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after leaving full-time education.
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1. Introduction

There exists a strong positive association betvieaifth and socioeconomic status at adulthood
(e.g. Smith 1998, 1999). Better-educated, highsime@eople generally have a better health and
lower mortality rates. As a key element to the asdimn between health and socioeconomic
status, early childhood conditions or health sharksoften mentioned (e.g. Currie and Hyson,
1999). However, the larger part of the literat@wbased on reduced-form studies and there is
little consensus about the underlying mechanises f@ar example the discussion in Case, Fertig
and Paxson, 2005).

During adulthood health deteriorates with age d&wedrate of deterioration is influenced
by decisions made in the course of the life cyal@ lay shocks. Labor market choices are
important because they affect health directly awdirectly. Aspects of work may affect the rate
at which health depreciates and employment maytatgger negative health shocks, such as
accidents. These health shocks may lead to a tiigdbat restricts individuals in doing their
daily and/or work activities and may in turn afféee individual's labor supply decisions and
work outcomes. In general it is difficult to disangle the underlying causal mechanisms; mainly
because also unobservables relate to health arldontzomes and because we lack suitable
instruments. Identification requires independemiat®n in either health or work outcomes to
assess the effect of one on the other.

In this paper we focus on the interrelation betwdisability and work, and the role of
health shocks. We use unscheduled hospital visitssraeasure of health shocks and exploit the
unanticipated nature of these hospital visits emidy some of the causal mechanisms. In
particular, we investigate the consequences ofreequeing such an adverse health shocks on
labor market outcomes and the onset of disabilitiés define a disability as a permanent chronic
condition that restricts individuals in their dadgtivities and/or in their work. Currently, in the
UK, there are 7.1 million individuals (3.7 millianen and 3.4 million women) with a disability
and only about half of the disabled people of wogkage are in employment (Smith & Twomey,
2002). Re-employment probabilities are very lowtfos group. Our sample follows workers
from birth up to age 42 and, at that age already§3%% of the workers face one or more
disabilities. About 17% of the disabled are outvofk. Most OECD countries face high
disability inflow rates of older workers and badlle is an important factor for (early) retirement
(see the surveys of Lumsdaine & Mitchell, 1999, Bb& Burkhauser, 1999). The numbers
above show that disabilities and labor outflow @ready substantial at younger ages and that
policies aimed at reducing worker outflow of oldesrkers should acknowledge this.

In the empirical analyses we use an event histagehfor the interrelation between



work, disability and health shocks. To identify tteusal effect of health shocks on work and
disability, we require that there is unanticipatadation in the timing of health shocks.
Unanticipation in this context means that the exiating of experiencing a health shock is not
known in advance to the individual. For our defomitof a health shock (unscheduled hospital
visits) this clearly holds. Unanticipation does nde out that individuals may be aware that at
some moments the risk that a health shock occimgl®r than in other periods or that this risk,
for instance, depends on employment status. Iincpéat, a substantial share of the adverse
health shocks are related to work, which we take agcount in our model framework. Also it
should be stressed that we do not require heatitksito be exogenous (conditional on a set of
observed characteristics). In our model we allowhservables to affect simultaneously
employment probabilities, the onset of a disabéityl the likelihood of experiencing a health
shock. We refer to Abbring and Van den Berg (2G6Ban extensive discussion on the
identification of treatment effects in dynamic mtsde

To estimate the model, we use data from the Britighonal Child Development Study
(NCDS). The NCDS is a longitudinal study of 17,00@ividuals born in Great Britain in the
week of 3-9 March 1958. These individuals are fattd from birth up to the year 2000. This is
only one of the few data sets that track individdedm birth until middle age. The NCDS
contains abundant information on the situatiorheffamily where the individual was born in and
early childhood health outcomes.

To illustrate the mechanisms and the importandeeafth shocks, we perform some
simulation experiments using our estimated modethése simulation experiments we also pay
attention to the importance of socioeconomic bamlgd and health during early childhood.
There is an extensive literature that focuses erirtiportance of early childhood health and
economic conditions on health and socioeconomtost adulthood (e.g. Case, Fertig and
Paxson, 2005, and Currie and Hyson, 1999). We figats whether the relation between shocks,
disabilities and work at adulthood varies with seeconomic background during early
childhood.

The structure of the paper is as follows. Sectiaiis2usses the theoretical background
and the empirical model. Section 3 introduces tE®N data and reports on the variables used in
the empirical part. Empirical results are discusse8lection 4. Section 5 includes some

calculations and simulations. Finally, Section Bauodes.



2. Theoretical background and empirical model specifiation

2.1 Theoretical Background

The health demand model developed by Grossman \88%2mes that an individual inherit an
initial stock of health, which depreciates with @gel increases with health investments. The stock
of health at a certain point in time is the accwatiah of an entire history of past resources, past
health behaviors and past consumption. Individagdgational agents and according to the model
they will include expectations about their healtjectories when making decisions regarding
health behaviors and work. With new informatiommle will update their expectations and change
their behavior accordingly. This underlines thdiclifties in identifying the causal relations
between health and socio-economic outcomes suelh@smarket status. If health trajectories are
predictable, then individuals can anticipate td #ral change their work status and other behaviors
accordingly. So, in this case, an observe chanlgor market status that precedes a health
transition can be the results of anticipated bedraxather then that labor market status causally
affects health. Empirical analyses based on obsenah data are further plagued by the presence of
unobserved factors that are related to both haalthsocio-economic status (work status).

A relatively small number of studies have usedepdata and controlled for unobserved
individual factors, but firm conclusions regardihg underlying causal mechanisms are not
possible without reliable instruments and/or odtesng assumptions regarding the interrelation
between the variables of interest. A few have usatiliral experiments. Lindahl (2005) uses lottery
prizewinners to investigate the effect of incomehealth. He finds a significant, but rather small
effect of income on health.

The occurrence of disability can be the result gfadual process of health deterioration,
but it can also result from unforeseen health esve3rith (1998) stresses the importance of health
shocks in disentangling the causal relation betvireaitth and socioeconomic status. An unforeseen
shock may provide some exogenous variation in eltbalth that is unrelated to socioeconomic
status and can therefore aid in identifying thesahaffect of health on socio-economic status.
Smith (2003) uses the onset of chronic conditiena measure for a health shocks and examines
their effect of the probability of work, househahtome and wealth. He finds for a sample of
individuals between 50 and 60 years old negatnenitial consequences of health shocks. Adams,
Hurd, McFadden, Merrill and Ribeiro (2003) use hiadization and the onset of a condition as a
measure for a health shock and find some effedteaith shocks on wealth. Both studies, however,

do not control for unobserved factors so that ffeces found in their studies may partly reflect



behavioral differences that exist between those nebeive and those who do not receive a health
shock. Mgller-Dang (2005) uses road accidentsnasaasure for health shocks and finds long
lasting income and employment effects.

We will use unanticipated hospital visits to inigate the effect of adverse health shocks
on labor market outcomes and the onset of a digal@lur data, the British NCDS data explicitly
distinguishes between unanticipated events thaechlospitalization and scheduled
hospitalizations. An important advantage of ushg tlata is that in the UK health care is freely
available to all individuals, which rules out seieity in hospitalization. Another important
advantage is that the data follow a large coharrtdiziduals from birth up to age 42, which allows

us to take into account much of the dynamics betvgbecks, the onset of a disability and work.

A dynamic model has the advantage that we canamtizty relax the requirements for
unanticipated hospitalizations to be valid hedlthcks. Smith (1998) suggests that all risk factors
of experiencing the adverse health shocks shouiddheded. Within our dynamic model we allow
these health shocks to be endogenous, i.e. we fdlounobserved heterogeneity that affects both
the probability of experiencing such a health shena# disability and labor market outcomes. The
advantage of a dynamic model is that if health kh@ce unanticipated, the effect of a health shock
can be identified without exclusion restrictionsstrong functional form restrictions (e.g. Abbring
and Van den Berg, 2003 for an extensive discussiia)will be more specific about our dynamic

model in subsection 2.2.

By now it is well documented that there is a straggociation between early childhood
outcomes and later life health and mortality. Theeemany possible explanations for the lasting
influence of early childhood circumstances on leaiftd socioeconomic outcomes during
adulthood (see for an extensive summary Casegkartl Paxson, 2005). Poor prenatal conditions
are found to be related to susceptibility to pasdiytlife threatening diseases later in life (Bark
1995). Poor childhood health and lower socioecondrackground may lead to worse educational
outcomes and health in early adulthood, whichiin tnay affect later life health and socio-
economic status (Marmot, 2001). Furthermore, iBregschildhood may be a trigger for illnesses at
adulthood. This suggests that during adulthoodsiddals from poor early childhood circumstances
are more likely to experience adverse health sh&kse, Fertig and Paxson, 2005, using the same

data as we use in our analyses, find that childfiacirs appear to operate largely through their

! The use of hospitalization a measure for a hehititk may be problematic in the US because only a
fraction (about half of the Smith’s sample) is yuhsured. As a consequence, the choice to geetbdbpital
may be related to the individual’s financial sitaat



effect on educational attainment and initial athglalth and through a continuing direct effect of

prenatal and childhood health.

In our empirical framework we allow early childhocohditions to affect health and labor
market outcomes in three possible ways. First, l@evaarly childhood conditions to affect
disability and labor market outcomes at early dahatl, which in turn may influence disability and
labor market outcomes at later ages. If the hysothef Marmot et al (2001) is true, this would be
the only relevant effect of early childhood coratis. Second, we allow for direct effects of early
childhood at disability and employment status t#rlages. Finally, the probability of experiencing
a health shock during the course of life is alloweedepend on early childhood conditions. This
implies that adverse childhood conditions may brggger for later health shocks, which in turn

influence disability and labor market outcomes migiadulthood.

2.2 Empirical specification

In this section we describe our empirical modet,timfore we do that we briefly sketch the
structure and contents of our data. We observeithaikls from birth up to the age of 42 and we
are able to construct individual labor market hist® since the moment of leaving full-time
education. The labor market histories contain &mheyear whether an individual was employed
or non-employed. Furthermore, for each individualkmow if during the observation period the
individual became disabled and if so, at which thiehappened. We only focus on permanent
disabilities and thus ignore short-term limitatioReally, for each year we observe if an accident
occurred to this individual. In the next section digcuss in detail the definition of our labor
market states, disabilities and accidents.

