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Abstract

Motivation: The transition from adolescence to adulthood encom-
passes key social changes. NEET status (Not in Education, Employment
or Training) during this period disrupts this transition and alters an
adolescent's life course. This is of particular concern in South Africa, a
middle-income country with one of the world's highest rates of youth
unemployment.

Purpose: The pathway to becoming NEET emerges over time by accu-
mulating risks in early life and adolescence. Early-life adversities can
increase the probability of events associated with becoming NEET.
We aim to identify early-life and adolescent predictors of events asso-
ciated with becoming NEET, as well as predictors of NEET status itself.
Methods and approach: We analyse four rounds of longitudinal data
from a sample of 1,174 adolescents growing up in peri-urban KwaZulu-
Natal, South Africa. Using a socioecological life-course model, we
create two overlapping analytic cohorts and two NEET vulnerability
indices to evaluate whether risks for vulnerability in schooling (early
outcomes) are similar to those affecting post-schooling education and
labour-market outcomes (later outcomes). We use a linear probability
model to analyse the relationship between the vulnerability indices
and the range of risk factors in the socioecological life-course model.
Findings: A strong predictor of both NEET vulnerability indices in-
cludes reporting feeling hopeless about the future. Other significant
predictors include behavioural factors (getting pregnant or impreg-
nating someone during adolescence, and drinking alcohol before age
16), family structure (residing with one's biological mother in early
adolescence was protective) and demographics (age).

Policy implications: By deepening our understanding of how individ-
ual and contextual characteristics shape the transition into productive
adulthood through a life-course approach, we can identify possible
early intervention points lost once young people become NEET.
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1 | INTRODUCTION

The transition from adolescence to adulthood is a pivotal phase in the life course, characterized by signif-
icant social changes, key among which is graduating from secondary school to tertiary education or stable
employment. Reaching these education and labour-market milestones in late adolescence or early adulthood
suggests a capacity to obtain “economic stability and self-sufficiency” (Danziger & Ratner, 2010), indicative
of a successful social transition to later life productivity. Adolescents and youth (AYA) who do not meet these
targets—those who have dropped out of school, who have completed school and have not enrolled in tertiary
education, and those who are not in training or employment—are referred to as being not in education, em-
ployment, or training (NEET). Becoming NEET can negatively affect employment, financial, and well-being
trajectories over the life course (Rahmani & Groot, 2023; Vaccaro et al., 2023). In South Africa, socioeconomic
barriers prevent many young people from achieving these social markers, trapping them in a prolonged tran-
sition between childhood dependency and economically stable and productive adulthood (Honwana, 2014).

Becoming NEET does not occur without warning, nor is there a single pathway to NEET. While dramatic
events in adolescence can elevate the risk of NEEThood, it is more typically the endpoint of an accumu-
lation of complex interrelated risks from early life through early adolescence and into adulthood (Veldman
et al., 2024). The process of reaching NEET in early-life stages differs in type and severity from reaching
NEET in later stages, with various, sometimes overlapping, risk factors and consequences between stages
(Gariépy et al., 2022). NEET status is often only considered from a single time-point or by how long an indi-
vidual is NEET (persistent vs. temporary), and evidence on early-life determinants of NEET is limited (Veldman
et al., 2024). In South Africa, children and youth face multiple concurrent and ongoing risks that compromise
their development potential and could set them on the pathway to NEET. High unemployment rates have fu-
elled pessimism about the labour market, discouraging active job search. Combined with high labour-market
churn due to precarious employment, this has created a persistent cycle of vulnerability for many youths in
South Africa (Mlatsheni & Ranchhod, 2017). Within this context, NEET is a useful concept for understanding
broader vulnerability while acknowledging the need to explore different patterns and pathways to ending up
NEET (Veldman et al., 2024).

Most research on NEET, globally and in South Africa, has been cross-sectional; it is rare to have studies
that can comprehensively identify potential risks and enablers during adolescence, and rarer still for studies
to adopt a life-course approach including both childhood and adolescence (Rahmani & Groot, 2023). Exploring
early determinants can help identify root causes, enabling proactive interventions that may prevent youth
from ending up NEET. In contrast, exploring later-life determinants focuses on supporting those who may
already be NEET in changing their trajectories. By understanding how individual and contextual characteris-
tics shape the transition from adolescence to productive adulthood through a life-course approach, we can
identify possible early intervention points lost once young people become NEET.

We use a longitudinal data set from the Asenze Study of over 1,000 adolescents growing up in peri-urban
KwaZulu-Natal South Africa to identify potential risk factors as they emerge across childhood and early ado-
lescence, factors which may contribute to becoming NEET in later adolescence. The Asenze Study, described
in the methods section, is well-placed to answer such critical but less-understood aspects of NEET within a
context of high levels of NEET and socioeconomic barriers. This knowledge has the potential to inform policy

responses to prevent NEET, in particular intervention timing.
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The age range within the most recent round of Asenze data allows us to analyse vulnerability-to-NEET at
two stages: early on the pathway to NEET (exclusion from the school system) versus later NEET (exclusion
from the labour market), through the construction of two overlapping groups of young people assessed with
two vulnerabilites to NEET indices. Vulnerability to early risk of NEET is measured for youth who have not
completed education (still in school/education or dropped out). Vulnerability to later NEET is measured for
youth who are no longer in the education system (completed school and not completed school). This approach
seeks to map the pathways to NEET and how these develop over time. It is one of the novel contributions of
the Asenze Study design. In so doing, we address a critique of NEET research, which challenges the portrayal
of NEET individuals as a homogeneous group (De Lannoy & Mudiriza, 2019).

South Africa is a powerful case study of NEET due to its high prevalence rates, exceeding the rates of
youth NEET in sub-Saharan Africa in 2023 at 21.9% (ILO, 2024). In 2023, 33% of the total youth population
aged between 15 and 24 were NEET (Mudiriza & De Lannoy, 2023), and evidence indicates that being NEET
in South Africa has significant adverse consequences across the life course. During the COVID-19 pandemic,
South African youth experienced an 18.9% increase in the probability of being NEET compared to the pre-
pandemic period, with the overall national youth NEET rate increasing by nearly 3 percentage points since
2019 (Mudiriza & De Lannoy, 2023).

