* or Kindergarten* or Pre-school* or Preschool*
or Pre school* or day-care* or daycare* or day care* or child-care* or child care* or childcare* or early child* or early-child* or foundation year or universit*
or college* or app iceship* or demic* or distan* leam* or advanced diploma*) adj2 (intervention* or reform* or polic* or initiative* or program*)).tw.

((early-education* or early education* or elementary education* or secondary education* or tertiary education* or higher education* or contin* education*
or further education* or company education* or middle-school* or middle school* or special education* or high school* or high-school* or adult education*
or night-school* or night school* or part time education* or part-time education* or online education* or online-education* or vocational education*) adj2
(intervention* or reform* or program* or polic* or initiative*)).tw.

Education* quality.tw.

1or2or3or4or50or6or7or8or9or10ori11or12or13or14 or150r16 or17 or 18 or 19 or 20 or 21 or 22 or 23

(Physical health or health outcome* or morbid* or adult outcome* or youth outcome*).tw.
((improv* or chang* or increase” or decreas”) adj2 health).tw.

Hospitali?ation*.tw.

(Death* or dead* or mortalit*).tw.

(mental adj1 (health or ill or ilness* or disorder* or disease”)).tw.

(depression* or depressive* or depressed).tw.

disabilit*.tw.

25 or 26 or 27 or 28 or 29 or 30 or 31

24 and 32

limit 33 to yr="2000 -Current"

Results
49
334
74
85
2

1007

211

268
182
53

35

122

32
5220

8076
7522
1845
17230
20804
5111
8730
57804
881
20



Appendix 6 Detail of Search Strategy in Global Health
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22

23
24
25
26

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

Query

((education* or school*) adj1 (infrastructure® or framework*)).tw.

((educat® or school” or teach” or leam*) adj1 material®).tw.

({teach* or educat” or instructor® or lectur® or professor*) adj1 quality).tw.

((leam” or teach* or school” or educat* or class or classes or classroom or classrooms) adj1 (expenditure® or funding” or financ™)).tw.

({teacher* or educator® or instructor* or lecturer® or professor*) adj1 (wage* or benefit* or attract* or retention or incent® or salar*)).tw.

(leam* or teach* or school* or educat” or class or classes or classroom or classrooms) adj1 (condition* or circumstance* or environment or environments or climate* or
setting” or culture* or resourc*)).tw.

((leam* or teach* or school* or educat” or class or classes or classroom or classrooms or student*) adj1 (equalit® or injustic* or inequalit® or disparit* or diversit* or
ethnicit*)).tw.

((Leam* or teach* or school* or educat* or class or classes or classroom or classrooms) adji (object® or guid* or target*)).tw.

({Leam* or teach* or school* or educat*® or class or classes or classroom or classrooms) adji (admin* or supervisor* or govem* or facult*)).tw.

((chang* or improv* or adjust* or adapt* or strength* or wors*) adj2 cumiculum*).tw.

((track* or de-track* or detrack*) adj2 (school* or class or classes or classroom or classrooms or cumiculum® or student* or program* or intervention* or reform* or polic*)).tw.

((Leam* or teach* or school* or educat"® or class or classes or classroom or classrooms) adj1 (pedagog* or method* or practic* or approach*® or deliver*)).tw.
{(Leam* or teach* or school* or educat* or class or classroom or classrooms or course or instruction*) adj1 language*).tw.

((class or classes or classroom or classrooms) adj1 (siz* or capacit* or proportion*)).tw.

(Number* adj2 (student* or teacher*)).tw.

({Leam* or teach* or school* or educal® or class or classes or classroom or classrooms) adj1 (outcome* or result*)).tw.

((educat” or cognit”) adj1 (outcome” or improve® or performance”)).tw.

(leam* or teach* or school” or educat” or class or classes or classroom or classrooms) adj1 (attainment or priorit® or goal” or standard or standards or coordination)).tw.

{(Leam* or teach* or school* or educat* or class or classes or classroom or classrooms) adj1 (evaluation® or assessment*)).tw.

((teach* or educat” or instructor” or lectur” or professor*) adj1 (appraisal® or prais® or judg” or feedback” or report™ or evaluation* or assessment”)).tw.

