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ABSTRACT

Exploring the Economic and Social Determinants of
Psychological and Psychosocial Health’

This paper explores the determinants of individuals’ psychological and psychosocial health
using recent Health Survey for England data. We find evidence that our dependent variables,
defined, respectively, from the GHQ12 and Perceived Social Support scores, are negatively
related to household poverty as well as acute and chronic physical health. Unemployment
has a detrimental effect for both men and women, but this effect is mitigated for individuals
residing in high employment deprivation areas, suggesting a ‘social norm’ effect. Our random
effects (household) ordered probit modelling approach finds that unobserved intra-household
characteristics play an important role in determining an individual's levels of psychological
and psychosocial health.
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1. Introduction
The wdl-being, or happiness, of members of the resdent population should, arguably, be the most
important concern of a nation's policymakers (Oswad, 1997). Crucidly, most governments
recognise the socidly contingent nature of individud well-being and devote considerable resources
to fadlitate the effective functioning of both locad communities and society as a whole. Recently
economists have demondrated that economic factors, such as income and labour market status, are
prime contributors to the psychologicad hedth of individuds (eg. Clark and Oswad, 1994; Clark,
2000; Theodossou, 1998). Importantly, the causa direction from, say, unemployment, to higher
levels of psychologicd didress has been convincingly demondraied using longitudind and pand
data (eg. Clark et a., 2001; Korpi, 1997; Winkelmann and Winkelmann, 1998). However, these
dudies have pad little attention to the socid determinants of psychologica hedth. Potentidly
important socid factors such as the happiness of other members of the household and the extent of
deprivation in the surrounding area have been largely overlooked. Furthermore, psychosocia
aspects of individual happiness have yet to be explored using multivariate statistical techniques

This paper ams to make severd novel contributions to this literature. Our first objective is to
invedigate the extent to which an individud’'s psychologicd hedth, defined usng the familiar
Genegrd Household Questionnaire 12 score, can be explained by unobserved household
characteritics. We do this by fitting ordered probit (household) random effects modds utilisng
data, from the Hedth Surveys of England in 1998 and 1999, which contain information on
psychologica and psychosocid hedth from al adults in the household. Secondly, we explore the
impact on psychological hedth of living in a socdly deprived area, measured by a recently
congructed index of multiple deprivation (IMD) produced by the UK government (Department for
the Environment, Transport and the Regions, 2000). Thirdly we explore whether interdependent
preferences influence the psychologica and psychosocid hedth of unemployed individuds, using a
new measure of peer group unemployment. Specificdly, we examine whether, and to what extent, a
socid norm of employment results in unemployment workers, living in an area of low employment
deprivation, experiencing greater psychologicad and psychosocia digress than smilar unemployed
individuals located in high employment deprivation aress. Fourthly, we invesigate whether the
findings from previous studies dill hold when better and more extensive controls for physica hedth
ae employed. This is possble snce the Hedth Survey of England contans comprehensve
information on both acute and chronic physical illness,

! Both the original and follow-up Health and Lifestyle Surveys (see Cox et al., 1987, 1993), and several Health Surveys
of England (e.g. Erens and Primatesta, 1998), include descriptive analyses of measures of psychosocial health and
social support focusing mainly on their links with physical health.



Findly, we explore, for the firg time the impact of dl of these factors on individuads
psychosocid hedth. We define this dternative measure of an individud’'s psychologica hedth as
the Perceived Social Support score (PSS score), present in the Health Survey of England. It captures
an individud’s perceptions of the socid support avalable to them from ther family and friends.
This socid, or rdationship driven, aspect of an individud’'s psychologicd wdl-being is an
interesting and important aspect of persond hedth for policy, given the emphass of much of recent
government policy on the value of community, society and socid inclusion.

The paper is organised as follows. In section 2 we review previous studies in the generd area of
individua psychologica hedth, focusng on ther findings concerning the impact of economic
factors. Next, in section 3, we describe the source of our sample and its main characteristics, define
more precisely our dependent variables and examine their raw digributions. Section 4 explains our
empiricd methodology. We discuss our edimates of the determinants of psychological and
psychosocid hedth in section 5. Findly, we summarise our man findings and present our
conclusonsin section 6.

2. The Deter minants of Well-being, Psychological Health and L ife Satisfaction

The invedigation of the factors affecting human heppiness is centra to the discipline of
psychology. Psychologists recognise that the best method to gain information about how ‘happy’ a
person is with their life or work is to ask them directly. In contrad, it is well known that economists
have traditiondly been rductant to use sdf-reported subjective measures of utility such as well-
being, happiness or life satisfaction (Bertrand and Mullainathan, 2001). Economidts are cautious
about the interpretation of such varigbles and the vdidity of inter-personal comparisons (i.e. a
cardina measure). Moreover, economic theory typicaly provides little guidance on how to mode
such psychologica outcomes, thus making the testing of economic theory difficult (Jahoda, 1982,
1988). Recent years, however, have seen a condderable increase in the willingness by economists
to use such variables (See Oswad 1997, for an informative review). This is partly due to the high
level of explanatory power attributable to such variables h modds of labour market behaviour (eg.
absentesism and turnover) and the ‘senshbleé naiure of estimated determinants of well-being.
Moreover, the great advantage of these well-being measures is that they can (with some caution)
provide directly observable proxies for ‘utility’, which is a concept central to economic research,
but is a dependent varigble otherwise rardly available for empirical andyss.