The data describe the individual labor market stand health status annually. Therefore,
we use a discrete-time event history model to aealsansitions between different states. The
model is a semi-Markov model that contains 4 statesS(t) denote the individual’s labor
market status at the beginning of titnéhis can either be working (1) or non-working. (@) each
period individuals can move between the two labarket states. Since we only follow
individuals after leaving full-time education, namrking does not include full-time education.
The variable§ (t) denotes the health status at the beginning @&tinvhich can either be disabled
(1) or non-disabled (0). Because we only focus@manent disabilities, being disabled is an
absorbing state, implying that once an individuatdimes disabled the individual cannot recover.
The transition probabilities for moving betweerfeliént states are affected by accidents that

might occur to the individual. The variabMt) takes the value 1 if an accident occurred between



timet andt+1 and 0 if no accident occurred in this time peribige probability of an accident is
allowed to depend on the individual's current lab@rket status, accidents can be work related
and therefore employed individuals might have higivebabilities of getting an accident. The

probability that of an accident betweeandt+1 equals:

G (k) = Pr(A(t) = 1| S (1) = k)

In our empirical model, we focus on the transijgwababilities between the different states,

which are given by
Peiinam (@ =Pr§t+1) =i,S,(t+Y = j|S(t) =k, S,(t) =m, At) = a)
Since disability is an absorbing state this tramsiprobability equals O inis disabled angis

non-disabled.

We use logit specifications to parameterize théabdities defined above. In particular,

exp(y +3ds(t) +v,)
1+exp(xy +ds(t) +v,)

g (s (1) =

wherex; is a vector of the individual’'s socioeconomic @weristics (also containing an
intercept) at time andv, is an unobserved component that does not varytower The transition

probabilities are specified as:

eXp(XuB(i,j),(k,m) +na(t) + V(i,j),(k,m))
+ Z(i iyecem EXPOB iy gemy T 78 + Vi iy 1om))

Pei.yem (@) =

if (i,j)#(k,m)and

1
+ Za - yzem EXPOB iy gemy 78 + Vi jy 4omy)

Pr ey em (A(1)) = 1



The transition probabilities and the probabilitygeftting an accident are related to each
other by the unobserved heterogeneity componeats (say be related t@; yum , 01°,j", k,m).
It is well known that ignoring unobserved heteragjgnor the correlation between the different
terms can cause serious biases. We use a randectsespecification to model the unobserved
heterogeneity, and in particular a factor-loadipgafication to allow for correlation between the
different probabilities defined above. Define thleetorw of random variable@vy, W, ..., W), in
which each element, has two discrete mass points at 0 ahd’he parametef, denotes the

probability that the elements wy equals 1. The unobserved heterogeneity term follow

and

Vi em = w i), km)

wherea, anda;«m) are vectors of unknown parameters that have ay glament as the vector
W.

Consider an individual which we follow fdryears. In this observation period the labor
market states of the individual were givend{}), s(2),..., S(T) and the health states of the
individual are given b, (1), s(2),..., 5(T) and the sequenegl),a(2),...,.a(T) shows if an

accident occurred. The likelihood contribution litindividual is given by

N

.
r=3, Hn( D Pes (4.5 s (0.5, (D) X G (S (t))amj

n=1

Note that we take the initial labor market statad bealth status of the individual as given. In
section 4 we will estimate a multinomial logit mbéie these initial states, to investigate the
sensitivity of the initial state to early childhoodnditions.

The main parameters of interest in our model avsdliescribing the effects of accidents
on the transition probabilities. The identificatiohthese parameters hinges on the assumption
that individuals cannot anticipate the exact monagnthich an accident occurs. This does not
imply that an accident is exogenous or that eadivigual has in each time period the same
probability of having an accident. The probabitifyihaving accidents can differ between

individuals, based on both observed and unobsearvadcteristics. Furthermore, individuals

2 The model includes an intercept and thereforditiiecomponent is normalized to 0



might know that in particular periods the probabpitf getting an accident is high, for example
when they are employed. We only assume that inraxdvindividuals do not know the exact
timing at which an accident occurs. See Abbringdad den Berg (2003) for an extensive

discussion on identifying the effects of unantitgghinterventions in dynamic models.

3. The Data

3.1 Sample
To estimate our empirical model we us the Nati@fzld Development Study (NCDS), which is
a longitudinal study of about 17,000 individualsrbo Great Britain in the week of 3-9 March
1958. The study started as the “Perinatal Mort&8ityvey” and surveyed the economic and
obstetric factors associated with stillbirth anthimt mortality. Since the first survey in 1958,
cohort members have been traced on six other @swag) monitor their physical, educational
and social circumstances. The waves were carriethdi®65 (age 7), 1969 (age 11), 1974 (age
16), 1981 (age 23), 1991 (age 33) and 1999 (agdrtayidition to the main surveys, information
about the public examinations was obtained fronstifmols in 1978. For the birth survey,
information was gathered from the mother and thdicaé records. For the surveys during
childhood and adolescence (waves 1 to 3), inteiwvi@ere carried out with parents, teachers, and
the school health service; while ability tests wadeninistered to the cohort members. The
subsequent surveys included information on employraed income, health and health behavior,
citizenship and values, relationships, parentirdjlausing, education and training of the
respondents. In waves 4, 5 and 6, individuals skedhto retrospectively give information on
their employment, unemployment, out-of-the-labaicéand education/training periods,
recording their starting and ending dates. The N@XBerefore highly appropriate to look at life
histories and to study the impact of early life exgnces on health, education and employment.
In our empirical analyses we will focus on the pdrin which individuals participate in
the labor market. We use the waves in 1981, 1981,1899/2000 to construct individual labor
market histories since leaving full-time educatithre occurrence of accidents during adulthood
and the onset of disability. To avoid the probleneti-censoring, we consider only individuals

for whom we have information from the first momenteaving full time education. Therefore,



we only take into account the 12,537 individual®warticipated in the 1981-survey at agé 23
After selecting only those with complete labor &edlth histories, our final sample consists of
12,448 individuals. Case, Fertig and Paxson (2068) the same data and investigated attrition
from the survey by comparing low birth weight aathir's occupation across the different
NCDS waves. They did not find any evidence for nemmdom attrition with respect to these
variables. Furthermore, advisory and user suppotxs of the NCDS compared respondents and
non-respondents in the later surveys in terms ahsand economic status, education, health,
housing and demography. It was found that theildigion of these variables among the sample
survivors did not differ from the original sampteany great extent (NCDS User Support, 1991).
In addition, the 1981 sample was compared to thelB&L Population Censuses in terms of the
distributions of key variables such as maritaligagender, economic activity, gross weekly pay,
tenure and ethnicity (Ades, 1983). The overall tosion was that the sample appears to be
representative with respect to these variables.

We performed a simple test for the presence ofraadom attrition from the data by
running a logit regression on participating in #891-wave conditional on the labor market and
health status in the 1981-wave. We also includset @f individual characteristics as controls.
We performed the same test for attrition from tB@H2000-wave. The results show that attrition
does depend significantly on the labor market aealdth status in the 1981-wave (see Tables Al
and A2). In particular, employed individuals arermbikely to participate in later waves. In
Subsection 4.2 we investigate the sensitivity of arameter estimates with respect to this
attrition.

The labor market status is measured each year inivi#/e distinguish two labor market
outcomes, employed and non-employed. An individaiabnsidered to be employed if either he
has a full-time or part-time job, is self-employ@don maternity leave. Also an apprenticeship
scheme which is part of a job is considered as @ynptnt. Currie and Hyson (1999), who use
the same data set, show that their empirical esé not sensitive to the exact definition of
employment. In Figures 1 and 2, we show for menfanthles at different ages the employment
rate, the unemployment rate and the fraction afiddals out of the labor force and in full-time
education. For men employment rates rise sharglygtier the end of compulsory education at
age 16. After that the fraction of employed malestinues to increase until age 25, when almost

everyone has left full-time education. The fractidmales out of the labor force slowly

3 60% of the individuals in our sample are presenave 4 (age 23), 5 (age 33) and 6 (age 42), 28% o
in wave 4 and 12% in waves 4 and 5. For these grougalso observe information on early childhood
outcomes (Wave 1 and 2)
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increases with age. The unemployment rate is velgtconstant except for the ages 22 until 24,
when there seems to be some increased unemployfesimight either be related to a business
cycle effect, i.e. the recession in the late 19%)gihning 1980s or to an age effect, i.e. youth
unemployment. For the unemployment rate and tretiéra of individuals in full-time education
we see for females a similar pattern as for menvéder, the fraction of females who is out of
the labor force is much higher than for males. Tifastion increases until age 28. Afterwards,
when the fraction of females out of the labor fostarts to decrease, employment rates increase.

In the empirical analyses we are interested in paant disabilities or longstanding
illnesses which limit an individual in his dailytagties and/or work. These include, for instance,
serious disability such as epilepsy, blindnessfraess, multiple sclerosis, mental retardation, a
congenital condition, or a traumatic amputatiomoernal injury. In Appendix A we provide a
list of illnesses and disorders which we consideb@ng permanent and limiting. This
classification of disabilities coincides with thedrnational Classification of Diseases (ICD-9)
produced by the World Health Organization (197 He TCD is extensively used in
epidemiological and health management studiesassiflyy diseases and health problems (World
Health Organization, 2004). Case, Fertig and Pa@db), who use self-reported measures for
health as outcome variable, report that these mesane very strongly correlated to chronical
conditions and disabilities. Bajekal, et al (208Hdw in a report commissioned by the UK
Department for Work and Pensions that age-spedigibility for employed workers rates do not
vary much across surveys using different defingitor disability.

Figure 3 shows the fraction of individuals withiaability after age 16. Disability rates
are very similar for men and women. At age 16 adotfb of the individuals in the sample has
some disability. This increases up to about 13%gat42. Some people already have long
standing disabilities that started during childhdmgt the majority of the disabilities started
during working ages. In fact, the slope becomespsteat older ages, which means that the
hazard of onset of a disability becomes largereaple get older.