The South African school system compares poorly to other middle- and low-income countries, with below-
average teacher content knowledge, high levels of secondary school dropout, insurmountable learning defi-
cits, inefficient government spending, and persistent inequalities in educational opportunities (Spaull, 2013).
While South Africa has good school enrolment and attendance levels, this can mask dropout rates of older
children before completing secondary school (Hall, 2024). Multiple barriers affect school progress, emerging
at various proximities to the child or young person and at various stages in their development.

Such barriers include stunting in childhood (Amusa et al., 2022), food insecurity in adolescence (Belachew
et al., 2011; Heflin et al., 2022), and socioeconomic disadvantage across childhood and adolescence (Branson
et al., 2019). We emphasize that the accumulation of risks, many of which originate in early life, shapes the
pathway to NEET.

There is a strong relationship between educational attainment and labour-market outcomes, as low-quality
and incomplete education is a so-called “supply side” driver of youth unemployment (Hall, 2024). Adolescents
with incomplete secondary education and limited skills and work-related capabilities experience inferior out-
comes in both the labour market and personal spheres, such as more prolonged periods of NEET (Hall, 2024).
Among those with incomplete secondary school who find work, their jobs are often precarious and lower
paying (Branson et al., 2019; Mlatsheni & Ranchhod, 2017; van der Berg & van Broekhuizen, 2012). However,
finishing secondary school does not always protect youth from becoming NEET—approximately half of the
NEET youth in 2023 had finished secondary school (Mudiriza & De Lannoy, 2023). Once out of school, South
African youth must navigate a challenging labour market, characterized by 60.7% unemployment for youth
aged between 15 and 24 in 2023 (Statistics South Africa, 2023), the second-highest in the world (World
Bank, 2023). “Demand side” drivers of NEET include insufficient available jobs and limited opportunities for
self-employment (Hall, 2024). For South African youth who can find employment, it is usually precarious:
they experience high levels of labour-market churn, frequently moving between low-paying jobs (Ingle &
Mlatsheni, 2017). Despite this seemingly bleak scenario, most youth in South Africa who are NEET are active
and aspiring entrants into the labour market, with most having looked for work unsuccessfully for more than
a year (Erdogan et al., 2017; Mudiriza & De Lannoy, 2023). Without the skills or social capital to compete
for scarce jobs, and little chance to gain work experience, newcomers to the labour market face the risk of
being chronically unemployed. Vulnerabilities that occur at the time of entry into the labour market inten-
sify along the life cycle and impact not only employment trajectories but also individual well-being (Vaccaro
et al., 2023). NEET youth are found to have worse health and behavioural outcomes, including poorer mental

health (Branson et al., 2019) and higher rates of substance abuse (Henderson et al., 2017).
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The analysis was done using longitudinal data from the Asenze population-based cohort study, collected
in a peri-urban area in KwaZulu-Natal, South Africa. We describe our comprehensive approach to creating
analytical cohorts and vulnerability indices in the methodological approach section (Section 2), followed by
the reporting of results (Section 3), and a discussion of the implications of these findings for intervention and

priority setting (Section 4 and 5).

2 | METHODOLOGICAL APPROACH

This article examines pathways to NEET using data from four rounds of data collection in the Asenze cohort
study. The final time-point consists of adolescents at different stages of their development, between the ages
of 16 and 20. While many conceptualizations of transitions into the labour market rely on single indicators,
which oversimplify the diversity and complexity of this transition, we adopt a non-binary description of a
successful transition into the labour market by creating two vulnerability indices. To capture the potential dif-
ferences in vulnerability to early versus later NEET, we divide the sample into two overlapping cohorts, each

assessed with a tailored vulnerability to the NEET index.

2.1 | The Asenze Study

We used longitudinal data from the Asenze population-based cohort study in a peri-urban area in KwaZulu-
Natal, South Africa. In 2023, KwaZulu-Natal housed the highest concentration of NEET youth, approximately
22% (Mudiriza & De Lannoy, 2023), highlighting the importance of conducting NEET research with this popula-
tion. Four waves of data collection have been undertaken: Waves 1 and 2 focused on child neurodevelopment,
cognitive function, child behavioural problems, and physical health, while Waves 3 and 4 of the cohort study
focused on identifying risk and protective factors for HIV acquisition, risky sexual behaviour, substance use,
school dropout, neurocognitive difficulties, and other poor outcomes in adolescence. In 2008, 1,581 children
aged 4-6years, along with their primary caregiver, were enrolled in Wave 1, 90% of whom were enrolled again
in 2010 for Wave 2. A full description of the Asenze cohort is given in Desmond et al. (2022). Wave 3 enrolled
1,174 adolescents aged 13-19 and their primary caregivers in 2019. Due to the COVID-19 pandemic, data col-
lection was paused in March 2020 and resumed in September 2020. Wave 4 was conducted telephonically in
2022, enrolling 1,120 adolescents without their caregivers. Given that the children were sampled at varying
ages, the final panel data consisted of adolescents between the ages of 16 and 20; some are of school-going
age, while others are already at school-leaving age. Twenty young people from Wave 1 and Wave 2 living with
severe disability were not included in Wave 3 and Wave 4. It should be noted that in Wave 3, a substantial
portion of adolescents were interviewed during the COVID-19 pandemic, which would have aggravated some
of the vulnerabilities.

2.2 | Two analytic cohorts

Cohort 1 comprises 885 adolescents who have not completed secondary school, including individuals who (1)
are still in school; (2) have dropped out of secondary school; and (3) have dropped out of school and are now
pursuing alternative education at a technical and vocational education and training (TVET) college. Cohort
2 contains all 213 adolescents who are no longer in secondary school and includes individuals who have: (1)

completed secondary schooling; (2) have dropped out of secondary school; and (3) have dropped out of school
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and are now pursuing alternative education at a TVET college. Given the timing of our survey, Cohort 1 is
much larger.

Each cohort is analysed separately (recognizing its overlap) as the outcomes are distinct. A challenge in
creating NEET cohorts and vulnerability indices for analyses is the heterogeneity of NEET adolescents. The
definition of our two cohorts is based on the timing of NEET, with Cohort 1 capturing earlier stage NEET and
Cohort 2 capturing later stage NEET. Individuals who are vulnerable in Cohort 2 would have been vulnerable
for a longer period of time and may face larger barriers to re-engaging with the labour market or education
sector. Policy recommendations for the two groups could also be different. A more granular approach could

potentially have been adopted with a larger data set.