Unemployment
By far the most heavily researched topic by economigts (and psychologists) in this area concerns the
psychologica impact of unemployment. Much of this work has utilised longitudind data that tracks



an individud's sdf-reported well-being over time. In this respect the British Household Pand
Survey (Clark and Oswald, 1994; Clark et d., 1996; Theodossiou, 1998; Clark, 1999) and the
German Socio-Economic Pand Study (Clark et d., 2001; Gerlach and Stephan, 1996; Kraft, 2000;
Winkemann and Winkemann, 1998) have been widdy used. In addition, Ravdlion and Lokshin
(2001) andysed data from the Russan Longitudind Monitoring Survey, Korpi (1997) has usd
pand data from the Swedish Survey of Youth, Gerdtham and Johannesson (1997) have examined
used cross-sectiond data from Sweden's Leve of Living Survey and Frey and Stutzer (2000) have
used cross-sectiond data from Switzerland to examine this issue. The use of pand data is important
in this context since it has enabled the causdity running from unemployment to happiness to be
firmly esablished. Moreover, the effect of unobservable individud heterogeneity, which may be
important in explaining variations in reported well-being levels, can aso be tested and controlled
for with longitudind data An important genera result, however, is that edtimates of the
psychological impact of unemployment gppear to be robust to concerns about individua
heterogeneity (Oswad, 1997).

Whilgt the above dudies have used a variety of definitions of psychologicd wdl-beng (eg. life
stidfaction in the Germany pand, symptoms of psychologicd didress in the British pand) there is
a broad consensus that, for the ‘mgority populaion’, unemployment leads to a dgnificant
deterioration in reported well-being. This ‘stylised fact’ is vaidated across countries, time periods
and data sources, and has been widdy used to support the belief that unemployment in Europe is
predominately involuntary in nature (Clark and Oswdd, 1994; Gerlach and Stephan, 1996; Oswald,
1997). The psychologicd cost of unemployment has been found to be higher for men than women
(Kraft, 2000) and grestest for younger workers (aged less than 30 years according to Winkelmann
and Winkdmann (1998) or aged 30 — 49 years according to Gerlach and Stephan (1996)).
Thoeodossiou (1998) has found that joblessness leads to a marked rise in anxiety and depression
with an associated loss of confidence and sdlf-esteem. Winkemann and Winkemann (1998) found
that the non-pecuniary codts of unemployment far exceed the pecuniary costs associated with loss of
income. An important concluson of these dudies is that cost-benefit andyses of employment
generaing policies ought to take into account the non-pecuniary costs of unemployment.

Differences amongst the unemployed

Severd dudies have found that individuds partidly adapt to being unemployed, with the associated
deterioration in percaved well-being diminishing with unemployment duraion (eg. Clak and
Oswald, 1994; Kraft, 2000; Winkemann and Winkeimann, 1998). Clark et d. (2001) find evidence
of both ‘scaring and ‘habituation’ effects of past unemployment: the reduction in hgppiness from a
past unemployment spell lagts over three years, and current unemployment ‘hurts less for those



who have experienced unemployment in the past. For example, an unemployed mae who has been
unemployed for gpproximatey 60% of his active months in the labour force over the lagt three
years, was found to be currently indifferent between employment and unemployment. For women,
however, it was dways the case that the effect of unemployment on psychologicd well-being was
negative.

Smilaly, there is some evidence to suggest that the psychologicd cost of unemployment is
lower for those living in high unemployment arees (Clak and Oswad, 1994). This might be
because unemployment is harder to live with if one resdes in an area where few people are jobless
(eg. digma effects), or that it is easer to be unemployed if you are surrounded by many others in
the same gtuaion. The later might be indicative of a ‘socid norm’ of unemployment developing in
high unemployment areas (Clark, 1999; Stutzer and Ldive, 2001). Overdl, the results of the studies
mentioned above have important implications for theories of hysteress and the duration dependence
of unemployment by changing individud tastes for work (Darity and Goldsmith, 1996). In this
paper we invedtigate this issue usng a more detalled measure of what conditutes the ‘socia norm’
by which the unemployed compare themsdves, namely the employment deprivation inded (DETR,
2000) of the Didrict Hedth Authority (of which there are 100 in England) in which they resde. We
dso invedigae, for the fird time, whether individuds resding in more socidly deprived Didrict
Hedth Authorities are more or less likey to enjoy better psychologicd and psychosocid hedth.
Deprivetion is measured using the recently released index of multiple deprivation (IMD) published
by the Depatment of the Environment, Transport and the Regions (DETR, 2000). The DETR is
condructed as a weighted average of the sx domains of deprivation. The Sx deprivation domains
(weights in brackets) are low income (25%), employment (25%), education and training (15%),
poor hedth and disability (15%), poor housing (10%) and poor geographica access to services
(10%). Table Al, in Appendix 1, provides a lig of the Didrict Hedth Authorities in England
together with the vaues of the employment deprivation index and the IMD in each one. Findly, the
number of observations, in our sample, for each DHA is noted.