In this paper we define an accident as an ungatied event after which an individual is
admitted to hospital or attending a hospital ougpéior casualty department. We use the
accidents as a measure for an unanticipated he&aditk. The survey has a separate question for
in-patient admissions to a hospital or clinic foneduled surgery or treatment. We observe both

the date of the accident and the type of accitibten are much more likely to experience

* The questionnaire restricts the number of acc&ltivat can be reported to 8 in the 1981-wave andtte
1991 and 1999/2000-wave. In each wave only betvesmd 2 percent of the individuals actually reports
this maximum.
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accidents than women. In our sample, around 77#eofmen had at least one accident during the
observation period, while this was only about 42afomen. Multiple accidents for a single
individual are frequently observed. Not only theidience of accidents differs between men and
women, but also the types of accidents differ. Nlo&t a large share of the accidents takes place
at work. This means that we have to take the latarket status of the individual into account
when we specify our model for accidents. Tablestk lihe annual incidence rates for different
types of accidents. For each type of accident memaich more likely to experience this

accident than women. The most substantial diffexenéncidence rates occurs for work and
sports-related accidents. Figure 4 shows thatddr men and women the probability of having

an accident is relatively high until the mid-twestiand drops substantially afterwards.

We use the annual labor market status and digabthatus to classify each individual in
each year in one of four states: work and disafd¢d), non-work and disabled (NWD), work
and non-disabled (WND) and non-work and non-disaf/V/ND). In Figure 5 we show for
different ages the fraction of individuals in eathte. At every age most individuals are
employed and non-disabled. At later ages the fsaaif individuals being in non-work and non-
disabled decreases while the fractions of indivislirecrease in both disabled states (either WD
or NWD). Our empirical model is specified in terorsyearly transition probabilities between
these four states. Table 2 provides for both m&hvwamen a summary of the yearly transitions.
The table shows that there is a high degree & gighendence and individuals are much more

likely to change labor market status than disahbdtatus.

3.2 Background variables
The NCDS has abundant information on the individuadalth status and socio-economic
background. For each individual we observe a rafigariables that give information on an
individual’s health, cognitive ability and socio@mmnic status during early childhood. In
constructing the relevant background variablesallew the definitions used by Case, Fertig and
Paxson (2005) and Currie and Hyson (1999). Talpko8ides sample means of the relevant
variables. For many variables there is some itemresponse and leaving these observations out
of the analyses would considerable reduce our sasipt. We therefore defined dummy
variables indicating item non-response for sométées.

Low birth weight is a dummy variable for infamtgh a birth weight below 2500 grams.
There is epidemiological evidence that low birthgi is strongly associated with infant and
later life mortality (World Health Organization, @0). Low weight at birth can be the result of

either preterm birth (before 37 weeks of gestatmmpestricted fetal growth. In the empirical
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analyses we do not make a distinction between theseategories. We also include height at
age 23, as a (crude) measure for health. We caeduenmy variable that indicates if the mother
smoked after the fourth month of pregnancy. Smokimgng pregnancy has been found to be
related with cognitive deficiencies and other Healtoblems in the medical and epidemiological
literature (see for instance Blair et al, 1995; teoet al., 1995; Naeye & Peters, 1984; Williams
et al. 1998). Furthermore, we observe the motlagésat birth. Mother’s age at the child’s birth
can influence the child’s health through, for im&t@ nutritional deficiencies if the mother is very
young, or delivery complications if the mother Ider, etc. In the empirical analyses we will
include a polynomial in age.

The family’s socio-economic status is derived friti@ father’s social class at birth. The
social class corresponds to a system used by ttishBRRegistrar General and consists of:
professional, supervisory, skilled non-manual,lsiimanual, semi-skilled non-manual, semi-
skilled manual, and unskilled. We classify socioemuic status as high if the father is in a
professional, supervisory, skilled non-manual joedium if the father is in skilled manual, semi-
skilled non-manual; and low if the father is inesrg-skilled manual and unskilled job. Following
Currie and Thomas (1999), we classify individualwge father’s information is missing by the
mother’s social class. In case the social claskbeth parents are missing, we assign the
individual to low socioeconomic status if the matheas single and to missing if both parents
were present.

For each individual we observe test scores on ruadhsocial adjustment at age 7. Currie
and Thomas (1999) show that test scores at thefagbave significant impacts on later
education attainments and labor market outcomes nTdth test is designed for the NCDS and
assesses arithmetic ability. The score ranges &rtorL0. The final test score is the Bristol Social
Adjustment Guide, which is designed to assess’shikehavior in school and at home, in
particular the behavioral disturbances. The tesbmpleted by the teacher who knows the child
best> Higher scores indicate higher maladjustment. Tata dlso included information on the
Southgate Reading Test. However, since includirgytést score did not improve our empirical
analyses after the math score and Bristol Socigigiohent Guide were already included in the
model specification. Therefore, we ignore the negdest score.

The education level is depicted by compiling ancation variable with categories

aggregated to national vocational qualificatiorelesvWe include the following categories: less

® The guide consists of a number of phrases, whisitribe a child’s behavior, and which are grouped
under a heading. Some of these headings correspgradticular sub-symptoms such as:
unforthcomingness, withdrawal, depression, inconsege, hostility, peer-maladaptiveness, etc. The
teacher is asked to underline the sentences teatbscribe the child’s behavior.
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than O-levels, O-level equivalent, A-level equivdleand degree equivalent. Finally, we will use
the region at birth to control for geographicafeli€nces and/or differences in labor market

conditions.

4. Empirical results

4.1 Parameter estimates

In this section we discuss our estimation resuMlts.start with a model specification that
does not include education as an explanatory Vari&dgucation may take out the effects of early
childhood outcomes for accidents and disabilitidater ages. We also estimated a model with
education included and discuss the results in@edti2. The joint model form accidents and
transition rates includes unobservables. For tlibservables we take a factor loading
specification. More specifically, we take a digerbivariate distributionw;,w,), wherew, is
associated with the probability of getting an aeotdandw, with the transition process. The
random variablesaf,w.) are allowed to be related and each can take orvalues. The
parameterst (the factor loadings) are allowed to differ witdcé value ofy;,ws), for accidents
and for the transition rates. We report on the patars of the mixing distribution in the lower
panel of the tables but do not discuss these atiyeiti

Table 4a shows the logit specification for the taibty of experiencing an accident.
Being employed and being male raises the probalilian accident. This confirms what we
already saw in Table 1. The accident probabilityishaped in age; relatively high accident rates
are observed for the young and the old. The tdbtesiows that individual background, health
and cognitive ability during childhood years argaortant. In particular, individuals whose
mother smoked during pregnancy are more likelyufées an accident and the probability of
having an accident increases with the mother’'saadgperth. The parental socioeconomic status
also has a significant effect on the accident asely childhood conditions are thus important in
explaining negative health shocks during adulthdde: height at age 23 is important, taller
people have more accidents than small people.ithdils with a high math score at age 7 and
who were less socially adjusted (high BSAG scols) have higher probabilities of getting an

accident. It is difficult to connect a strong cdusterpretation to these findings since, for

® It is difficult to interpret the findings becaute parameters of Table 4 and 5 should be jointly
considered. For the accidents for instance, thgimalrdistribution is characterized By and the sum of
mass-point 1 and mass-point 3 on the one handhaensutm of mass-point 2 and 4 on the other hand. How
these accidents types relate to the different itiansaypes depends on the papemeters of table 5.
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example, the math score could also reflect occapatichoice which is not taken into account.
Finally, there is also some regional variationha incidences of accidents.

Table 4b shows the parameter estimates of a maitaddogit model for the transition
between the different labor market and disabilitess. These concern yearly transition
probabilities and the reference group is stayinthée same state. Of central importance is the
effect of an accident. Accidents have a signifigargact on all transitions probabilities. It is
however difficult to interpret the results directiyor instance, the negative coefficient of -0.151
for the transition from WD, NWD implies that accidents reduce this transitioobability
relative to the recurrence probability. Howevers tioes not imply that the transition from Work
to Non-Work states is lowered when an accident igcdtor this transition one also has to
consider the effect of an accident on the transstivom WND- WND, WND - WD,

WND - NWND and WND- NWD. In the next subsection we will perform som&gktions
with the model to make the effects of accidentseniosightful. For the other variables we briefly
mention their effect relative to the recurrence rat

Transition rates from work to non-work states aghér for females and the opposite
holds for transition rates from non-work to workated differently, females are more likely to
exit work and less likely to enter into work. Tissn line with results found in the labor supply
and unemployment literature. Furthermore, womemaak are more likely to become disabled
than their male counterparts. After age 20 the @odity of becoming disabled increases. There
are no clear patterns in how age affects transitimiween work and non-work states. It is
important to note that since all individuals weggrbwithin the same week, we cannot
distinguish true age effects from business cydieced.

The variables describing the early childhood cirstances, parental socioeconomic
status, mother smoking during pregnancy, motheyésad birth and the indicator for low birth
weight, all have significant effects on almosttedhsition probabilities. In particular, more
adverse early childhood conditions increase thbatitity of becoming disabled, the incidence
of entering non-employment and the length of nompleyment spells. Early childhood
conditions thus have a significant direct effectlom rate of health depreciation and changes in
employment rates over the life cycle.

Individuals with a high math score at age 7 and wkoe more socially adjusted are
significantly less likely to become disabled and-employed (high BSAG scores are associated
with lower social adjustment). When non-employéése individuals have higher transition rates
and hence on average short non-employment spellati®ly tall people at age 23 are more

likely to become disabled than shorter people. Wikertondition on disability status, we see that
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when tall people are non disabled that they arehmuomre likely to be employed, i.e. they have a
significant lower transition probability from empiment to non-employment and a significant
higher transition probability from non-employmeateamployment. Furthermore, there is some

significant regional variation in transition prolildkes.

4.2 Sensitivity analyses

Currie and Hyson (1999) investigate the effectsasfy childhood conditions on employment,
health and wages. Their empirical results inditiad¢ these effects actually differ between men
and women. In particular, the effects of earlydihdod conditions are for women pronounced at
younger ages than for men. Therefore, we also agtshour model separately for males and
females. The results are reported in Tables 5&anBor accidents most of the effects remain
qualitatively the same. For the transition ratesolwgerve some qualitative differences. The most
important differences concern the transitions betwwork states for disabled workers. From the
table it is difficult to judge whether these dieces are quantitatively important. Simulations
with the different models may shed some more lighthis. We return to this in the next section.

In the previous subsection we did not include tidvidual's education level as
regressor. In Subsection 2.1 we argued that eduncedin be an intermediate variable for early
childhood conditions. For example, Currie and Hy&#399) show that the effects of early
childhood conditions are largest on educationaimatents. However, education is also a proxy
variable for occupation and human capital. Therefitris likely to have a substantial effect on
labor market and health outcomes (Fuchs, 2004)e Kvant to test if early childhood
circumstances have an effect on the rate of hdalpheciation, we should include the level of
education in the model. Furthermore, estimatingieel with the level of education as
regressor provides an indication on the robustoeds effects of accidents.