2.3 | The two vulnerability indices

The school vulnerability index (for Cohort 1) includes school-level variables that influence the possibility of
education completion, which are not relevant to those who have completed school. The education and labour-
market vulnerability index (for Cohort 2) includes employability-related variables that are not relevant to those
still in school. Our vulnerability indices incorporate various aspects of transition: transition through the school
system, school completion, and post-school activities to reflect the degree of adolescent vulnerability for a
successful transition into the labour market and thus productive adulthood. In South Africa, school is com-
pulsory for children aged seven to 15 (South African Government, 2023), with 15 being the legal working age,
as stipulated by the Basic Conditions of Employment Act (South African Government, 1997). One option for
learners who drop out at 15 is to pursue education in TVET colleges. Adolescents who finish secondary school
can further their education with degrees or diplomas from universities or post-secondary institutions.

We identify specific indicators within each cohort that make adolescents vulnerable to not achieving these
milestones. A vulnerability index is then created for each adolescent by summing these indicators. There are
various ways of creating indices, none faultless. In this analysis, the indicators are of equal weight. The vulner-
ability indices were created using adolescent outcomes from Wave 4 of the Asenze Study.

The school vulnerability index for Cohort 1 focuses on school outcomes and indicators include: (1a) repeat-
ing at least one grade in secondary school; (1b) being absent for an entire year of primary or secondary school;
and (1c) dropping out of school altogether. The education and labour-market vulnerability index for Cohort 2
focuses on both the labour market and the educational outcomes (similar to NEET), and the indicators include:
(2a) not completing secondary school, and if the adolescent is not in training, whether they are either (2b)
precariously employed or (2c) unemployed (these are detailed in Table Al in the Appendix).

The NEET vulnerability indices had to be created from the available data. Given that it was developed by
the researchers, there is a lack of theoretical or empirical evidence indicating that any one variable would pre-
dict vulnerability more strongly than another. As a result, the decision was made to weigh each component of
the vulnerability index equally. This equal weighting provides a balanced approach without making subjective
assumptions about the relative importance of index components. It further increases the adaptability of our

approach to further studies.

2.4 | Socioecological life-course framework and early markers of risk

To capture the influence of different environmental levels, we draw on Bronfenbrenner's (1979) theory of
development. To capture how the accumulation of experiences throughout childhood and early adolescence
is associated with outcomes in later adolescence and young adulthood, we overlay this socioecological model

with a life-course perspective. This hybrid model allows us to understand the dovetailing influence of individual
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and contextual characteristics with changes over time when determining the vulnerabilities of the transition to
productive adulthood. It is well suited to the South African context because it accounts for the accumulated
exposure to multiple risk factors that characterize it.

Our model will test for covariates within this socioecological life-course framework, outlined in Table A2 in
the Appendix. The vertical axis captures the model's levels of influence by proximity to the individual, starting
with the system closest to the individual, the microsystem. The horizontal axis captures the life-course ap-
proach by reflecting the data collection point and the life-course stage.

We identified risk factors in the Asenze dataset that fit the socioecological model at different periods (mea-
sured in waves) of the adolescent's life course. The indicators included in our vulnerability indices are based on
empirical evidence from South Africa on the predictors of higher lifetime earnings and financial independence.
This approach allows us to unpack the influential factors that increase or decrease vulnerability-to-NEET at
different stages of adolescence and transition into adulthood, allowing for a more nuanced understanding of
factors that contribute to vulnerability throughout the life course. To our knowledge, disaggregation at the
stages of youth progress has not previously been explored in South African literature.

2.5 | Estimation strategy

To analyse the relationship between the two vulnerability indices and the range of risk factors, a linear prob-
ability model (LPM) is used. Even though the outcome is an ordinal variable (with both indices having a value
between 0 and 3), the LPM is chosen for its simplicity and interpretability. The variance inflation factor was
calculated to ensure the robustness of the results and to address potential multi-collinearity among the co-
variates. Covariates with a high variance inflation factor (VIF) were scrutinized and reconsidered accordingly.

We adopt a staggered reduced-form approach with our analysis. Initially, we regress the vulnerability in-
dices onto the set of demographic characteristics (regression 1). This is followed by systematically including
the variable representing the micro (regression 2), meso (regression 3), meso (regression 4), macro (regression
5) and chrono (regression 6) components of the conceptual framework. The systematic addition allows us to
test the robustness of relationships as other factors are controlled. Stata 16 was used to perform the analysis
(Statacorp, 2019).

3 | RESULTS

A summary of the index component values is shown in Table A3 in the Appendix. The final sample of adoles-
cents included in the schooling vulnerability index (Cohort 1) is 885, and the education and labour-market
vulnerability index (Cohort 2) is 213. The table shows that a major contributor to vulnerability among Cohort
1 adolescents is the repeating of grades in secondary school, with approximately 43% of the sample reporting
that they repeated a grade. Among Cohort 2 adolescents (no longer in secondary school), unemployment is
a major contributor to vulnerability, with 60% reporting not being in any training, education, or employment.

A summary of the final index values and risk factors is described in Table A4 in the Appendix. These sum-
mary statistics are provided separately for Cohort 1 and Cohort 2. As expected, the average age (18.5 95% Cl
18.43-18.57) of Cohort 2 is slightly higher than the average age in Cohort 1 (17.8 95% Cl 17.75-17.85), as these
are adolescents who are often already engaging with the labour market.

The results from the reduced-form approach to estimating the factors positively and negatively related to
vulnerability in Cohort 1 are shown in Table A5 in the Appendix. The table shows that, for the school outcome
vulnerability index, being a girl is negatively associated with vulnerability. In addition, the r-squared reveals

that a large part of the variation in vulnerability scores is explained by age and sex. Factors in the microsystem
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(the immediate environments in which adolescents will engage in direct interactions) that are significantly as-
sociated with vulnerability include whether individuals report getting pregnant in adolescence or ever impreg-
nating a girl. A micro factor negatively associated with vulnerability is residing with your biological mother.
However, this factor is only negatively associated with vulnerability when the biological mother was in the
household in Wave 3 (later adolescence) as opposed to Wave 1 (childhood). Macrosystem factors (the social
structures within which the microsystems, mesosystems, and exosystems operate), such as hopelessness, are
positively and statistically significantly correlated with vulnerability. Adolescents who scored higher in Wave
3 on the scale of feeling hopeless about the future were also likely to score higher on the school outcomes
vulnerability index, as captured in Wave 4.