Income and the Non-Pecuniary Value of Work

A centrd component of economic theory is that utility is pogtively associated with (consumption)
income. Consequently, there has been congderable interest in the relationship between income and
sf-reported levels of well-being. However, there exists no clear consensus that this centrd axiom
of economic theory holds empiricdly. Campbell et d. (1976) and Easterlin (1974, 1995) found that

2 This is measured as the percentage of residents, in the DHA, who are not in employment. They may be unemployed
(according to the claimant count definition), out of work but engaged in government sponsored training, aged 18-24 and
on aNew Deadl option, receiving Incapacity Benefit or Severe Disablement Allowance (DETR, 2000).



income is a poor predictor of many measures of individud wellbeing. Oswad (1997) notes only a
andl heppiness gain from economic growth in Europe and the USA in the pos-war period, this
result being supported in the empirical analyss of Blanchflower and Oswad (2000). The results
from dudies that have used survey data from one country to invesigate this relationship are dso
mixed. Some sudies have found a smdl pogtive reationship between income and happiness (Clark
et a, 2001; Frey and Stutzer, 2000; Gerdtham and Johannesson, 1997; Gerlach and Stephan, 1996;
Winkdmann and Winkemann, 1998). Kraft (2000) found an inverse U-shagpe rdationship with life
satisfaction reaching a maximum & roughly 45,000DM per month. In contrast, Clark and Oswad
(1994) were unable to find any robust effect, whilst Clark (1999) noted evidence of a sgnificant
negative relationship between income and happiness using data from the BHPS. An dterndive,
commonly held, viewpoint is tha it is 'rdative raher than ‘absolute income tha drives
psychological wellbeing (Blanchflower and Oswad, 2000; Clark and Oswad, 1996; Eagerlin,
1974, 1995; McBride, 2001; Oswald, 1997).3

Importantly, it is not just the loss of income, associaed with unemployment, which leads to
lower well-being, but rather psychologists have found that the benefits of ‘work’ are multi-facetted.
Having a job may be a source of prestige and socia recognition, and, as such, provide a bass for
sdf-respect and sdf-worth. Going to work aso gives sructure to the day, maintans a sense of
purpose and provides opportunities for socia interaction (see Darity and Y oung, 1996).

Individual Characteristics

A number of recent studies have focussed on the relationship between individua characterigtics and
wdl-being or happiness levels. For example, it is now widely accepted that a U shgped rdationship
exiss between age and each of the measures of well-being used. Well-being initidly deteriorates
with age, reeching a minimum in the mid-30s amongst the British (Clark et a., 1996; Clark and
Oswad, 1994; Theodossiou, 1998) or in the 40s for the Germans and the Swedes (Clark et a, 2001,
Gerdtham and Johannesson, 1997; Kraft, 2000), and then increases theresfter. It has adso been
universdly found that binary messures of poor phydcd hedth or disadlity are dgnificantly
associated with lower leves of sdf-reported happiness (some dudies have adso found that
individuds may patly adgpt to disability). Mogt of these dtudies, including dl those using British
urvey daa, capture physical ill hedth with smple subjective saif-assessed indicators of excdlent
or good hedth.* These indicators capture both psychologica and physica aspects of poor hedth,

% See Diener and Oishi (2000) for a review of the relationship between income and happiness found in the psychology
literature.

* Physical health measures (of self-reported excellent or good health) are included amongst the explanatory variables by
Clark (1999) and Clark and Oswald (1994), but not by Theodossiou (1998). Both the former studies estimate large,
positive and highly significant coefficients for these variables.



and are therefore problematic given the psychologica nature of the dependant variable. In this study
we explore for the firg time the impact of a number of nore specific physicd hedth indicators, as
well as differentisting between acute and chronic conditions, and individuads psychologicd and
psychosocid hedlth.

The relaionship between other individua characterisics and well-being is less clear. One such
example is that of gender. Clark and Oswald (1994), Clark et a. (1996) and Theodossiou (1998)
have found that men are more likely than women to be observed a the higher end of the well-beng
or happiness index. The later author argues that his finding is consgent with the beief held by
psychologigs that women are typicaly more criticd of themsdves and devadue themsdves much
more than men (Back, 1971; Lowenthal et al., 1975). However, Gerdtham and Johannesson (1997)
found the opposte result using Swedish data, whilst Frey and Stutzer (2000) identified no gender
difference usng Swiss data. In contrast, Shields and Wailoo (2001) found that ethnicity was an
important determinant of psychologica well-being using recent British data.

Smilaly, whils some dudies have found that well-being is podtively rdaed to education
(Clark et d., 2001; Frey and Stutzer, 2000; Gerdtham and Johannesson, 1997), other studies have
found the converse (Clack and Oswad, 1994). The latter authors argue that the more highly
educated have grester life expectations, which if not satisfied, lead to unhappiness. It has dso been
found that marriage leads to a welfare gain over being sngle, and that the experience of divorce or
separation dgnificantly reduces well-being levels (Clark and Oswald, 1994; Clark et d., 2001,
Gerlach and Stephan, 1998; Theodossou, 1998; Winkedmann and Winkemann, 1998). In this
respect, Kraft (2000) claims that a rise of 6000DM per month would be needed to produce a rise in
happiness that would exactly offset the loss associated with separation. A find interesting result is
that having children does not necessary lead to a happiness gain. Clak and Oswad (1994),
Gerdtham and Johannesson (1997) and Theodossiou (1998) find that being respongble for children
sgnificantly reduces reported happiness amongst British and Swedish individuds.