((Pre kindergarten*” or Prekindergarten® or Pre-kindergarten” or Play-school® or Play school® or Playschool® or Kindergarten® or Pre-school® or Preschoal” or Pre school” or
day-care* or daycare* or day care* or child-care® or child care* or childcare* or early child* or early-child* or foundation year or universit* or college* or apprenticeship* or
academic* or distan* leam* or advanced diploma*) adj2 (intervention* or reform* or polic* or initiative* or program®*)).tw.

{(early-education* or early education* or elementary education* or secondary education* or tertiary education* or higher education* or contin* education® or further
education” or company education® or middle-school” or middle school® or special education” or high schoal” or high-school” or adult education® or night-school* or night
school* or part time education® or part-time ed * or online ed ion* or online-ed ion* or ional education®) adj2 (intervention* or reform* or program* or
polic* or initiative®)).tw.

Education* quality.tw.

1or2or3ordorS5or6or7orBor9ori10ori1lori2ori13or14or15or 16 or 17 or 18 or 19 or 20 or 21 or22

(Physical health or health outcome® or morbid* or adult cutcome* or youth outcome*).tw.

{(improv* or chang* or increase” or decreas™) adj2 health).tw.

Hospitali?ation*.tw.

(Death* or dead* or mortalit*).tw.

(mental adj1 (health or ill or ilness* or disorder* or disease*)).tw.
dep ion* or d ive* or dep d).tw.
disabilit*.tw.
25 or 26 or 27 or 28 or 29 or 30 or 31

controlled clinical trial.tw.

placebo.ab.

randomly.ab,

randomi#ed.ab.

trial.ti.

RCT.tw.

(cluster* adj2 randomi®).tw.

((communit* adj2 intervention®) or (communit* adj2 randomi®)).tw.

group* randomi*.tw.

quasi®.tw.

(natural* adj3 experiment®).tw.

(non random® or non-random* or nonrandom®).tw.

(before adj2 after).tw.

(case* and control*).tw.

case?control.tw.

case-referent.tw.

(interrupted time series or interrupted-time-series).tw.

(instrumental variable* or instrumental-variable*).tw.

(difference in difference* or difference-in-difference* or diff-in-diff*).tw.

(regression discont® or RDD).tw.

(panel analy* or panel data).tw.

randomized controlled trials/

case-control studies/

experimental design/

"controls (experimental)'/

retrospective studies/

longitudinal studies/

cluster analysis/

33 o0r340r350r36 0r37 or38 or390r40or41 or42 ord43 ord4 or45 or46 or47 or48 or49 or 50 or 51 or 52 or 53 or 54 or 55 or 56 or 57 or 56 or 59 or 60

24 and 32 and 61

(doctor* or physician*® or midwif* or patient* or medical school or therapist* or nurse* or nursing).tw.

62 not 63

limit 64 to english language

limit 65 to yr="2000 -Curent”

XXXV

1557

1676
1254
242

331

7419
155
452
598

3280

9329

4158

429
900

2423

772

95
37642
104439
31290

34459
287314
63044
48559
23379
464779
3189
37059
93240
95763
36173
3448
5000
4452
769
7861
1847
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22
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25
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28
20
30
3t
32
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48
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Query

((education* or school*) adj1 (infrastructure* or framework®*)).tw.

((educat® or school” or teach® or leam*) adj1 material®).tw.

((teach” or educat® orinstructor* or lectur® or professor®) adj1 quality).tw.

((leam* or teach” or schoal” or educat” or class or classes or or cl ) adj1 (expenditure” or funding” or financ”)).tw.

((teacher" or educator® or instructor* or lecturer” or professor®) adj1 (wage"® or benefit™ or attract” or retention or incent™ or salar®)).tw.

((leam” or teach” or schoal” or educat” or class or classes or classroom or classrooms) adj1 (condition™ or circumstance” or environment or environments or climate™ or setting”
or culture* or resourc*)).tw.

((leam*® or teach® or school® or educat® or class or classes or classroom or classrooms or student*) adj1 (equalit® or injustic* or inequalit* or disparit* or diversit* or ethnicit*)).tw.