Secondly, we estimate the relationship between demographic, microsystem, mesosystem, exosystem, and
macrosystem factors and the school and labour-market vulnerability index among Cohort 2 adolescents (re-
sults displayed in Table Aé in the Appendix), and here age is negatively associated with vulnerability. Health
behaviours in the microsystem are positively and statistically significantly correlated with vulnerability. This
includes a girl getting pregnant during adolescence or a boy ever impregnating a girl, as well as self-reporting
drinking alcohol before the age of 16.

As observed in Cohort 1, there is a positive relationship between those who reported a sense of hopeless-
ness for the future in Wave 3 and those at risk for poor school and labour-market outcomes in Wave 4. This is
included as a macrosystem determinant, as it reflects the general disposition of the adolescents within their
environment and can act as a proxy for the overarching social environment. Compared to the r-squared of
schooling outcomes, the r-squared for this vulnerability index increases significantly when our covariates from

the conceptual framework are included.

3.1 | Limitations

Our data are observational, and our approach does not allow for the attribution of causality to vulnerabilities
on the pathway to becoming NEET and later life productivity. Future research may want to use the occurrence
of natural experiments to elicit the causal impact of certain early transition markets on the pathway to becom-
ing NEET. Alternatively, randomized controlled trials which measure the impact of interventions addressing
vulnerable markers on NEET and later life productivity can also be used for causal analysis.

Our sample is limited to youth living in a specific area that, while facing what are arguably widespread daily
challenges, cannot be generalized to the whole of South Africa without qualification. The data rely on self-
reporting which could be subject to recall bias and social desirability bias.

Outcome measure data were collected during the COVID-19 pandemic when the South African Department
of Basic Education adopted more lenient assessments and grade promotion policies to support students im-
pacted by pandemic-related school closures and disruptions. As a result, lower rates of school dropout were
observed during this period nationally and in this cohort as well (Department of Basic Education, 2023). This
may have influenced the insignificant findings on some risk factors. These factors may have provided tem-
porary reprieve from dropping out, but this would obscure individuals' underlying risk and postpone their
vulnerability-to-NEET. Return to normal after the pandemic may result in a delayed wave of NEET.

As the final round of longitudinal data analysed here is in early adulthood, we do not yet have data to test
the implications of NEET for this cohort on later-life productivity beyond what we can know from the liter-
ature. While we have employed robustness and sensitivity checks to strengthen our analyses, there remains
a need for future research with broader samples and longer-term follow-up to further validate our findings.

A final limitation is the use of an LPM as our estimator. While the LPM was chosen for simplicity and to
facilitate interpretation, it has some limitations when applied to an ordinal outcome. Most notably, it assumes

a linear relationship between risk factors and our vulnerability indices, which may oversimplify the threshold
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distinctions between ordinal categories. However, the LPM does well in predicting the direction and relative
magnitude of the associations. Our choice of estimator prioritizes simplicity and clarity over the detailed prob-

abilities structure that an ordered model could provide.

4 | DISCUSSION

We considered the timing of transitions to NEET, combined with the socioecological life-course model, to
provide a detailed picture of how vulnerability emerges over time. This model integrates individual, family, and
broader societal factors across different life stages. We created two cohorts and two vulnerability-to-NEET
indices to evaluate whether the factors affecting vulnerability in schooling are similar to those affecting edu-
cation and labour-market outcomes post-schooling. This approach allows us to capture the dynamic nature of
NEET vulnerability at different life stages.

Although our vulnerability-to-NEET indices were collected in a select area in South Africa, their compo-
nents are fairly representative of national indicators. In our Cohort 2 sample, 60% of respondents reported
being unemployed, which corresponds well to the 60.7% unemployment for youth aged between 15 and 24
in South Africa in 2023 (Statistics South Africa, 2023). However, we might observe an elevated risk of educa-
tional challenges. Among Cohort 1 adolescents, approximately 43% of the sample reported that they repeated
a grade in secondary school. Estimates using general household surveys estimate that the average repetition
rates between 2014 and 2018 in South Africa were around 21% for grade 10 and 18% for grade 11 (van der
Berg et al., 2019).

Within the microsystem of the everyday environment, we observe vulnerability to early trajectory to NEET
differs from later trajectory to NEET. For Cohort 1 (earlier pathway to NEET), being a girl is protective of
school outcomes, in keeping with findings that South African girls outperform boys on average in all sub-
jects and grades, including the final secondary schooling exam in grade 12 and school retention (Spaull &
Makaluza, 2019). However, this advantage disappears when we observe education and labour-market out-
comes in Cohort 2, suggesting that girls are unable to transmute this early educational advantage into labour-
market gains. This is in line with NEET trends in sub-Saharan Africa in 2023, where 27% of young women
were NEET compared to 16.9% of young men (ILO, 2024). Several factors affect an adolescent girl's successful
transition into employment, including familial and cultural norms such as gender norms around labour-market
participation and the valuation of care work (Desmond et al., 2024). However, certain structural and systemic
characteristics of the labour market, such as gender discrimination and gendered expectations in career paths,
may also result in this poor transition. This highlights the need for a consideration of gender in combination
with life stage when intervening to prevent NEET.

Similarly, for earlier NEET pathways, living with their biological mother in later adolescence, but not early
childhood, was protective of vulnerability-to-NEET; this was not true for later NEET. This suggests that ma-
ternal cohabitation during adolescence may be crucial in supporting adolescents in their quest to attain “eco-
nomic stability and self-sufficiency” (Danziger & Ratner, 2010), be it via emotional and academic support,
guidance, role modelling, or monitoring that may be required to persevere in their education and navigate
the transition to higher education or the workplace. These findings highlight the benefits of “looking beyond
outcomes in a single life stage,” and instead, “taking a life course perspective when priority setting,” especially
“in contexts with multiple constraints on development” (Desmond et al., 2023).

Among both cohorts, getting pregnant or getting someone pregnant during adolescence is a significant pre-
dictor of vulnerability in NEET outcomes. South African research has shown that pregnancy is a common rea-
son given by girls for dropping out of school (Grant & Hallman, 2006; Gustafsson, 2011; Ranchhod et al., 2011);
our findings point to educational implications for boys who become adolescent fathers. Our analysis does not

account for the many unobservable factors that affect young people's ability to complete school, enrol in
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education, or find non-precarious employment. For instance, in their analysis, Grant and Hallman (2006) find
that girls in South Africa who dropped out of school for pregnancy were already behind in their education.
This uncertainty is evidenced within Cohort 2, where the consumption of alcohol at an early age is significantly
associated with post-secondary education and labour-market vulnerability. Still, we cannot say whether early
drinking is the cause of such vulnerability or whether such vulnerability leads to early drinking.