In this paper we atempt to examine the daidtica associaions between many of these individua
characterisics and our measure of psychologicad hedth. In addition, we provide the firs
econometric  evidence on the determinants of psychosocid hedth. In both these dHatidticd
invedtigations we examine, for the fird time the effect of household-specific unobservable
characteristics and we use a new and much more disaggregeted definition of regiona deprivation.

3. Data, Definitions and Sample Characteristics

Our data source is the Hedth Survey for England (HSE), commissoned by the Depatment of
Hedth and caried out by the Joint Hedth Surveys Unit of Socd and Community Planning
Research and the Depatment of Epidemiology and Public Hedth a Universty College London.



Beginning in 1992, the HSE is an annua survey desgned to monitor trends in the nation's hedth.
The survey collects detaled information on individud and household demographic characterigtics
that are likdy to be important factors in determining hedth outcomes. The survey covers both
adults and children living in England, and daa are collected by a combination of face-to-face
interviews, sdf-completion questionnaires and medicd  examinations. Importantly, every adult
member of the household is interviewed. Using the Postcode Address File as a sampling frame, the
HSE typicdly generates a sample size of gpproximately 16,000 adults per survey year. The data is
generdlly considered representative of England> In this study we use data from the 1998-1999
sweeps of the survey, snce earlier sweeps did not collect information on both household income
and the variables used to form our psychosocid hedth measure. These two years worth of HSE data
dlow rdiable econometric estimation of the determinants of both psychologicd and psychosocid
hedth amongst the 11241 men and women. The full sample characteristics are provided in Table
A2in Appendix 1 but are not discussed here.

Our measure of psychologicd hedth (dso refered to as happiness or wel-being in the
economics literature) is the inverse of the Generd Hedth Questionnaire 12 score (Goldberg, 1972),
or GHQ12 score, which § widdy recognised to be a relidble measure of psychologicd well-being
(Argyle, 1989). It is an ordered ranking of psychological hedth based on the responses to 12
questions (see Appendix 2 for detalls) about an individud's generd leve of mentd wdl-being,
induding sdf-reported levels of anxiety, depresson, happiness and deep deprivation. Specificdly,
we utilise the ‘caseness score’, following previous studies using UK data (eg. Clark and Oswald,
1994, Oswad, 2001), which assgns a binary vaue (O indicating poor psychologica hedth; 1
otherwise) to the response from each question.® Thus an individua scoring 12 (out of a possible 12)
responded to dl of the questions with an answer indicating good psychologica hedth.

As an indicator of psychosocid hedlth we use the Perceived Socid Support (PSS) Score, which
is derived from the answers to seven questions included in the HSE (see Appendix 2 for details).”
Individuas are asked whether they consider these statements — concerning how they fed about their
relationships with family and friends — to be not true (assgned a vaue of 1), partly true (= 2) or

certainly true (=3). The sum of the vaues of the answers to these seven questions gives an ordind

® Additional details of the sampling procedures can be found in Erens and Primatesta (1998) and Erenset al. (1999).

® The questions are asked in a booklet which respondents are asked to complete in the presence of an interviewer. An
individual has four possible responses to each question generally indicating whether they agree with the statement “ not
at all”, “no more than usual”, “rather more than usual” or “much more than usual”. The specific wording of these four
categories of possible answer does vary according to the particular question (see Appendix 2). Since we are using the
inverse of the GHQ12 score we assign a score of 0 to a response indicating poor psychological health (poorest two
categories) and a 1 to the responses in the other two categories. See Goldberg and Williams (1988, pp. 11-12) for a
detailed discussion of the scoring method.

" This measure was derived from a study with a distinct purpose (Davidson et al., 1961) and has previously been used in
this context in the Health and Lifestyle Surveys (see Cox et a., 1987, 1993).



measure of psychosocid hedth ranging from 7 to 21. The highest score indicates no lack of
perceved socid support and, hence, full psychosocid hedth. This measure captures both
psychologicad (given that it is based on sdf-perceptions and subjective fedings) and socid (since
the questions focus on the effect of rdationships with family and friends) aspects of individuds
hedth and hence we use the term psychosocid hedth. We use it as an dternaive proxy for
individud ‘utility’, specificdly one that captures its socidly contingent aspects. We view it as a
complimentary, but didinct, measure of individud wdl-being given that the corrdaion between
our two measuresis quite low (correlation coefficient = 0.23) 8

The digtributions of our two measures of hedth are provided, by gender, in Figures 1 and 2. It is
clear that the mgority of both male and femae survey respondents report very good psychological
and psychosocid hedth. Only around 10% of the sample reports a score one category below
maximum scores with declining proportions attaining each successve lower score. Clearly the main
threshold of interest is that between complete psychologica or psychosocia hedth and anything
less. Hence when we report the margina effects from our laer datisticd modes, they are
caculated at these frontiers.

The mean vaues of our dependent varidbles, for the main economic categories of interest, are
reported in Table 1. On average individuds in our sample have high psychologicd and
psychosocia hedth with the mean vadues of the scores very close to the two respective maxima
Interegtingly, the men in our sample have grester levels of psychologicd hedth, but lower leves of
psychosocid hedth, than the women. The descriptive datidtics indicate that this observation holds
not only for the overdl mean leves, but aso for every single category reported in Table 1. In
Sections 4 and 5 we shdl examine whether this finding is robust once controls for differences in
characteristics ae made. The mean levd of psychologicd and psychosocid hedth varies
condderably with labour market activity. Individuds, who are long-term sick have the lowest hedth
scores followed by the unemployed and non-participants, usng both measures. All these groups
expeience dgnificantly lower leves of psychological and psychosocid hedth when compared to
those who are employees. There are generdly no mean differences in these scores between the sdf-
employed and the employee groups.