Table 6 shows the estimation results for a modetifipation with the level of education
included. The education coefficients are signiftcént there are no important changes in the
magnitude and significance of the other variableseaeducation is included. The reference group
for education is those with an education below @lle Having higher education appears to
decrease the probabilities of becoming disabledramdemployed. The likelihood of an accident
is only higher for those with A-levels.

In Section 3 we showed that attrition from thegdas non-random with respect to the
labor market and disability status at age 23. Texkhf the attrition has an effect on the main

conclusions from the model, we estimate the mogainabut with a dummy variable indicating if

16



the individual drops out of the panel before tmaffiwave. In Table 7 we show the estimation
results including this additional dummy variable
(Table 7: TO BE ADDED).

5. Simulations with the model

5.1Initial state

In this section we perform some simulation expeni®¢o investigate the importance of health
shocks on disability and labor market transitiomd #& get some insight on how important early
childhood conditions are on outcomes during adolthén particular, we want to get some insight
into the importance of the different mechanismeulgh which early childhood conditions work.
However, in our model we took the initial stateeath individual as given. Therefore, before

presenting the results from the simulation expemisieve first estimate a model for the initial stat

Table 8 shows the estimation results for a muttitablogit model for the initial state,
which is the first state after leaving full-timeusation. Compared to the earlier estimations, we di
not include age a regressor as there is only littt@ation in the age at which individuals leavi-fu
time education and it appeared to have little enqilary power. Women are less likely to be
disabled than men. Taller people and individuath wihigh math score at age 7 and those who are
more socially adjusted have significantly higheshabilities of being employed and non-disabled
after leaving school. The variables describingyeehlldhood conditions most often do not have a
significant impact; only individuals whose motheraked during pregnancy and had parents from a
low socioeconomic background are significantly nidely to be non-employed and non-disabled.
This hints that Marmot'’s the pathways’ hypothesee(Marmot et al, 1999), i.e. that the effects of
early childhood conditions on later age health soalo-economic status mainly works via its effect

on health and socioeconomic status at early achdtho

5.2 Smulations

The model estimates can be used to perform soméations that give us more insight into the
importance of health shocks as measured by oudertts variable and background variables on
transition rates between disability and employnstates. We use Tables 4aa, 4b and 8 for the

simulations.
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Figure 6 depicts work and disability probabilitfes each individual in the sample, starting at age
16. Hence, this is an informal check on the fitref model. Figure 6 compares rather well with
the observed probabilities depicted in Figure 5.

We first investigate the effect of accidents onpghebability of getting a
disability. Next, we look at the impact of a digd&p on employment rates. Finally, we
look at the role of childhood conditions on botkatility and employment. The results

are shown in Tables 9, 10 and 11 respectively.

We look at the effect of accidents through différsrenarios: (a) getting an accident every
year, (b) no accident and (c) one accident at giZ-igure 7 we compare the predicted
disability rates of the model with the simulatedatiility rates in the different scenarios. If
everyone would have an accident every year, dipabéites at age 40 would be twice as high as
in case no-one would ever have an accident. Ihdiwvidual would get an accident disability rates
at age 24 are 4.8%, this is only slightly lowentliae average in the sample (4.9%). An accident
at age 25 increases the disability rate in the peat with 8% (from 4.9% to 5.3%). Disability is
an absorbing state and hence disability rates rehigh after the single health shock (accident).

We found that the incidence of an accident is éidbr those at work we and therefore
considered the following little experiment. We ficeonsider the case where the incidence of
adverse health shocks is reduced with 25% andwexibnsider the case where work does not
affect the incidence of health shocks. The lattpeeiment could for instance mimic the effect of
a workplace safety policy or a policy aimed at i@dg work stress. The (indirect) effects of
these experiments on disability and employmensrate very small. For instance, the disability
rate at age 40 is reduced from 11.8% to 11.6% endhitployment rates in both experiments go
up from 88.1% to 88.2%. We can see that reducita amcidents by 25% is almost equivalent to
removing the effect of work on accidents.

For the effect of disability on employment ratesaeenpare the following cases: what
are the employment rates given (a) the disabiitgs predicted by the model (b) when nobody is
ever disabled, and (c) when everybody becomesldabage 25. From figure 8 it can be seen that
at age 25, employment rates drop drastically (6962 if individuals get a disability and this
decline in employment continues over time. The lyetiiveen employment rates widens for the
different disability scenarios. By age 40 the difece in employment is of 19.8% between the non-
disabled and the disabled case (see Table 10).

Finally, we explore the role of childhood conditgsoend assume that everybody comes

from a high socio-economic background (labeledigls 8ES). We in addition assume that other
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background variables are favorable (i.e. no lowhbireight and no maternal smoking). We the
effect of SES on (a) initial state, (b) direct s#ion probabilities, and (c) accident probabititigve
do this to see where early childhood conditiongrawet important. Tables 11 and 12, present the
effects of childhood characteristics on disab#ibd employment (respectively) at different stages.
The first observation is that childhood charactiessappear to matter more in the transition
probabilities and have the less impact on the (itityaof experiencing accidents (see Figure 9).
Indeed, it seems that coming from a high SES dotgreatly affect the rate of health shocks in
order to substantially reduce disability. Likewikgh SES has only a limited impact on the
probability of being disabled after completing ftithe education, the initial state (11.7% versus
11.8%). On the other hand, disability rates in tihad are greatly reduced (10%). This is because
the socio-economic background continues to inflaghe transition probabilities. The effects on
employment rates are very similar. High SES in@s@&mployment only through its effects on the
transition probabilities (91.4% versus 88.1%). Tdaa be shown in Figure 10, where only the line
for the high SES during the transitions differarirthe predicted by the model.

For comparison purposes, we perform the same diomgawith low SES, that is, we look
at how employment and disability rates vary wheergyody comes from low SES (and all
mothers smoked during pregnancy and all had loth bieight) during the three different
pathways: (a) initial state, (b) direct transitfmobabilities, and (c) accident probabilities.dhde
seen from figure 11 that employment rates at aga 48ses (a) and (c) are quite similar to thesrate
predicted by the model (87.8%, 88.1% and 88.1%esely). This again demonstrates the
limited impact of SES on initial employment conalits and the rate of health shocks. SES is, on the
other hand, important for its employment effectsrayithe transitions in adulthood. Indeed, if all
individuals were from a low SES employment wouldd&guced to 81.3%. Figure 12 shows the gap
in the evolution of employment for those of low dngh SES during the transitions. By age 40, this

gap is of 11.1%.

The effect of SES on disability through the differpaths is somehow different. This is
related to the fact that SES appears to have alswmeore pronounced effect on the initial
disability rates after finishing full-time educatidn figure 13 we can see that if people havena lo
SES during the initial status, disability ratesgé 16 would be much higher than in the other
scenarios (6.7% versus 4.5%). Nevertheless, whitwvidnals are from a low SES during the
transitions, the disability rate increases muctefaand, by age 40, it is higher than in any other
scenario (15.8% compared with 13.6% for the ingtate scenario and 11.8% for both the accident

scenario and the predicted probability). The differe in disability rates for the effects of SES on
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transitions is of almost 6 percentage points atégeetween those from high and those from low

SES, as can be seen in figure 14.

6. Conclusion

This paper explores the relationship of disabdityl work over the life cycle. We are particularly
interested in the effect of a health shock on lateployment and disability outcomes and we
want to examine whether this relationship differwgocio-economic conditions during early
childhood. We use unanticipated hospital admissflaieeled as accidents) as a measure of a
health shock. In a dynamic model, we exploit thantitipated nature of our health variable to
assess its causal effect on disability and laboketatatus. We estimate our model on data from
the British National Child Development Study (NCD3)e results indicate that indeed current
labor market status greatly increases the prolabiliexperiencing health shocks (by 40%).
Accidents have a strong impact on the individualiscomes; in particular, the occurrence of a
disability is more than twice as likely to happédteaexperiencing an accident. Furthermore,
individuals with disabilities have a much higheolpability of entering unemployment. Finally,
early childhood circumstances have a direct effadbecoming disabled and non-employed
during the course of life. Indeed, individuals wagarents where from low SES have 40% more
chances of becoming disabled and 22% more chandesdge their job due to disability.

Our results are particularly relevant for policyttees as we postulated in the
introduction. They are partly in line with previoliterature findings (Case, Lubotski & Paxson,
2002; Case, Fertig & Paxson, 2005; Currie & Hys®99) where it has been found that lower
income children are at higher risk of worse healtig that the effects are long lasting. According
to the pathways models, childhood circumstancesod@ffect adult health risk directly but
indirectly through its effects on adult social anestances. Our findings suggest, that parental
low SES has a limited effect on health outcome=ady adulthood and a much stronger effect on
the likelihood of being disabled later in adultho®tlis is the case because the parental socio-
economic background appears to have a strong @ffiedisability and employment transition
ratesafter that the individuals have entered the labor maiké find that socio-economic
background has a significant, but quantitativelyalmffect on the accident rates. Therefore the
indirect effect of low socio-economic status, \ha bccurrence of a health shock, is very small.

From this one can conclude that the larger patti@effect of low socio-economic status during
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early life comes from an accumulation of highensition rates to disability and non-
employment.