Changes in caregivers across waves did not appear to increase vulnerability-to-NEET. This may be at-
tributed to the typology of households in South Africa. Many households, especially those in rural areas, com-
prise of large and extended families that often share caregiving responsibilities (Naicker et al., 2018; Statistics
South Africa, 2020). The change in the primary caregiver may, therefore, be a reflection of changes in the
employment status (and availability) of the mother and may not necessarily reflect a disruption in the stability
of care provided.

Within the overarching social structures of the macrosystem, a feeling of hopelessness in early adoles-
cence emerges as a predictor of vulnerability for both cohorts. One complex aspect of our data is that some
of the observations for Wave 3 were captured before and during the COVID-19 pandemic. To control for this,
we ran regressions where hopelessness interacted with the timing of the interview but found that the strong
effect on vulnerability persisted regardless of the timing of the interview. The discouragement that arises from
long periods of job search can lead to labour-market pessimism, which further demotivates job search efforts,
perpetuating cycles of poverty and exclusion (Mlatsheni & Ranchhod, 2017). This sense of disillusionment is
compounded by the socioeconomic challenges present in South Africa and is likely to affect overall future
orientation. Within the South African context, hopelessness was found to increase the probability of engaging
in risky behaviours (Desmond et al., 2019; Magut et al., 2024; Ngwenya et al., 2021). Evidence from the United
States has shown that personal agency and a more positive future outlook are associated with better school
and labour-market performance during emerging adolescence and young adulthood (Berzin, 2010). Hope is
also seen as a buffer against mental health problems (Laranjeira & Querido, 2022), which has been shown to
predict NEET status (Gariépy et al., 2021).

Itis also important to note that risk factors from Waves 3 and 4 may have been influenced by the pandemic.
Movement during the pandemic was curbed, which could have impacted family structure and adolescents' sex-
ual behaviour and substance use. A multi-country study across Malawi, South Africa, Uganda, and Zimbabwe
found that during the pandemic, sexual frequency and alcohol use decreased significantly among adolescent
girls and young women relative to other groups (Mancuso et al., 2023). Future orientation and feelings of hope-
lessness would also have been exacerbated. The pandemic would have caused stress and uncertainty about
school and future career opportunities and the ability to become financially independent.

The socioecological approach shows how there are factors beyond the individual that influence their well-
being, and we can intervene in systems closer or further from the individual depending on our aims. It is es-
sential to consider that many of our outcomes are often determined by a broader, systemic context, one which
is difficult to control for in this type of analysis. For instance, the quality of an adolescent's education, over
which the adolescent and caregiver have little control, is likely to affect their school outcomes. The education
system itself may not prioritize learner outcomes; researchers have detected a culture of “weeding” in South
African schools, whereby poor-performing students are encouraged to drop out of school or repeat grades 10
and 11 to ensure that they do not fail grade 12 and bring down national pass rate targets (Branson et al., 2014).

An important structural determinant of vulnerability is socioeconomic status. Branson et al. (2014) use South
African panel data to observe the progress of adolescents through the schooling system. Although they find that
falling behind in school is a key predictor of dropping out of secondary school, adolescents who attend higher-
quality schools are partially protected from this effect (Branson et al., 2014). Extensive qualitative evidence in
South Africa has shown that adolescents have high educational aspirations after secondary school; however,
there is a lack of knowledge about the options and how to access them. Undeniably, poor access to financ-

ing options for post-secondary education also limits access (Baldry et al., 2019). While we include social grant

85Ue0| 7 SUOWILLD BAIRR.ID 3|qedl|dde ay) Aq pausenob are S9joe WO ‘SN Jo S9N o} Arelq i 8UIUO A8]IA UO (SUORIPUD-pUe-SW el w00 A3 | imAelq 1 puljuo//Sdiy) SUORIPUOD pue swis | 8y} 89S *[5202/80/02] Uo Ariqiauliuo A8|Im ‘puessieemiM JO AIsBAIUN AQ 6282T 1dp/TTTT OT/I0p/W00 A8 1M AReIq Ul Uo//SdNY WOl papeojumoq ‘g ‘G202 ‘6292.9%T



10 of 26 ROSSOUW ET AL.
292 | \WILEY

recipience as a potential predictor of NEET vulnerability, it is not significant in any of our estimations. One pos-
sible explanation for this is the lack of variation when it comes to grant recipience, with more than 79% of both
cohorts receiving grants at some point during their childhood and adolescence.

Our research overlaps with various branches of study. For instance, there is quite an extensive literature
exploring adverse childhood experiences (ACEs) with a range of adolescent or adult outcomes. This research
tranche has focused specifically on the contribution of ACEs to health and behavioural outcomes. Using Wave
1 and Wave 2 of the Asenze data, Nazareth et al. (2022) measured the contribution of ACEs to child behaviour
outcomes. The authors created a composite ACE exposure measure which measured whether at least one
parent was deceased, at least one parent had abandoned the child, food insecurity, whether the child had
experienced a major accident or medical illness, the caregiver is HIV+, reported risky drinking, depression, or
any interpersonal violence.

There is also extensive literature on the impact of “accelerators”, or protective factors, that jointly contrib-
ute to adolescents achieving the Sustainable Development Goals (SDGs). Haag et al. (20021) calculated the
associations between numerous protective factors and combinations of protective factors with 13 SDG goals
among younger adolescents (aged nine to 13) in South Africa. Like the factors measured in our analysis, these
factors include food security, caregiver monitoring and praise, community safety, and access to community-
based organizations. However, they found few associations between these protective factors and school-
related SDGs (Haag et al., 2021).