Unemployed individuds, who redde in a Didrict Hedth Authority (DHA) in the highest
quartile of employment deprivation, have on average better psychologica hedth, but lower levels
of psychosocid hedth, than those in the lowest quatile However, living in a high overdl
deprivation  (IMD) DHA  dggnificantly  reduces both psychologicdl and psychosocid  hedth,
regardless of gender. Findly, members of households with low income (<£5200 per annum) have
sgnificantly worse hedth scores than households with higher reported incomes. With regard to

8 We discuss the implications of whether or not these two measures are independent at the end of section 4 below.

9



psychological hedth, there is some evidence, from these descriptive detidtics, of an inverse U-
shaped profile with household income. This measure of hedth appears to pesk a income leves
between £20,800 and £31,200, whereas no such pattern is evident for our measure of psychosocid
hedth. We now turn to a multivariate investigation of the factors tha may be associated with
psychologica and psychosocid hedlth.

4. Empirical M odels of Psychological and Psychosocial Health

The empiricd modds we specify need to account for a number of characteristics of our data
Firgly, our dependent variables, psychologicad and psychosocid hedth, are ordered in nature.
Secondly, given the theory and evidence from previous dudies, we expect tha variations in
individuas probabilities of both psychologicd and psychosocid hedth will be datidicdly
associgted  with  their  obsarvable  persond, family-related, work-rdlated and  locationd
characterigtics.  Thirdly, we might expect that, to some extent, psychologicd and psychosocid
hedth are jointly determined in the household rather than being soldy individudly determined. This
possibility has not previoudy been discussed in detall in the economics literature. One advantage of
usng the HSE daa is tha we ae adle to control for potential unobservable household
characteridics in our empirica modeds, since every adult household member isinterviewed.

Statistical Framework
We have two indicators of perceived hedth: Ppsy T {0,...,12} is an ordind indicator of
psychological hedth (the GHQ12 Score) and Psoc 1 {0.,...,12} is an ordind indicator of
psychosocia hedth (based on the PSS score). These are available for a set of individuas indexed
by i = 1,...,n. Each individud is observed in a given household indexed by h = 1,...,H. For every
individuad where Ppsyin and Psoci, are observed, we aso observe a (row) vector X, —contaning
persond, family-related, work-related and locational covariates describing the characteristics and
stuation of individud i in household h.

The datisticd modd for each of the two hedlth outcomes is a random effects ordered probit
gructure defined as follows (using psychologica hedth as anilludration):

Ppsy,=bx,+€, i=1.,N, h=1.,H N
wheree, =u,, +U,
Var(e,)=s’+s’=1+s’
<?
1+;j

Corr(e,.,e)=r =

10



where Ppsy, is the unobserved propensity for psychological (or psychosocid) hedth for individua
I, in household h. As is standard, we assume that () the unique term, N is distributed as N[O,1],
(b) that N, are independent of X, , and (c) that the household specific term U, is distributed as

N[0,S *] and is independent of N, and X, . Given the nature of the data, what we actualy observe

isthe usud ordered structure:

8@ if Ppsy, <m,

¢lif m, <Ppsy;, <m

PPSY”EZ if m < Ppsy, <m,

¢

gJ if m,, <Ppsy,
The associated log-likdihood function for this modd can be generdised from the arguments made
by Butler and Moffitt (1982), and heterogenety is handled by usng Gausss Hermite quadrature (20-
points were chosen) to integrate the effect out of the joint density. Frechette (2001) provides a
derivation of the likelihood function for this modd and a further discusson of the Gauss-Hermite

quadrature estimation.

Model Assumptions
The models considered assume that U, and u,, are independent of the obsarvable X, for dl iand h.

If these assumptions are violated our estimates may be biased. An dternative modelling approach is
to fit conditiond fixed-effects models that dlow for potentid endogenety. Unfortunatdy, it is
widely accepted that the fixed-effect estimator cannot be reedily applied to ordina outcomes. A
commonly used dternative gpproach in this literature is to collapse the ordind index of wel-being
(or happiness, life or job sdisfaction) into an ahbitrary binary indicator (i.e. happy or not).
Conditiond fixed-effect logit models, which are not subject to the above assumption, are then fitted
(recent examples include, Gerlach and Stephan, 1996; Clark, 1999; Clark et d., 2001; Winkemann
and Winkelmann, 1998). This gpproach has the advantage of being able to dlow for unobservable
individua heterogeneity. However it aso has severd mgor disadvantages. Firdly, a great ded of
information about wel-being is lot when the naturdly ordind measure is collgpsed down.
Secondly, this moddling drategy provides no edimate of the effect of the individud time invariant
characteristics on reported well-being,? which are often the most interesting for policy.

% In our case the effect of household-invariant characteristics such asincome, number of children and locational factors
would be unknown.
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Furthermore, in our context this approach may well be unnecessary. In contrast to the normd
pand context (with repeated observations on an individud), it is not atogether clear whether the
independence assumption is violated in the case where the ‘pand’ is defined over repested sampling
of individuds in the household. Some support for our random effect approach is gained from
conducting Hausman Tests, the results being that we could not reject four out of our six models®
The whole sample estimates of the determinants of both psychologicad hedth and psychosocid
hedth are robust to potentid criticisms, as are the separate gender modes for psychosocid hedlth.