This conclusion is important for public policy sinit implies that a policy that improves
early childhood outcomes for the economically disaddaged will reduce the odds of
experiencing a permanent disability later in liféis in turn will positively affect the work
patterns of workers later in life. Policies aimedhee young can thus positively influence health

and work outcomes at advanced ages.
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Table 1: Yearly incidences of different types of accidents

Road (pedestrian)
Road (driver)
Workplace

Home

Sports

Other

Male Female
0.0018 0.0013
0.0179 0.0080
0.0398 0.0072
0.0127 0.0107
0.0338 0.0047
0.0139 0.0072

Table 2: Transition matrices for work and disability states by gender

Male Female

WD(t) NWD(t) WND(t) NWND(t) WD(t) NWD(t) WND(t) NWND(t)
WD(t-1) 95.3% 4.7% WD (t-1) 90.3% 9.7%
NWD(t-1) 16.8% 83.2% NWD (t-1) 12.8% 87.2%
WND(t-1) 0.3% 0.1% 96.8% 2.8%dWND(t-1) 0.3% 0.0% 91.7% 7.9%
NWND(t-1) | 0.3% 0.7% 41.9% 57.2%YNWND(t-1) 0.1% 0.4% 19.3% 80.2%
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Table 3: Sample mean of the individual characterists
Total Male Female
Female 50.1%
Parental socioeconomic status at birth
Missing 6.3%9 6.6% 6.0%
High 25.6% 25.9% 25.3%
Medium 47.1% 46.5% 47.7%
Low 21.0% 21.0% 21.0%
Mother smoked after the fourth month of pregnancy
Missing 6.3% 6.5% 6.1%
Yes 30.8% 30.3% 31.3%
No 62.9% 63.1% 62.6%
Mother's age at birth (in years) 27.6 27.6 27.6
Missing 52% 54% 4.9%
Height at age 23 (in meters) 1.70 1.77 1.62
Missing 0.7% 0.7% 0.6%
Birth weight
Missing 55% 5.8% 5.2%
Low (less than 2500 grams) 4.8%4.1% 5.4%
Normal (more than 2500 grams) 89.7990.1% 89.3%
Math test score at age 7 (scale 0-10) 51 5.1 5.0
Missing 11.3% 11.9% 10.8%
Bristol Social Adjustment Guide at age 7 8.3 9.7 6.9
Missing 11.2% 11.8% 10.7%
Region of residence at birth
Missing 51% 54% 4.9%
North 27.2% 26.6% 27.8%
Midlands 23.5% 24.3% 22.7%
South & Wales 16.4% 16.2% 16.5%
Scotland 10.5% 10.2% 10.8%
London & South-East 17.4% 17.4% 17.3%
Education (National Vocational Qualification level)
Below O-levels equivalent 26.1%24.5% 27.7%
O-level equivalent 31.4% 27.7% 35.0%
A-level equivalent 17.0% 20.8% 13.3%
Degree equivalent 25.6% 27.1% 24.1%
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Table 4a: Logit for probability of experiencing anaccident

Parameter Standard
estimate error
Intercept 0.120 0.007
Being employed 0.371 0.009
Female -1.036 0.009
Age (divided by 10) -1.686 0.003
Age squared (divided by 100) 0.221 0.002
Parental socioeconomic status at birth
missing 0.041 0.004
high -0.063 0.007
low -0.047 0.006
Mother smoked at pregnancy 0.089 0.007
missing 0.224 0.004
Mother’'s age at birth
age (divided by 10) -0.468 0.004
age squared (divided by 100) 0.720 0.004
missing -1.074 0.003
Height at age 23 1.220 0.007
missing 1.900 0.004
Low birth weight 0.005 0.004
missing -0.218 0.003
Math score at age 7 0.112 0.009
missing 0.046 0.006
Bristol Social Adjustment Guide at age 7 0.764 P.01
missing -0.082 0.008
Region of residence at birth
missing 0.217 0.005
North 0.047 0.008
Midlands 0
South & Wales 0.024 0.004
Scotland -0.105 0.005
London & South-East 0.035 0.004
Unobserved heterogeneity (factor loading)
Probability 1:0, 6, 0.162 0.0004
Probability 2: (16, )0, 0.104 0.0003
Probability 3:6, (1-65) 0.447 0.0012
Probability 4: (18, )(1-65) 0.287 0.0008
Location mass point 1 0
Location mass point 2 1.190 0.005
Location mass point 3 -0.984 0.007
Location mass point 4 0.206 0.004
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Table 4b: Multinomial logit with unobserved heterageneity on transitions between work and disability
states

WDto NWDto WNDto WNDto WNDto NWNDto NWND to NWND to

NWD WD WD NWD NWND WD NWD  WND
Intercept 2321 -2.111 -6.797-7.242  -3.402  -3.159  -3.768  3.082
(0.005) (0.006) (0.004)(0.006) (0.004)  (0.004) (0.005)  (0.010)
Accidents -0.151 0.154  0.8161.444  0.064 0.739  0.864 0.190
(0.003) (0.003) (0.003)(0.003) (0.010)  (0.011) (0.003)  (0.005)
Female 0.794 -0.447  0.2940.864  0.961 -1.184  -0.689  -0.867
(0.008) (0.034) (0.005)(0.003) (0.008)  (0.004) (0.004)  (0.005)
Age (divided by ~ -0.180 0.645 -0.111-1.429  2.610 -0.764  -1.035  -2.244

10)

(0.004) (0.005) (0.005)(0.006) (0.004) (0.005) (0.003) (0.006)
Age squared -0.039 -0.161 0.1060.314 -0.598 0.105 0.246 0.340
(divided by 100)

(0.004) (0.004) (0.004)(0.005) (0.003) (0.012) (0.005) (0.004)
Parental socioeconomic status at birth

missing 0.1990.066 0.130  0.172  0.282 0.135  -0.408  -0.153
(0.004) (0.004) (0.006)(0.007) (0.003)  (0.003) (0.011)  (0.003)
high -0.198 -0.102 -0.184-0511 -0.157 0375  -0.165  0.210
(0.003) (0.011) (0.007)(0.003) (0.004)  (0.003) (0.004)  (0.005)
low 0.223 -0.126  0.1870.215  0.246 0.456  -0.174  -0.146
(0.003) (0.017) (0.007)(0.003) (0.006)  (0.007) (0.003)  (0.004)
Mother smoking ~ 0.158 -0.017  0.1910.395  0.179 -0.167  0.172 -0.040

at pregnancy

(0.004) (0.009) (0.006)(0.003) (0.007) (0.004)  (0.003) (0.006)
missing 0.703 -0.501 0.0730.540 0.221 -0.284 -0.363 -0.204

(0.003) (0.004) (0.006)(0.003) (0.004) (0.005)  (0.004) (0.004)
Mother's age at
birth
age (divided by 0.081 -0.355 -0.4690.192 -0.282 0.094 -0.114 -0.107
10)

(0.004) (0.012) (0.005)(0.003) (0.006) (0.005)  (0.003) (0.007)
age squared 0.133 0.303 0.739-0.511 0.444 0.132 0.282 0.281
(divided by 100)

(0.003) (0.013) (0.004)(0.005) (0.008) (0.004)  (0.004) (0.005)

missing -0.150 0.025 -0.331-0.553 -0.378  0.013  0.140 -0.082
(0.004) (0.004) (0.006)(0.005) (0.005)  (0.003) (0.003)  (0.006)
Height at 23 0.013 0.600 05190419  -1.339  0.007  0.518 0.873
(0.004) (0.013) (0.008)(0.008) (0.004)  (0.008)  (0.006)  (0.009)
missing -0.385 0.249 -0.4750.272  -1.968  0.134  -0.401  1.207
(0.003) (0.005) (0.005)(0.005) (0.019)  (0.004) (0.003)  (0.010)
LBW 0.048 -0.456 0.206-0.261 -0.068  0.177  -0.052  -0.099
(0.003) (0.008) (0.003)(0.007) (0.019)  (0.003) (0.015)  (0.013)
missing 0.062 -0.267 -0.309-0.344  -0.196 0590  0.069 -0.043

(0.008) (0.006) (0.012)(0.006) (0.004) (0.004)  (0.004) (0.004)
Math score at age -0.103 0.056 -0.065-0.031 -0.527 0.001 -0.032 0.363
7

(0.003) (0.003) (0.003)(0.003) (0.008) (0.003)  (0.003) (0.007)

missing 0.101 -0.955 0.1680.038  0.021 -0.456  0.376 0.076
(0.004) (0.033) (0.027)(0.007) (0.008)  (0.00.)  (0.003)  (0.010)
BSAG at age 7 0.472 -0.410  0.1440.061  3.269 -0.048  0.104 -2.046

(0.005) (0.005) (0.004)(0.003) (0.038)  (0.003) (0.003)  (0.027)
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missing -0.176 0.651 -0.085-0.336 0.071 -0.100 -0.319 -0.046
(0.011) (0.022) (0.027)(0.005) (0.009)  (0.005)  (0.004)  (0.011)
Region of residence at birth
Missing -0.059 -0.031 -0.181-0.331 0.163 0.041 0.109 0.495
(0.004) (0.004) (0.004)(0.005) (0.003)  (0.003) (0.003)  (0.006)
North 0.395 -0.119 -0.0770.192 0.163 0.116 0.415 -0.015
(0.003) (0.004) (0.003)(0.004) (0.003)  (0.003) (0.004)  (0.006)
South/Wales 0.170 -0.140 0.1800.122 0.037 0.078 0.261 -0.020
(0.004) (0.006) (0.003)(0.004) (0.005)  (0.011)  (0.005)  (0.006)
Scotland 0.199 0.013 -0.014-0.293 0.120 0.357 0.394 -0.025
(0.003) (0.006) (0.004)(0.004)  (0.004)  (0.009) (0.006)  (0.005)
London 0.012 -0.127 -0.130-0.284 0.012 -0.347 0.359 -0.004
(0.003) (0.004) (0.003)(0.005) (0.005)  (0.006)  (0.005)  (0.005)
Location mass O 0 0 0 0 0 0 0
point 1
Location mass -0.628 1.125 0.262 -0.884 -0.209 -0.814 -0.100 29.5
point 2
(0.004) (0.004) (0.003) (0.009) (0.004) (0.014) OQ@®)  (0.006)
Location mass -1.429 0.361 -0.546 -1.694 -1.102 -0.386 -0.634 658.
point 3
(0.008) (0.007) (0.004) (0.005) (0.006)  (0.004) OQB) (0.014)
Location mass -2.057 1.486 -0.284 -2.578 -1.932 -1.200 -0.734 181.
oint 4
P (0.004) (0.004) (0.004) (0.004) (0.004)  (0.004) OQ@)  (0.004)
Value of the log-105,348.420
likelihood
Table 5a: Logit for probability of experiencing anaccident -
Males
Parameter Standard
estimate error
Intercept -0.420 0.000
Being employed 0.387 0.000
Age (divided by 10) -1.534 0.000
Age squared (divided by 100) 0.182 0.000
Parental socioeconomic status at birth
missing 0.080 0.000
high -0.101 0.000
low -0.053 0.000
Mother smoked at pregnancy 0.106 0.000
missing 0.274 0.000
Mother’s age at birth
age (divided by 10) -0.727  0.000
age squared (divided by 100) 1.068 0.000
missing -1.468 0.000
Height at age 23 1.059 0.000
missing 1.661 0.000
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Low birth weight
missing

Math score at age 7
missing

Bristol Social Adjustment Guide at age 7
missing

Region of residence at birth
missing
North
Midlands
South & Wales
Scotland
London & South-East

Unobserved heterogeneity (factor loading)

Probability 1:6, 6,
Probability 2: (16, )6,
Probability 3:0; (1-6,)
Probability 4: (16, )(1-6,)
Location mass point 1
Location mass point 2
Location mass point 3
Location mass point 4