((Leam* or teach* or school* or educat* or class or classes or classroom or classrooms) adj1 (object’ or guid® or target*)).tw.
((Leam* or teach* or school® or educat* or class or classes or classroom or classrooms) adj1 (admin* or supervisor* or govem* or facult*)).tw.
((chang* or improv* or adjust® or adapt* or strength* or wors*) adj2 cumiculum®).tw.

((track* or de-track® or detrack*) adj2 (school® or class or classes or classroom or classrooms or cumiculum® or student® or proegram® or intervention® or reform® or pelic®)).tw.

((Leam* or teach* or school* or educat* or class or classes or classroom or classrooms) adj1 (pedagog* or method* or practic* or approach* or deliver*)).tw.
((Leam* or teach* or school* or educat* or class or classroom or classrooms or course or instruction*) adjt language*).tw.
((class or classes or classroom or classrooms) adj1 (siz* or capacit* or proportion*)).tw.

(Number* adj2 (student* or teacher*)).tw.

((Leam* or teach” or school® or educat® or class or classes or classroom or classrooms) adj1 (outcome” or result*)).tw.
((educat* or cognit*) adj1 (outcome* or improve* or performance*)).tw.

((leam* or teach* or school* or educat* or class or classes or classroom or classrooms) adj1 (attainment or priorit* or goal* or
((Leam* or teach* or school* or educat* or class or classes or or ck adj1 ( ion* or assessment®)).tw.

((teach" or educat” or instructor” or lectur” or professor®) adj1 (appraisal” or prais” or judg" or feedback™ or report” or evaluation™ or assessment”)).tw.

dard or dards or rdination)).tw.

((Pre kindergarten® or Prekindergarten* or Pre-kindergarten* or Play-school* or Play school* or Playschool* or Kindergarten*® or Pre-school* or Preschool* or Pre school® or day-

care” or daycare® or day care® or child-care® or child care*® or childcare® or early child® or early-child® or foundation year or universit® or college® or apprenticeship® or academic®
ordistan® leam® or advanced diploma*) adj2 (intervention® or reform* or polic* or initiative® or program®)).tw.

((eary-education® or early education® or education* or y * or tertiary education® or higher e il ar contin® i or further e 1’
or company education® or middle-school® or middle school* or special education® or high schoal* or high-school* or adult education® or night-school* omight school® or part
time education® or part-time education* or online education® or online-education® or vocational education*) adj2 (intervention* or reform* or program® or polic* or initiative*)).tw.

Education* quality tw.

1or2or3ordor5or6or7orBor8or10or11or12or13 or14 or15or16 or 17 or 18 or 19 or 20 or 21 or 22 or 23
(Physical health or health outcome® or morbid* or adult cutcome® or youth outcome®).tw.

((improv® or chang® or increase® or decreas®) adj2 health).tw.

Hospitalization®.tw.

(Death” or dead® or mortalit*).tw.
(mental adj1 (health orill or illness” or disorder” or disease®)).tw.
jion* or ive* or dep d).tw.

disabilit*.tw.

25 or 26 or 27 or 28 or 29 or 30 or 31

controlled clinical trial.tw.

placebo.ab.

randomily.ab.

randomi#ed.ab.

trial ti.

RCT.tw.

(cluster* adj2 randomi*).tw.

((communit* adj2 intervention*) or (communit* adj2 randomi*)).tw.
group* randomi®.tw.

quasi®.tw.

(natural® adj3 experiment”).tw.

(non random® or non-random* or nonrandom®).tw.

(before adj2 after).tw.

(case* and control*).tw.

case?control tw.

case-referent.tw.

(interrupted time series or interrupted-time-series).tw.
(instrumental variable* or instrumental-variable*).tw.

(difference in difference® or difference-in-difference* or diff-in-diff*).tw.
(regression discont* or RDD).tw.

(panel analy” or panel data).tw.

33 or34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53
24 and 32 and 54

limit 55 to yr="2000 -Cument”

XXXV

Results
39
251
136
323
13

2092

298

385
468
77

a1

2097
110
139
153
825
1017
1361
217
368

1102

239

18
10202
4892
3790
778

8053
28556

9829
20415
64272

113
1282
2454

189
175
457
13
751
38
152
1075
2054

22
25
20
10
138
8068
7
71
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