Only in the case of the mde and femade determinants of psychologica hedth does the C ? gatitic

indicate that some caution should be exercised in the interpretation of the estimated coefficients.

In this paper we fit separate random effects ordered probit modes for psychologica and for
psychosocia hedth. It may, however, be argued that these two outcomes are jointly determined,
even though they are not that highly correlated (recal the correlation coefficient = 0.23). Moreover,
we cannot firmly establish the line of causdity between the two hedth measures with our data; high
levels of psychosocid hedth could lead to higher psychologicad hedth, but it is aso reasonable to
suggest that psychologicd hedth might, to a lesser extent, determine psychosocid hedth. Any
atempt to empiricdly evduate the direction of causdity would need drong identification
redrictions, which should preferably be judified from an underlying theoreticd modd. We are
unaware of such a theoretical framework and the data does not contan any obvious vdid
indruments. It is therefore important to note that our parameter edimaes reman dHatigicaly
congstent, but that modelling our two outcomes separately may result in some loss of efficiency.

Explanatory Variables

Following previous dudies of individud psychologica hedth, particularly those undertaken using
data from the United Kingdom (Clark, 1999, Clark and Oswad, 1994, Theodossiou, 1998), we
include the following explanatory varidbles in our modds. age and its square, ethnic origin, marita
datus, highest qudification and labour market status. Our controls for the number of children alow
for a diffaentid wdl-being effect from younger (infants) and older (aged > 2) children.
Importantly, given our interest in the relaionship between poverty and well-being, we aso control
for household income. In addition, we incdude extensve controls for sdf-reported, acute and
chronic (long-term), physicd hedth. Furthermore, we dlow for the possbility that our measures of
individuad hedth will vary according to the deprivaion of the Didrict Hedth Authority and, for the

19 To be able to conduct the Hausman Test we have treated our two health outcomes as continuous (rather than ordered
variables) and estimated both random and fixed effects models. Although this approach is not ideal, we also find that
the sign and significance of the estimated coefficients from these models are very similar to those from the ordered
probit models.
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unemployed, by the average levd of unemployment deprivation (dso a& the DHA levd).
Importantly, as outlined above, we adso dlow for intra-household corrdations in individud hedlth
outcomes. Findly, we estimate modds usng the whole sample, and separately for maes and
femdes (dlowing for gender-specific intrahousehold correlations), using both our dependent

variables.

5. Empirical Results

The estimated coefficients, and associated standard errors, resulting from the fitting of our ordered
probit household random effects models of psychologicad and psychosocia hedth are presented in
Tables 2 and 3, respectivdly. Since the esimated coefficients from such modds are difficult to
interpret, and cannot be directly compared across models, we have smulated the quantitative effects
of each of the explanatory varidbles. We report the Margind Effect (ME) on the predicted
probability of an otherwise average individud, reporting a GHQ12 score of 12 (or a PSS score of
21), rather than a lower score on ether scae, when a particular characteristic holds compared to
when the relevant base characteristic is present. These numbers show the separate effect of
paticular explanatory vaidble on an average individud’'s probability of being fully
psychologicdly, or psychosocidly, hedthy compared to being less than completely hedthy. We
now discuss these reaults, as well as the 9gn and ggnificance of the edimated coefficients, in three
ub-sections  focussng on persond characteristics, physical hedth indicators and economic and

socid factors, in turn.

Personal Characteristics

In common with previous sudies usng UK data we find a U-shgped relationship between an
individud’s age and their psychologicd hedth, with a minimum occurring a age 33 (36 for men,
30 for women), and a dgnificantly pogtive coefficient for mde gender (ME = 0.070). A Smilar U-
shaped association is found between age and psychosocid hedth, but the minimum is reached a a
far later age of 47 (52 for men, 39 for women). In contrast to the psychologica hedth effect, we
find tha mades are dgnificantly less likdy to report good psychosocid socid hedth then femdes
(ME = -0.126). Ealier studies have suggested that the postive mde coefficient, for psychologica
hedth, can be explaned by a sysematic underreporting of persona well-being by femaes (eg.
Theodossiou, 1998). However, our converse finding, when our measure of psychosocid hedth is
the dependent variable, casts some doubt upon this hypothess. Alternatively, it may be the case that
femdes vadue the support they get from family and friends more highly than maes making them
more likey to invest dgnificant resources in extending and deepening such reationships. To
explore this issue further we estimated separate probit models of each of the dements of our two

13



dependent variables (12 binary probits for the GHQ12 questions and 7 ordered probits for the PSS
quedtions). The podtive mae coefficient was ddidicdly dgnificant in dl but two of the 12 GHQ
score dement models (the exceptions being those based on questions 3 and 7; see Appendix 2),
whilg the ggnificantly negative mae coefficient was present in dl 7 of the PSS score dement
modds. These separate estimates indicate that our main mode findings are not driven by just one or
two eements of the dependent variable scores.