-0.064 0.000
-0.073 0.000

0.897 0.000
0.054 0.000

1.645 0.00
-0.150 0.000
-0.011 0.000
0.125 0.000
0

0.075 0.000
-0.045 0.000

0.036 0.000
0.157 0.000
0.114 0.000
0.421 0.000
0.307 0.000

0

1.156 0.000
-0.907.000

0.249 0.000

Table 5a: Multinomial logit with unobserved heter@eneity on transitions between work and disability

states —Males

WDto NWDto WNDto WNDto WNDto NWNDto NWND to NWND to

NWD WD WD NWD NWND WD NWD WND

Intercept 0.499 -2.827 -6.057 -7.319 2.917 -3.371 -4.526 8.6
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0(W) (0.000)

Accidents -0.309 -0.133 0.834 1.930 0.070 1.987 1.062 -0.015

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0(W) (0.000)

Age (divided by -3.460 0.959 -0.049 -4.837 1.258 -2.888 -2.117 94.8

10)
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0(W) (0.000)
Age square  0.541 -0.238 0.092 0.909 -0.369 0.482 0.451 0.243
(divided by 100)
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0QD) (0.000)
Parental socioeconomic status at birth

Missing 0.008 -0.714 0.196 1.129 0.615 2.417 2.28 -0.518
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) O0Qm) (0.000)
High -0.454 0.190 -0.223 -0.299 -0.047 0.789 0.886 0.228
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) O0Qm) (0.000)
Low 0.422 -0.322 0.180 0.007 0.510 0.640 -0.244 .26D
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) O0Qm) (0.000)

Mother smoking 0.236 0.017 0.230 0.849 0.338 -0.528 0.209 -0.082
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at pregnancy

(0.000) (0.000)
Missing 0.916 -1.367

(0.000) (0.000)
Mother's age at
birth
age (divided by 1.859 -0.630
10)

(0.000) (0.000)
age squared -3.085 0.101
(divided by 100)

(0.000) (0.000)

missing -0.062 0.627
(0.000) (0.000)
Height at 23 0.165 0.900
(0.000) (0.000)
Missing -0.307  1.400
(0.000) (0.000)
LBW -0.079  -0.925
(0.000) (0.000)
Missing 2.338 -0.449

(0.000) (0.000)
Math score at age -0.492 0.289
7

(0.000) (0.000)

Missing -1.715 -0.015
(0.000) (0.000)

BSAG at age 7 1.784 -1.004
(0.000) (0.000)

Missing 1.820 -1.393

(0.000) (0.000)
Region of residence at birth

Missing -0.040 0.784
(0.000) (0.000)
North 0.688 0.060
(0.000) (0.000)
South/Wales 0.248 -0.302
(0.000) (0.000)
Scotland 0.383 -0.301
(0.000) (0.000)
London -0.146 -0.293

(0.000)  (0.000)

Location mass O 0
point 1

Location mass -0.761 1.872
point 2

(0.000) (0.000)
Location mass -2.014 1.565
point 3

(0.000) (0.000)
Location mass -2.526 3.437

(0.000) (0.000)  (0.000)  (0.000) OQD)  (0.000)
0574 -1.867  0.491  -1.320  -1.903  0.136
(0.000) (0.000)  (0.000)  (0.000) OQm)  (0.000)

-1.053 0.790 -0.842 -0.793 -0.235 0.246

(0.000) (0.000)  (0.000)  (0.000) OQD)  (0.000)
1592 -1.307  1.472 1.245 -0.115 -0.556

(0.000) (0.000)  (0.000)  (0.000) OQ@D)  (0.000)
0463 -0.922  -1.374  -0.474 0780  -1.407
(0.000) (0.000)  (0.000)  (0.000) OQ@D)  (0.000)
0.8223.003  -2.737 0432  1.196 2.299
(0.000) (0.000)  (0.000)  (0.000) OQ@D)  (0.000)
-1.559-0.206  -4.697  -0.189  -2.104  3.837
(0.000) (0.000)  (0.000)  (0.000) OQ@D)  (0.000)
0.2050.556  0.118 2326  3.132 -0.307
(0.000) (0.000)  (0.000) (0.000) OQ@D)  (0.000)
-2.093-1.370  -0.663 0212  -0.135  -0.336
(0.000) (0.000)  (0.000) (0.000) OQ@D)  (0.000)
-0.438-0.398  -1.187  -0.040  -0.509  0.778

(0.000) (0.000)  (0.000)  (0.000) OQ@M)  (0.000)

0.292-0.464  0.051 0715  -0.912  -0.430
(0.000) (0.000)  (0.000)  (0.000) OQD)  (0.000)
1.575-0.823  14.259  -0.358  0.440 -8.257
(0.000) (0.000)  (0.000) (0.000) OQ@D)  (0.000)
-0.256-0.702  0.170 -0.247  0.535 0.415

(0.000) (0.000)  (0.000)  (0.000) OQD)  (0.000)

0.399-1.272  0.069 0.194  0.479 2.459
(0.000) (0.000)  (0.000)  (0.000) OQ@D)  (0.000)
-0.2010.097  0.319 1.235  0.623 -0.150
(0.000) (0.000)  (0.000)  (0.000) OQ@m)  (0.000)
0.088-0.056  -0.046 1777  -0.268  0.040
(0.000) (0.000)  (0.000)  (0.000) OQ@m)  (0.000)
-0.219-0.974  0.263 1.976  0.006 -0.184
(0.000) (0.000)  (0.000)  (0.000) OQD)  (0.000)
-0.112-1.097  -0.027  1.754  1.198 0.145
(0.000) (0.000)  (0.000) (0.000) OQ@m)  (0.000)

0 0 0 0 0 0

0.085 -2.509 -1.345 -0.305 0.018 1.103

(0.000) (0.000)  (0.000) (0.000) OQ@D)  (0.000)
-0.500 -1.336  -1.885  1.504  0.232 1.037

(0.000) (0.000)  (0.000)  (0.000) OQ@D)  (0.000)
-0.415 -3.845 -3.230 9d.1 0.250 2.140
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point 4

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) OC@)  (0.000)
Value of the log-53,566.645
likelihood
Table 5b: Logit for probability of experiencing anaccident -
Females
Parameter Standard
estimate error

Intercept -1.047 0.000
Being employed 0.267 0.000
Age (divided by 10) -2.302 0.000
Age squared (divided by 100) 0.358 0.000
Parental socioeconomic status at birth

missing -0.064 0.000

high 0.049 0.000

low -0.046 0.000
Mother smoked at pregnancy 0.026 0.000

missing 0.077 0.000
Mother’s age at birth

age (divided by 10) 0.083 0.000

age squared (divided by 100) -0.057 0.000

missing 0.595 0.000
Height at age 23 1.276 0.000

missing 1.890 0.000
Low birth weight 0.059 0.000

missing -0.591 0.000
Math score at age 7 0.528 0.000

missing 0.017 0.000
Bristol Social Adjustment Guide at age 7 0.144 0.00

missing 0.033 0.000
Region of residence at birth

missing -0.005 0.000

North -0.108 0.000

Midlands 0

South & Wales -0.132  0.000

Scotland -0.224 0.000

London & South-East 0.012 0.000
Unobserved heterogeneity (factor loading)

Probability 1:0, 6, 0.128 0.000

Probability 2: (16, )6, 0.308 0.000

Probability 3:6, (1-65) 0.166 0.000

Probability 4: (18, )(1-6>) 0.398 0.000

Location mass point 1 0

Location mass point 2 -1.466).000

Location mass point 3 -0.70@.000

Location mass point 4 -2.165.000
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Table 5b: Multinomial logit with unobserved heterageneity on transitions between work and disability

states —Females

WDto NWDto WNDto WNDto WNDto NWNDto NWND to NWND to
NWD WD WD NWD  NWND WD NWD WND
Intercept -0.585 -2.034 -4.526 -1.680 -3.512 -1.784 -1.106 748.
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0QW) (0.000)
Accidents 0.330 0.431 0.799 0.992 -0.050 -1.223 0.624 0.250
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0(W) (0.000)
Age (divided by 0.976 1.096 0.316 -3.545 3.496 -3.267 -2.552 -1.964
10)
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0(W) (0.000)
Age square -0.240 -0.225 0.033 0.664 -0.744 0.510 0.502 0.317
(divided by 100)
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .0(m) (0.000)
Parental socioeconomic status at birth
Missing 0.345 -0.693 0.248 0.861 0.254 -1.102 22.2 0.096
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 0Qm) (0.000)
High -0.040 -0.089 -0.137 -0.520 -0.177 0.450 38.7 0.185
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 0Qm) (0.000)
Low -0.049 -0.160 0.189 0.404 0.102 0.595 -0.238 0.120
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) O0OQm) (0.000)
Mother smoking 0.119 -0.098 0.154 -0.039 0.105 -0.059 0.202 -0.026
at pregnancy
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 0Qm) (0.000)
Missing -0.039 -1.325 -1.157 1.271 0.184 -1.489 -1.024 -0.391
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 0Qm) (0.000)
Mother's age at
birth
age (divided by -1.238 -1.515 -1.716 -0.110 -0.429 -0.244 -0.743 -0.345
10)
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 0Qm) (0.000)
age squared 2.488 2.548 -3.006 -0.350 0.676 0.502 1.408 0.744
(divided by 100)
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) OQm) (0.000)
missing -0.086 0.110 -1.142 -2.284 -0.578 -0.766 -0.383 -0.623
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 0Qm) (0.000)
Height at 23 -0.773 0.735 0.203-0.123 -1.506 -0.815 0.198 0.642
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 0Qm) (0.000)
Missing -1.545 0.287 -1.064-1.242 -2.092 -0.631 -2.349 0.885
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 0Qm) (0.000)
LBW -0.188 -0.342 0.265-0.229 -0.101 0.500 -0.494 -0.049
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 0Qm) (0.000)
Missing -0.166 -0.383 -0.253-0.554 0.022 1.164 -0.172 0.024
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 0Qm) (0.000)
Math score atage -0.181 -0.007 -0.144-0.032 -0.588 -0.033 -0.085 0.270