While poor quality education and structural problems in the South African labour market contribute sig-
nificantly to adolescents' vulnerability during their transition into adulthood, our research also points to the
importance of life-course factors, family, and behaviour in shaping vulnerability. Overlaying the socioecologi-
cal and life-course approaches helps us identify when young people are vulnerable and possible points of entry
for intervention in their ecosystems. For example, understanding that young girls are at risk of not finding em-
ployment despite good educational outcomes points to the need for labour-market interventions. Conversely,
boys are vulnerable within school but perform better in the labour market. Although government-level policies
addressing education and labour-market quality and structure are key, we argue that these policies should be
accommodated with social policies that address life-course factors during childhood and early adolescence.
NEET individuals are not a homogeneous group, and nor are the vulnerability risks to NEEThood. Some risks,
such as pregnancy and lack of hope, have a more prolonged influence on NEET. However, others vary accord-
ing to entry points into NEEThood. The family system is important in preventing early NEEThood, particularly
the presence of the mother. While we found no direct associations at the microsystem and mesosystem levels,
family can play a key role in combatting both adolescent risk behaviours and developing agency and strategic
thinking (Branson et al., 2019).

5 | CONCLUSION

Various individual, family, and broader societal factors during early-life and adolescence are potential predic-
tors of NEET status during adolescence. These include feeling hopeless about the future, getting pregnant
or impregnating someone during adolescence, drinking alcohol before age 16, family structure (residing with
one's biological mother in early adolescence was protective) and demographics (age). By deepening our un-
derstanding of how individual and contextual characteristics shape the transition into productive adulthood
through a life-course approach, we can identify emerging risk markers and intervention points that, if ad-
dressed early, can make a child or adolescent less vulnerable to becoming NEET later in life. For example,
addressing school disengagement in early adolescence might prevent school dropout in late adolescence or
modifying school life orientation classes to incorporate aspects of goal setting, strategic thinking, and self-

efficacy. Many of these risks can only be mitigated in the life period in which they occur. Once risks occur in
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childhood, they can increase the likelihood of risk of NEET occurring in adolescence. Missing the opportunity
to intervene early limits the impact we can have on preventing NEET later. The life-course approach allows us
to consider the complexity and heterogeneity of adolescents with NEET. The differences in vulnerability at dif-
ferent moments in life and their implications for later life give us insight into how we could tailor interventions
to address their specific needs. This nuanced understanding advances beyond static models of NEET vulner-

ability, offering a more comprehensive framework for both research and intervention design.
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TABLE A1 Rationale for components of the vulnerability-to-NEET indices.

Cohort 1 Cohort 2

1a Grade repetition in secondary school. In nationally X
representative South African household surveys, learners self-

report failing grades as one of the main factors contributing to

their dropping out of school (Gustafsson, 2011; Spaull, 2015),

even after controlling for differences in socioeconomic status

and schooling quality (Branson et al., 2014).

1b Being absent for an entire year of primary or secondary X
school. Chronic absenteeism from school is associated with poor
learning outcomes and longer-term economic consequences

such as lower adult income (Liu et al., 2021). These data were
collected during COVID-19 when South African education

authorities adopted lenient assessments and promotion policies

due to pandemic disruptions, which may affect outcomes.

1c and 2a: Not completing secondary school or dropping out. X X
Branson et al. (2019) in their longitudinal analysis of nationally

representative South African data, found that individuals who

did not complete secondary schooling are less connected to the

labour market and are likely to remain unemployed for longer

periods. Similarly, Mlatsheni and Ranchhod (2017) find that

among adolescents transitioning into the labour market, those

who completed secondary schooling are approximately 9% more

likely to become employed within two years than those who did

not complete secondary schooling.

Not being in any form of training or education and being (2b) X
precariously employed or (2c) unemployed. Van der Berg and

van Broekhuizen (2012) show that unemployment rates among
university degree graduates in South Africa are low. Estimations of
the return to education in South Africa show a convex relationship
and, in particular, that there is a very sharp increase in the returns
at 12years of schooling or more (Vaccaro et al., 2023). A recent
panel data analysis of precarious work and future employment
using panel data in South Africa found that among South African
youth with precarious employment only 15% move to stable
employment in the next two years. More than 50% of the youth
stayed in precarious employment over the same time frame, while
31% of precarious working youth became unemployed. The authors
define precarious employment as either being without a permanent
contract earning below the minimum wage or being self-employed
while still earning below the minimum wage (Doyle et al., 2023). In
our sample, because there is no data on the wage level, someone

is classified as precariously employed if they are not in any form

of training and self-report being in casual employment. One of the
key features of unemployment in South Africa is its chronic nature
(Mlatsheni & Ranchhod, 2017). There are also health and behavioural
consequences for unemployed youth. Summary evidence, mostly
from high-income countries, found that unemployed individuals are
more likely to suffer from anxiety and mood disorders and commit
suicide (Virgolino et al., 2022). Among graduates, unemployment
can contribute to feelings of insignificance in their career narrative,
leading to distress (van Lill & Bakker, 2022).

85Ue0| 7 SUOWILLD BAIRR.ID 3|qedl|dde ay) Aq pausenob are S9joe WO ‘SN Jo S9N o} Arelq i 8UIUO A8]IA UO (SUORIPUD-pUe-SW el w00 A3 | imAelq 1 puljuo//Sdiy) SUORIPUOD pue swis | 8y} 89S *[5202/80/02] Uo Ariqiauliuo A8|Im ‘puessieemiM JO AIsBAIUN AQ 6282T 1dp/TTTT OT/I0p/W00 A8 1M AReIq Ul Uo//SdNY WOl papeojumoq ‘g ‘G202 ‘6292.9%T



14677679, 2025, 2, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/dpr.12829 by University Of Witwatersrand, Wiley Online Library on [20/08/2025]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

"alnjonuis
|BID0S B SE 9]€]S a.Iej[aM UBdLJY YInos
9y Y}IM UOI1OBIDIUI PUB SSIIIE S,p|IYD

3y} saunjded 1 se ‘Wa)SASOXa ay}

J0 1ied paapIsuod si d|geLeA siy |

JueJd [e1os Aue Jo AJepdijausaq Jue.d |e1dos Aue Jo Asediyauaq ay3

9U3 S1JU9IS3|OpE. Y3 JaYIayMm sajedipul SI P[1Y2 9Y3 JaYIayMm sa3ed1pul YoIym
9|gelieA Aseuig :jueas e paAladal JUaIS9|opy 9|qelleA Aleuig :jueas e paAIadal pliyd

ROSSOUW ET AL.