Regardless of gender, there is little evidence of any ethnic differences in psychologicd hedth or
of an individud’s highes qudification influencing ther sdf-reported happiness Amongst males
there is some evidence that having a degree (or higher) or an ‘A’-levd (or equivdent) highest
quaification dightly reduces the probability of reporting good psychologicd hedth (MEs = -0.033
and -0.059, respectively). These findings are dramaticadly different when psychosocid hedth is
used as the dependent variable. Members of every ethnic minority group are sgnificantly less likdy
to report higher levels of psychosocid hedth, with the largest margind effects affecting South
Adan (-0.322) and Chinese (-0.257) individuds. This is line with the descriptive findings reported
by Erens e d. (1999, ch. 2) and is quite surprisng given the importance of the extended family
amongst these groups '

Educationd level is dealy podtively associated with psychosocid hedth, regardiess of gender,
with the probability of reporting a PSS score of 21 increasing the higher the quaification achieved.
The margind effect is dso substantia, with graduates having a 0.172 higher probability of reporting
excelent psychosocid hedth. It may be the case tha better communications skills, which are
normally associated with individuds who have atained a high levd of educetion, contribute to
more effective reationships with family and friends increesng their socid support vaue to such
individuas.

Post-marital  dates clearly have a strong negative association with an individud’'s psychologica
hedth, more dgnificantly so for men than women. Being separated reduces the probability of
scoring 12 on the GHQ 12 score by 0.138, compared to being single. This effect is over double that
for beng divorced (ME = -0.061), and that for being widowed (-.057), which may reflect the
rlative proximity of the maritd bresk-up amongst separated individuds. With regard to

1 Of course it may be the case that the estimated coefficients reflect an increased willingness by ethnic minority groups
to report this particular aspect of their health. However, given that we find no significant ethnic differences for our
measure of psychological health we do not find this argument convincing. Alternatively, our findings may be caused by
systematic ethnic differences in the interpretation of these questions, for reasons of language or culture (Erens et al.,
1999, ch. 2). Since the 1999 Health Survey of England over-sampled ethnic minorities we were able to examine this
hypothesis. We found no evidence of a significant association between our dependent variables and either self-reported
English language speaking or the language of interview (English or otherwise), amongst these groups. Clearly more
research is needed into this specific area. Nevertheless it is interesting to note that the insignificant ethnic minority
dummies in the psychological health model, and their significance in the psychosocial health model, are also present in
al of the separate element (of each dependent variable score) model estimates.

14



psychosocia hedth, married or co-habiting men and women are dgnificantly more likely to achieve
a very high PSS score (MEs = 0.151 and 0.100, respectively), than their single counterparts. Clearly
successful marital relationships and co-habitations provide an important form of socia support for
the individuas involved. Interetingly, women who are separated, divorced or widowed aso have
sgnificantly better psychosocid hedth than sngle women, which is not the case for men. The
greater the number of children (aged > 2) the more enhanced is the psychological hedth of women
but not men (ME of an additiond child is 0.043). However, the number of infants (aged < 3) has no
overdl effect on psychologica hedth suggesting that the stresses and dtrains associated with having
a young family is just compensated for by increase in hgppiness tha infants provide to their parents.
There is wesk evidence of a dight reduction in psychosocid hedth (ME = -0.012) from having

more children.

Physical Health Indicators

Both acute and chronic physca hedth indicators ae highly and dgnificantly corrdated with
psychologica hedth, but not psychosocid hedth, regardiess of gender. Recent acute illness, lasting
less than 3 days, reduces the probability of a high GHQ 12 score by 0.160 whilst a longer episode
lowers the same probability by 0.300, on average, for the pooled sample. However, the latter effect
is far larger for women (ME = -0.365) than for men (ME = -0.255). Having been an in-patient in
hospitd during the previous year dso dgnificantly lowers sdf-reported psychological  hedth
(margind effect = -0.101), for both men and women, and has a weak detrimental effect on
psychosocid hedth (-0.032). Clearly recent experiences of severe physca ill hedth are a crucid
determinant of individuas psychologica hedth.

The long-term physica conditions with the most severe adverse effects on psychologicd hedth
are muscular, arthritic and rheumatic conditions (ME = - 0.127), followed by those concerning the
somach, colon, bowd and digestive system (-0.086), cancer (-0.074), heart conditions (-0.073),
migrane or epilepsy (-0.072) and respiratory problems (-0.071). These findings are generdly
dmilar for both genders with the exceptions being that hypertenson or high blood pressure
conditions only dgnificantly reduce femde psychologicd hedth whilst heart attacks or sirokes and
sght or hearing problems only affect mde GHQ12 scores Evidently long-term ill hedth is
detrimenta to psychologicd wedl-being but the reaive sze of the respective margind effects
indicate that individuds are much more affected by recent episodes of severe illness than ongoing
physica hedth problems. In both cases our estimates show that physical hedlth cannot be ignored
when the determinants of psychological hedth are being explored. The only chronic condition to
have a conagently significant impact on psychosocid hedth, across our three groups, is having a
somach, colon, bowel and digestive system disorder. In contrast to the findings for psychologica
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hedth, but in line with previous descriptive analyses (see Cox et d., 1993, ch. 15), there is no
evidence of astrong link between physica and psychosocid hedth.

Economic and Social Factors

Our reaults indicate that work is clearly beneficid for an individud’s psychologicd, and to a lesser
extert, psychosocia hedth. For both maes and females any labour force dtate, other than being an
employee or sdf-employed, dgnificantly reduces ther GHQ12 score. Specificdly, being in
unemployment reduces the probability of reporting full psychologicad hedth by 0.241, with the
margind effect being twice as large for femades €0.317) than maes ¢0.165), compared to being an
otherwise identicd employee. This confirms the findings of previous studies usng British data that
have found evidence to support the hypothesis that unemployment is largely involuntary (Clark and
Oswad, 1994, Shidds and Wailoo, 2001, Theodossiou, 1998). We dso find some evidence of a
negative impact on mde psychosocid hedth (ME = -0.096) suggedting tha reaionships with
family and friends may suffer during unemploymen.