7
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(0.000)  (0.000) (0.000) (0.000)  (0.000)  (0.000) (0.000)
Missing -0.112 -0.066 0.164-0.183 0.097 -0.466 0.223
(0.000) (0.000) (0.000) (0.000)  (0.000)  (0.000) (0.000)
BSAG at age 7 0.607 -0.447 -0.1300.055 4.065 -0.085 -2.712
(0.000) (0.000) (0.000) (0.000)  (0.000)  (0.000) (0.000)
Missing -0.046 0.074 0.1300.079 -0.003 0.133 -0.219
(0.000) (0.000) (0.000) (0.000)  (0.000)  (0.000) (0.000)
Region of residence at birth
Missing -0.692 0.061 -0.114-0.286 -0.456 0.091 0.620
(0.000) (0.000) (0.000) (0.000)  (0.000)  (0.000) (0.000)
North 0.478 -0.239 0.0210.033 0.068 0.074 0.003
(0.000) (0.000) (0.000) (0.000)  (0.000)  (0.000) (0.000)
South/Wales 0.170 -0.066 0.1910.140 0.057 0.230 -0.061
(0.000) (0.000) (0.000) (0.000)  (0.000)  (0.000) (0.000)
Scotland 0.376 -0.121 0.116-0.121 0.022 0.483 0.037
(0.000) (0.000) (0.000) (0.000)  (0.000)  (0.000) (0.000)
London 0.219 -0.051 -0.187-0.072 -0.008 -0.785 -0.070
(0.000) (0.000) (0.000) (0.000)  (0.000)  (0.000) (0.000)
Location mass O 0 0 0 0 0 0
point 1
Location mass 0.834 0.423 -1.020 -0.973 -0.286 0.812 4.80
point 2
(0.000) (0.000) (0.000) (0.000)  (0.000)  (0.000) (0.000)
Location mass -0.839 -0.333 0.272 0.005 0.835 0.986 0.991
oint 3
P (0.000) (0.000) (0.000) (0.000)  (0.000)  (0.000) (0.000)
Location mass -0.005 0.090 -0.748 -0.968 0.549 1.798 0.187
oint 4
P (0.000) (0.000) (0.000) (0.000)  (0.000)  (0.000) (0.000)
Value of the log-51,285.853
likelihood
Table 6a: Logit for probability of experiencing anaccident —
With Education
Parameter Standard
estimate error
Intercept 0.065 0.003
Being employed 0.357 0.005
Female -1.030 0.003
Age (divided by 10) -1.702 0.003
Age squared (divided by 100) 0.224 0.002
Parental socioeconomic status at birth
missing 0.054 0.003
High -0.060 0.006
Low -0.046 0.005
Mother smoked at pregnancy 0.085 0.004
missing 0.218 0.003
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Mother’s age at birth
age (divided by 10)
age squared (divided by 100)
missing
Height at age 23
missing
Low birth weight
missing
Math score at age 7
missing
Bristol Social Adjustment Guide at age 7
missing
Region of residence at birth
missing
North
Midlands
South & Wales
Scotland
London & South-East
Education
O-level
A-level
Degree

Unobserved heterogeneity (factor loading)

Probability 1:6, 6,
Probability 2: (16, )6,
Probability 3:0; (1-6,)
Probability 4: (16, )(1-65)
Location mass point 1
Location mass point 2
Location mass point 3
Location mass point 4

-0.459
0.706
-1.088
1.226
1.937
0.016
-0.224
0.135
0.032
0.836
-0.069

0.246
0.045
0
0.021
-0.105
0.039

0.018
0.142
0.012

0.138
0.089
0.471
0.302
0
1.246
-1.225
0.309

0.003
0.003
0.003
0.004
0.003
0.003
0.003
0.003
0.003
8.00
0.003

0.003
0.003

0.004
0.003
0.003

0.010
0.005
0.005

0.0004
0.0002
0.0013
0.0008

0.003
0.003
0.004

Table 6b: Multinomial logit with unobserved heterayeneity on transitions between work and disability

states -With Education

WD to NWD to

WND to WND to

WND to NWND to NWND to NWND to

NWD WD WD NWD NWND WD NWD  WND
Intercept 2257 -2.175 -6.795-7.177  -3.574  -3.157  -3.725 _ 3.060

(0.003) (0.003) (0.003)(0.003) (0.004)  (0.003) (0.003)  (0.003)
Accidents -0.137 0.153  0.8181.454  0.029 0.845  0.852 0.144

(0.003) (0.003) (0.003)(0.003) (0.004)  (0.003) (0.003)  (0.003)
Female 0.788 -0.506  0.3120.886  0.990 1191  -0.658  -0.885

(0.003) (0.003) (0.003)(0.003) (0.003)  (0.003) (0.003)  (0.003)
Age (divided by ~ -0.156  0.602 -0.089-1.463  3.090 -0.779  -1.036  -2.450
10)

(0.003) (0.003) (0.003)(0.003) (0.003)  (0.004) (0.003)  (0.003)
Age squared -0.034 -0.170 0.1080.324  -0.669  0.101  0.245 0.360

(divided by 100)
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(0.003) (0.004) (0.003)(0.003)
Parental socioeconomic status at birth

missing 0.1920.085 0.198 0.241
(0.003) (0.003) (0.003)(0.003)

high -0.090 -0.230 -0.095-0.492
(0.003) (0.003) (0.003)(0.003)

low 0.112 -0.059 0.1380.215

(0.003) (0.003) (0.003)(0.003)
Mother smoking 0.115 0.015 0.1590.379
during pregnancy

(0.003) (0.003) (0.003)(0.003)

missing 0.707 -0.469 0.1420.550

(0.003) (0.003) (0.003)(0.003)
Mother’s age at birth
age (divided by 0.102 -0.398 -0.4830.231
10)

(0.003) (0.003) (0.003)(0.003)
age squared 0.141 0.368 0.782-0.583
(divided by 100)

(0.003) (0.003) (0.003)(0.003)

missing -0.108 0.019 -0.344-0.587
(0.003) (0.003) (0.003)(0.003)
Height at 23 0.132 0.597 0.6510.519
(0.003) (0.003) (0.003)(0.003)
missing -0.396 0.302 -0.5150.318
(0.003) (0.003) (0.003)(0.003)
LBW 0.017 -0.493 0.194-0.203
(0.003) (0.003) (0.003)(0.003)
missing 0.153 -0.308 -0.388-0.392

(0.003) (0.003) (0.003)(0.003)
Math score at age -0.113 0.062 -0.069-0.035
7

(0.003) (0.003) (0.003)(0.003)

missing 0.031 -0.693 0.201-0.009
(0.003) (0.004) (0.003)(0.003)

BSAG at age 7 0.509 -0.453 0.1570.069
(0.003) (0.003) (0.003)(0.003)

missing -0.160 0.411 -0.061-0.364

(0.003) (0.003) (0.003)(0.003)
Region of residence at birth

Missing -0.017 -0.037 -0.172-0.364
(0.003) (0.003) (0.003)(0.003)
North 0.387 -0.106 -0.0640.180
(0.003) (0.003) (0.003)(0.003)
South/Wales 0.151 -0.153 0.1650.094
(0.003) (0.003) (0.003)(0.003)
Scotland 0.229 0.072 0.007-0.315
(0.003) (0.003) (0.003)(0.003)
London 0.064 -0.102 -0.134-0.315
(0.003) (0.003) (0.003)(0.003)
Education
O-level -0.285 0.803 -0.245 -0.090

(0.003)

0.238
(0.005)
-0.045
(0.003)
0.257
(0.008)
0.113

(0.004)
0.229
(0.005)

-0.331

(0.003)
0.528

(0.005)
-0.412
(0.004)
-1.251
(0.003)
-2.020
(0.003)
-0.103
(0.003)
-0.216
(0.004)
-0.543

(0.003)
0.036
(0.003)
3.477
(0.003)
0.062
(0.003)

-0.218
(0.004)
0.188
(0.003)
0.017
(0.003)
0.203
(0.005)
0.003
(0.003)

-0.500

(0.010)

0.144
(0.003)
0.390
(0.003)
0.505
(0.003)
-0.194

(0.003)
-0.328
(0.003)

0.064

(0.004)
0.110

(0.003)
-0.002
(0.003)
0.055
(0.003)
0.113
(0.003)
0.162
(0.003)
0.564
(0.003)
0.002

(0.003)
-0.477
(0.003)
-0.053
(0.003)
-0.062
(0.003)

0.027
(0.003)
0.120
(0.003)
0.169
(0.003)
0.433
(0.003)
-0.400
(0.003)

0.129

(0.004)

-0.508
(0.003)
-0.167
(0.003)
-0.164
(0.003)
0.175

(0.003)
-0.386
(0.003)

-0.118

(0.003)
0.253

(0.003)
0.133
(0.003)
0.570
(0.003)
-0.417
(0.003)
-0.182
(0.003)
0.100
(0.003)
-0.035

(0.003)
0.360
(0.003)
0.111
(0.003)
-0.293
(0.003)

0.106
(0.003)
0.393
(0.003)
0.225
(0.003)
0.349
(0.003)
0.328
(0.003)

270.

(0.002)

-0.005
(0.004)
0.057
(0.003)
-0.092
(0.003)
0.018

(0.003)
-0.195
(0.003)

-0.065

(0.004)
0.200

(0.003)
-0.201
(0.004)
0.747
(0.003)
1.145
(0.003)
-0.071
(0.003)
-0.046
(0.003)
0.390

(0.003)
0.165

(0.003)
-2.199
(0.003)
-0.136
(0.003)

0.507
(0.003)
-0.018
(0.003)
-0.027
(0.003)
-0.066
(0.003)
-0.028
(0.003)

0.417
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A-level
Degree
Location mass
point 1

Location mass
point 2

Location mass
point 3

Location mass
point 4

(0.003)
-0.783
0.003
-0.814
(0.003)

0

-0.495

(0.003)
-1.489

(0.003)
-1.984

(0.005)

(0.004)
0.601
(0.004)
0.787
(0.003)

0

1.100

(0.004)
0.356

(0.004)
1.456

(0.005)

Value of the log-104,857.346

likelihood

(0.003)
-0.291
(0.003)
-0.596
(0.003)

0

0.286

(0.003)
-0.591

(0.003)
-0.305

(0.005)

(0.004)
-0.481
(0.004)

-0.439
(0.004)

-0.920

(0.003)
-1.694

(0.003)
-2.614

(0.004)

(0.004)
-0.747
(0.008)
-0.878
(0.005)

-0.791

(0.004)
-1.313

(0.005)
-2.105

(0.008)