.>_uuw.___u_.\__ 19q|e ‘s|enpiAlpul uumﬁrc_ jey3s s=4n3idnJjs |e3ald0s LOM\_N_ 93 UIY3}IM Sa24n3dnJls |e1dos JO S3SIsuod wa3SASOxd U] INFLSASOX3

‘AlljiqeJau|nA pue 'S9W02]N0 19Jew-INoge| pue |ooyds

y3|eay $,3ua2S3|0pk Ue adUan|jul 03 Joetajul J19Y3 SUIWLISIBP PINOYS YDIYM ‘WdISAS
AJUNWWO §,3Ud353|0PE 3Y] JO JUSWIUOIIAUD |00YdS Y3 Ul UaLIDdXd S,juddsa|ope
pOO0J 9y} pue sNJe3s JIWOU0II0I0S JO p|IYyd B 1938 UBD UoIedNpPd

Moy s31e|nsdedus 11 se WalsAsosawl |elualed ‘uoneanps Alepuodas-1sod

9y3 Jo 1J4ed paJapisuod S| A311NJas poo 03 auou wouy Suiduel a|qeLieAn
*A314n29s pooy pjoyasnoy uo 3uiziodau |ea110893ed e se paunided s| uoieanpa
J9AIS34BD) :94N23S POOJ S| JUIISD|OPY S,J910|A :UOI}EINP3 S J9YI0N

"W2)SAS0IDIW SY3 Ul SJUSWS|S UM SUOIDEIDIUI 3] SaJo|dxa walsAsosaw ay] :NFLSASOSIN

"92U3253|0OpE pue pooyp|Iyd

‘9T 40 98e 9y 21049 |oyod|e Supjulip paliodal Suninp pjoyasnoy awes ayj ul Jayjow
-J|9S JUSIS3|OPE UE JI dUO 0} [enbad 195 pue pajeatd Sem auo 03 |ea180]o1q 419y} Y}IM papIsal Juadsajope ‘pooyp|iyd Sulinp pjoyasnoy awes ayy
|enba a|qeLieA AJeulq e ‘osn aouejsgns ul pagesua sjuadsajope ue Jayjaym aunided o3 a|qelieA Aleuig ul sapIsaJ Jayjow [ediS0|olq Jayiaym
J9YIaym J0oJ Junodde o] :9T 98e 3409 Julp Isdly peH  :ployasnoy ayj ul sapisal Jayjow |ediSojolg ainided 03 9|gelieA Aseuig :pjoyasnoy
*4141q 9AI| e Ul paynsad Adueudaud ay3 Jayiaym 10 Junodde ‘awoy pue pooylnoqysiau 9y3 ul sapisal Jayjow |ediSojoig
jou saop a|gelteA siy] ‘418 e Suineusaidul JaAa sypiodau J13Y3 ul 9dud|oIA Sulaas/Sulieay Jo *a|gerien Aseuiq
Aoq e uaym Jo jueudaid Sulaq JaAs syiodau 418 B uaym Aduanbauy ayj pajiodal sjuadsajopy \/ '9ZU3SY JO 9ABM 3SJ1J 9Y3 ul dA13Isod
sapnjdul siy] ‘Adueudaid ym ade3us 03 pey sey juadsajope :92U3|0IA Ajlunwwod 0} ainsodx3 AIH 3uiaq pajiodau pliyD :2aisod AIH
ue Jaylaym 123|421 03 9|qelieA Aleulq v 418 Sunpeudaadwi  -a3e siyj Aq xas 3uiAey pajaodad sjusdsajope ‘9|qelieA Aleulq vy '(Qs ¢->o8e
193 syi0das Aoq/ueusdaid Sulaq JaAs syiodau u1D J1123]J24 0} 3|qelIeA Aleulg :X3S pey 19A] J04 1ysiay) se paulja :pajunis

's193d 10 |00YIs ‘AjiWiey 41343 Y}M SUOIFIRISIUL SUIPN|DUL WY} PUNOIE 3S0Y} PUB SSA|aSWAY} Y3M sdiysuolie|a. ajeipawiw)
,SIUIS3|OpE DY} BJe 3S3Y | “XapUl AY|IgeIau|nNA BY3 399448 JYSIW YdIYMm ‘SU0I3DeI)Ul 193.1p Ul 93eSUS [|IM SJUSISI|OPE UYDIYM Ul SJUSWUOIIAUS 33elpawwl] 3y INFLSASOUDIN

(02-9T pase syuadsajopy) 7 IAVM (49A133.182 (49A183.182 (49A183.182

Atewid 3 6T-€T pase s3uadsa|opy) € IAVM Atewid g g-9 page  Asewid 3 9-1 pase ua1p|Iyd) T IAVM
ua1pIIYD) T IAVM

WILEY

‘yoeoidde as1n0d-241| [E2180]0220100s Y] ZV IT1dVL

16 of 26



14677679, 2025, 2, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/dpr.12829 by University Of Witwatersrand, Wiley Online Library on [20/08/2025]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

17 of 26

"(Yyeap e 03 anp 1)
9A11e33U U0 (JaAIS8ueD
9AI3US}IE dJoW B 0]
PayIys aAey y31w
juadsajope ayy) aAlusod
aq ued adueyd ay] ‘g
SABANA Ul UBYY Z ABAA ‘(Yreap
ul JoAISa4eD JUaIa)Ip e 01 anp "9°l) 9AI1E33U IO (JoAI3aIeD
B pey JUaDSI|Ope 3Y} I SAIJUSIIE 2J0W € 0} PaIYS aAey JySiw
auo 03 [enba s| 3|qelieA p|1y2 ay3) aAllsod aq ued aSueyd ay|

WILEY

SIY3 ‘a|qelien Aseuiq e *Z OABAA Ul UBYY T SABAA Ul JDAISIED

‘(Yeap e 01 anp "9°1) 9A11E39U U0 (JaAISaUeD DAIIUSNIE  3uisn painide) :g SABA\ JUDJ344Ip B pey p|iyd ay3 J1 Sunesipul

2J0W e 0} PalIYs aAey JySiw Jua2sa|ope ay3) aAI3Isod aq ued a3ueyd ay] ‘{ SABAA Ul UBY] € SABAA Ul JDAISSIeD pue Z 9ABAA US9MI3q ‘a|qeLieA Aueulq :g 9Aep pue T
JUSJ24JIP B pey Juadsajope ayy 4l Suiledipul ‘S|qelleA Adeulq iy SABA\ PUB € SABAA U23M]D( JaAIS2.ed pasuey)d JaA182.ed pasduey) AABAA\ UD2M]ID( JaAIS24eD pasueyd