(0.003) .0(B)  (0.003)
-0.143 008.  0.514
(0.003) @30 (0.005)
0.035 .13 0.737
(0.003) .0(B)  (0.005)
0 0
-0.938  -0.132  95.0
(0.003) OQB)  (0.004)
0401  -0.664 376.
(0.003) 0(B)  (0.003)
-1.339  -0.796 47D.
(0.005) OC)  (0.006)
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Table 8: Multinomial logit on the initial state
Work/Disabled Non-work/DisabledNon-work/Non-disablec
Intercept 0.335 14.409 -0.457
(1.843 (3.636 (1.128
Gender -0.351 -1.351 0.000
(0.157 (0.307 (0.096
Parental socioeconomic status at birth
missing 0.048 -0.260 0.134
(0.479 (1.041 (0.301
high 0.107 -0.129 0.376
(0.136 (0.303 (0.080
low 0.193 -0.343 0.209
(0.130 (0.280 (0.084
Mother's smoking at 0.135 -0.013 0.154
pregnancy
(0.114 (0.237 (0.070
Missing -0.671 -0.170 0.213
(0.648 (2.030 (0.276
Mother’'s age at birth
age (divided by 10) 0.131 -0.713 -0.312
(0.737 (1.594 (0.493
age squared (divided by -0.066 1.920 0.895
100)
(1.263 (2.630 (0.834
missing -21.074 -8.129 -10.135
(3.047 (1.755 (1.202
Height at 23 -1.962 -9.827 -1.429
(0.792 (1.554 (0.481
missing -2.482 -15.868 -2.396
(1.409 (2.714 (0.902
LBW 0.396 0.550 0.172
(0.205 (0.346 (0.141
missing -13.735 1.504 -0.236
(1.764 (2.003 (0.594
Math score at age 7 -89.830 -284.888 -13.05¢
(25.459 (59.619 (15.389
missing -0.181 -2.264 0.384
(0.465 (0.704 (0.273
BSAG at age 7 16.479 36.636 20.903
(6.220 (12.157 (4.040
missing -0.169 1.922 -0.021
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| (0.462) (0.663) (0.264

Region of residence at birth
missing 35.601 6.170 10.698
(3.610 (1.909 (2.115
North -0.159 0.418 0.344
(0.143 (0.322 (0.092
South/Wales -0.10 0.731 0.273
(0.161 (0.343 (0.105
Scotland -0.261 -0.042 0.195
(0.196 (0.448 (0.122
London -0.373 -0.268 0.035
(0.173 (0.430 (0.109
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Table 9: Disability rates per age for the differentscenarios of accidents

Scenario 1: Scenario 2: Scenario 3: Scenario 4:

Predicted by the modelNo accident Accident at 25 Yearly accidents

Age 24 5.0% 4.8% 4.8% 6.9%
Age 25 5.1% 4.9% 5.3% 7.3%
Age 40 11.8% 11.0% 11.4% 21.0%

Table 10: Employment rates per age for the differendisability scenarios

Scenario 1: Scenario 2: Scenario 3:
Predicted by the model  No disability  Disability at 25
Age 24  80.6% 81.1% 81.1%
Age 25 80.2% 80.7% 78.2%
Age 40 88.1% 90.5% 70.7%

Table 11: Disability rates per age for the differenchildhood scenarios

Scenario 1: Scenario 2: Scenario 2: Scenario 3:

Predicted by the modelinitial State Transitions Accidents

Age 20 4.2% 4.0% 4.0% 4.2%
Age 30 6.9% 6.7% 6.1% 6.8%
Age 40 11.8% 11.7% 10.0% 11.8%

Table 12: Employment rates per age for the differenchildhood scenarios

Scenario 1: Scenario 2: Scenario 2: Scenario 3:

Predicted by the model Initial State Transitions Accidents

Age 20 84.3% 84.1% 87.3% 84.3%
Age 30 79.8% 79.8% 84.1% 79.8%
Age 40 88.1% 88.1% 91.4%% 88.1%
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Appendix A

Labor Force Status

The labor force histories available in the NCDSwse to construct participants a
measure of the labor force status at the beginofiegch year. Since the survey participants were
all born in March, we use March as the starting momThe Centre for Longitudinal Studies
(CLS) has transformed the data for waves 4 andrictade the detail of the economic activity
for each month since the age of 16. In wave 6, mig loave the starting dates and the economic
status. We use this information to construct a imgriabor force status. The labor force status is
divided between work and non-work spells. A worklsmcludes full and part-time employees
and self-employed, voluntary work and maternityéedt also includes apprenticeship schemes
which are part of a job. Non-work spells includmperary and permanent sickness, prison time,
traveling, retirement, and housework, governmeaihing schemes, unemployment, full and part-
time education (as long as they are not in simeltas employment) and traveling time.

We merge all the monthly information for all wavia order to fill in missing gaps.
Nevertheless, for some participants missing dateanes, especially because participants are not
present in all subsequent waves. If the gap is itiame a year, then the spell prior to the gap is
treated as censored, and the data following theagapot used in the estimation. Individuals
must be present in wave 4, even if in the subsdquaves information is available about their
entire labor history, because we need to contraitfeir accident history since the end of age 16.
For most individuals we will then have informatisince the age of 16 until they are censored
because of attrition, missing data or the lastrui¢ev. Finally, we exclude the time while
finishing education and start the record sincerthirsit job. For both accidents and disability (and
hospitalizations), the data includes informatiorttwa timing of the event and this is matched to
the corresponding work or non-work spell. Becahgeitformation for disability and accidents is
recorded yearly, our final dataset contains thelyeacords of labor force, disability and

accidents.

Disability

We base our definition of disability on the Handk@b Health Economics as the mental
and physical characteristics that, either constmaimmal daily activities, or cause a substantial
reduction in productivity on the job. The NCDS detatains a set of question on health status.

Individuals are asked at ages 23, 33 and 42 wh#thgrhave a longstanding illness, disability or
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infirmity which limits their activities compared fmeople their own age. They are subsequently

requested to document whether it limits their dailyivities or the work they can do, the age of

the disability onset and the type of disabilitys&lility types are coded according to the

international classification of disease (ICD) prodd by the World Health Organization (1977).

10.
11.

12.
13.

14,
15.
16.
17.

The ICD is extensively used in health studies armgtéuped into 17 broad categories:
Infections and parasitic diseases (e.g. tuberaylskingles, herpes simplex, glandular
fever),

neoplasms (e.g. Hodgkin's disease, leukemia),

endocrine, nutritional and metabolic diseases aminity disorders (e.g. obesity,
diabetes),

diseases of the blood and blood-forming organs émemia, coagulation defects),
mental disorders (e.g. depression, neurotic dissyaeental retardation),

diseases of the nervous system and sense orggns#epsy, migraine, blindness,
deafness),

diseases of the circulatory system (e.g. hypeidanpericarditis, aortic aneurysm),
diseases of the respiratory system (e.g. bronchgihma, pleurisy),

diseases of the digestive system (e.g. duodenad, @ppendicitis, cirrhosis of the liver),
diseases of the genitourinary system (e.g. reilatda cystitis, infertility),
complications of pregnancy, childbirth and the peeium (e.g. spontaneous abortion,
etopic pregnancy),

diseases of the skin and subcutaneous tissuesezgma, psoriasis),

diseases of the musculoskeletal system and comedigsue (e.g. rheumatoid arthritis,
derangement of joint)

congenital anomalies,

certain conditions originating in the Perinatalipey

symptoms, signs and ill-defined conditions,

Injury and poisoning (e.g. fractures, sprains,atigtions, traumatic amputation).

Education
The cohort students followed an education systeeraithey were required to pass an exam at

age 11 which determined their educational patthdy succeeded, they would go to a grammar

school and follow a university track. They and mepfor public examination in different

subjects: ordinary “O-level” exams at age 16 anchaded “A-levels” at age 18. Students are

admitted to universities based on their performaaid-level exams. If they could not enter
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grammar schools they would go to secondary sclayolebtain certificate of secondary education
(CSE), after which they can enter the labor mar&eneral vocational qualifications are also

available and have equivalence to the “O-levelsl ‘aklevels”.
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Appendix B

Table Al: Test on non-random attrition: Logit of participation in wave 5 on health and
labor market status in wave 4

Variables Coefficients Z-values
Employed at age 23 0.616 (13.65)
Disabled at age 23 0.265 (2.73)
Female 0.277 (4.54)
Parental socioeconomic status at birth
Missing 0.227 (2.17)
High 0.139 (2.66)
Low -0.184 (3.57)
Mother smoked after the fourth month of pregnancy
Missing -0.309 (1.73)
Yes -0.078 (1.76)
Mother's age at birth (in years) 0.561 (1.81)
Missing 0.450 (0.45)
Mother's age squared at birth -0.922 (1.73)
(in years)
Height at age 23 (in meters) 0.820 (2.73)
Missing 0.699 (1.25)
Birth weight
Missing -0.279 (0.92)
Low (less than 2500 grams) -0.193 (2.12)
Math test score at age 7 (scales6.460 (8.18)
0-10)
Bristol Social Adjustment -15.906 (6.93)

Guide at age 7
Region of residence at birth

Missing 0.325 (0.33)

North -0.015 (0.27)

South & Wales 0.102 (1.55)

Scotland -0.141 (2.92)

London & South-East -0.020 (0.31)
Constant -2.224 (3.09)
Observations 12448

Table A2: Test on non-random attrition: Logit of participation in wave 6 on health and
labor market status in wave 4

Variables Coefficients Z-values
Employed at age 23 0.507 (11.78)
Disabled at age 23 0.230 (2.58)
Female 0.204 (3.61)
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Parental socioeconomic status at birth

Missing -0.0200
High 0.171
Low -0.148
Mother smoked after the fourth month of pregnancy
Missing -0.250
Yes -0.089
Mother's age at birth (in years) 0.450
Missing 0.867
Mother's age squared at birth -0.718
(in years)
Height at age 23 (in meters) 0.800
Missing 0.569
Birth weight
Missing -0.307

Low (less than 2500 grams) -0.147
Math test score at age 7 (scale64.046
0-10)

Bristol Social Adjustment -18.428
Guide at age 7
Region of residence at birth

Missing 0.029
North -0.058
South & Wales 0.102
Scotland -0.076
London & South-East -0.037
Constant -2.381
Observations 12448

(0.12)
(3.57)
(3.05)

(1.46)
(2.13)
(1.55)
(0.88)
(1.44)

(2.86)
(1.08)

(1.07)
(1.69)
(10.02)

(8.38)

(0.03)
(1.11)
(1.68)
(1.10)
(0.62)
(3.54
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