"eJep JO SOABM SSO.IDE SUOIFISURI] A[|ed1410ads ‘Juadsajope ay3 JO uedsayl| 8y} JOAO S28UBYD UO S3SND04 UOISUBWIP SIYL (NTLSASONOYHD

“JUSWUOJIAUD
|e120s uiyaaelano ayjy 1oj Axold e se 3oe ued
pUB JUBWUOJIAUD JI3Y3} UIYIIM SJUdISa|ope
ay3 Jo uoljisodsip |e1aua8 s309|4a4 }1 se
‘JUBUIWISISP WS}SASOIdBW B SE papn|dul S|
SIY] "UOI1ejuUaLIO 3NNy pue (ssaussajadoy
10 s3ulj99} 40) adoy J1ay1 Jo yi3uauls uo
pa1iodal Juadsa|opy :ssajadoH 3uljea4
*SW)SAS JaI|JeD 9y} SUIWID}ap Jey) S3X23u0d Suideys 03 AdY aJe SWIISAS 959y ] "SWDISAS
21WOU0I3 IO ‘|eId0S ‘|ean3|nd Suydlelano Aq pajuasald g ued pue 93e42do SWwd)SASOXd pue ‘-0sawl -0421W dY] YdIYM UIYIIM S2INJINIIS [B[D0S 3Y] aJe 9say] (INFLSASOUIVIN

(0Z-9T pase sjuadsajopy)  IAVM (49A133.182 [BETNF-EX]o5) (4an1821€2
Atewnid 3 gT-€T pase sJua3s3|0pY) € IAVM Atewnnd 3 g-9 page  Atewid 3 9-f pagde uaipjiyd) T IAVM
ua4p|iyd) 2 IAVM

(Penunuod) zv 319VL

ROSSOUW ET AL.




18 of 26
2% | \WILEY

ROSSOUW ET AL.

TABLE A3 Summary of the index components.

Cohort 1: Schooling Vulnerability

Index
Grade repeated in 0.43
secondary school

(377)
Missed an entire year of 0.08
school

(68)
Dropped out of school 0.09

(78)
Precariously employed
Unemployed
Observations 885

Note: mean coefficients; sum in parentheses.

Cohort 2: Education and Labour-Market
Vulnerability Index

0.37
(78)
0.01
@)
0.60
(127)
213
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TABLE A4 Descriptive statistics.

Demographic

Micro

Vulnerability index
SCTI (range 0-3)

Vulnerability index
LTI (range 0-3)
Age (Mean)

Female

W4: Girl reports
ever being pregnant/
boy reports ever
impregnating girl
Wa3: Ever had sex
W4: Had first drink
before age 16

W1: Stunted in
Wave 1

W1: Child is HIV
positive

W3: CVC quartile 1
(lowest)

Wa3: Quartile 2
Wa3: Quartile 3
W3: CVC quartile 4
(highest)

W3: CVC missing

W1: Biological
mother is in the
household

Wa3: Biological
mother is in the
household

Cohort 1 sample
[Schooling
Vulnerability Index
analysis]

Proportion [95% Cl]
0.59 [0.55-0.63]

17.8 [17.75-17.85]
0.49 [0.46-0.52]
0.09 [0.07-0.11]

0.25[0.22-0.28]
0.2 [0.17-0.23]

0.14 [0.12-0.1¢]

0.035[0.02-0.05]

0.28[0.25-0.31]

0.16 [0.14-0.18]
0.25[0.22-0.28]
0.19[0.16-0.22]

0.12[0.1-0.14]
0.78[0.75-0.81]

0.71[0.68-0.74]

Count

885

885
437
80

217
174

122

31

250

143
222
164

106
692

627

Cohort 2 sample

[Education and Labour-

Market Vulnerability
Index analysis]

Proportion [95% Cl]

0.98[0.89-1.07]

18.5[18.43-18.57]
0.66[0.6-0.72]
0.17 [0.12-0.22]

0.31[0.25-0.37]
0.13[0.08-0.18]

0.12[0.08-0.16]

0.0094 [0-0.02]

0.31[0.25-0.37]

0.15[0.1-0.2]
0.25[0.19-0.31]
0.22[0.16-0.28]

0.075 [0.04-0.11]
0.79 [0.73-0.85]

0.73[0.67-0.79]
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Count

213

213
141
36

67
28

26

66

32
53
46

16
168

155

(Continues)
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TABLE A4

Meso

Exo

Macro

Chrono

Observations

ROSSOUW ET AL.

(Continued)

W1: Mother's
education: none

W1: Mother's
education: attended
primary school

W1: Mother's
education: attended
high school

W1: Mother's
education: completed
grade 12 (matric)
W1: Mother's
education: college
W1: Mother's
education: unknown
W3: Adolescent is
food secure

W1: Adolescent
received a grant

W3: Adolescent
received a grant

Wa3: Feeling hopeless
(Index ranging from
0 to 10, with a higher
value indicating less
hope for the future)
Changed caregiver

between Wave 1 and
Wave 2

Changed caregiver
between Wave 2 and
Wave 3

Changed caregiver
between Wave 3 and
Wave 4

Cohort 1 sample

[Schooling

Vulnerability Index

analysis]

0.046 [0.03-0.06] 41
0.15[0.13-0.17] 136
0.44[0.41-0.47] 389
0.22[0.19-0.25] 198
0.052 [0.04-0.07] 46
0.085 [0.07-0.1] 75
0.82[0.79-0.85] 730
0.88[0.86-0.9] 778
0.85[0.83-0.87] 755
2.28[2.18-2.38] 2015
0.17[0.15-0.19] 149
0.4 [0.37-0.43] 354
0.08 [0.06-0.1] 71
885

Cohort 2 sample
[Education and Labour-
Market Vulnerability
Index analysis]

0.042 [0.02-0.07]

0.1 [0.06-0.14]

0.44[0.37-0.51]

0.28 [0.22-0.34]

0.028 [0.01-0.05]

0.1 [0.06-0.14]

0.8[0.75-0.85]

0.89 [0.85-0.93]

0.79 [0.73-0.85]

2.25[2.04-2.46]

0.13[0.08-0.18]

0.33[0.27-0.39]

0.11 [0.07-0.15]

213

22

94

60

22

170

190

168

479

28

70

23
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