Being out of the labour force due to long-term sickness is severely detrimenta to both (mae and
femde) psychologicd (ME = -0.255) and psychosocial (-0.078) hedth outcomes. For maes the
impact of inactivity caused by long-term sckness on psychological hedlth is much more severe than
that of unemployment. In contrast, for femdes the margind effect of unemployment is larger than
that of sckness-induced inactivity. The reverse orders of importance are found in the case of
psychosocia hedth, for both genders.

Importantly, we find that being a non-participant in the labour force sgnificantly reduces the
probability of both mades and femdes reporting excelent psychologica hedth, but not ther
likdihood of aitaining full psychosocia hedth, compared to a smilar employee. However, the
margina effects are far amdler than for the unemployed or long-term sick ¢0.070 for males, -0.061
for femdes). The edimates show that those nontworking individuds in England whose inectivity
has no physicd hedth cause are clearly distinguishable, in terms of ther psychologica hedth, from
those who are actively seeking employment. However, our findings suggest that the labour market
datus of these non-participants is somewhat involuntary, though congderably less so than the
unemployed.*? This finding contrasts with that of Goldsmith et d. (1995) who find that there is no
difference in psychologicd well-being between individuas in these two labour market dtates in the
US If robust, our esimates provide some evidence of differentid labour market behaviour

12 These estimates show the importance of clearly distinguishing between these three non-employment states:
unemployment, voluntary non-participation and long-term sick - in these analyses. As far as we are aware this has not
previously been donein the existing literature.

13 However, it is not clear whether or not Goldsmith et al. (1995) exclude the long-term sick from their analysis. If they
are included in the out of the labour force group, and we had used similar definitions, clearly our findings would not
differ. Furthermore, they are able to control for previous labour market history, which we cannot do, so it may be the
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between resdents of England and the US, which may hedp explan the differences in aggregate
unemployment experiences in the two countries labour markets.

Amonggt the unemployed we find evidence that the extent of employment deprivation in the
Digtrict Hedlth Authority Area (DHA) impacts on their psychologica, but not psychosocid hedth.'*
The gregter the extent of employment deprivation in the DHA the greater is the psychologica
hedth of the individud, holding labour market datus congant, providing further confirmation of
Clak and Oswdds (1994) finding. This suggests tha the negative psychologicd impact of
unemployment is least for those who are living in aress where unemployment is commonplace. This
is evidence in favour of the hypothesis of a socid norm of employment (Clark, 1999, Stutzer and
Laive, 2001) that supports a psychologica explanation for unemployment hyseress (Darity and
Goldamith, 1996). Importantly, we have cdculated how great the extent of employment deprivation
would have to be in order for its pogtive impact on individuas psychologicad hedth to mitigate the
negative effect of being unemployed. We find that an, otherwise average, unemployed person who
lived in an area with an employment deprivation index of greater than 22%, such as Liverpodl
(28.26%), Manchester (24.58%), St. Helens (24.01%) or East London and the City (23.39%), is
edimated to have a least the same levd of psychologica hedth as an equivdent employee. The
unemployed that live in areas like Sunderland (21.35%), Barndey (20.75%), Gateshead (20.51%) or
Tees (20.33%) ae predicted to have only dightly reduced levels of psychologicd hedth than
gmila employees. This is further evidence to suggest that employment promotion policies and
measures to encourage more effective job search should initidly be focussed in the aress of greatest
employment deprivation.

We find condderable evidence that houschold poverty, defined here in terms of very low
household income, dgnificantly increeses the probability of an individud reporting lower leves of
psychologicad and psychosocid hedth. With regard to the former measure, our estimates indicate an
inverse U-shgped pattern with increesng household income. Higher levels initidly raise reported
GHQ12 scores, with a peak at £20,800 - £31,200, but thereafter are associated with declining
psychologica hedth scores. Generdly, for both maes and femdes, household poverty reduces the
probability of achieving a maximum GHQ12 score by between 0.04 and 0.08. Interegtingly,
increased household income is clearly associated with improved psychosocid hedth, for both
genders, with the margind effect continudly risng from 0.066, for incomes in the £5,200 - £10,400

case that our different findings reflect this omission. Theodossiou (1998) also found substantial differencesbetween the
pyschological well-being of the unemployed and those out of the labour force using British data. Here again it is unclear
whether the long-term sick were included in the latter category or not.

4 |mportantly, we find evidence of this effect at a much more disaggregated level than in the study by Clark (1999). He
uses the 11 major regions of Great Britain (just 9 regions in England) whereas our employment deprivation index is
calculated at the (100) District Health Authority level. Furthermore, this positive and significant interaction is present in
al of the 12 separate GHQ12 element model estimates discussed earlier.
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range, to 0.209 for households with the highest incomes. These findings suggest that, for an
individua with average sample characteridics, household poverty has a much larger detrimentd
effect on ther psychosocid hedth than psychologicd hedth. One policy implication is that
measures to dleviate household poverty will not only lead to improved materid well-being but dso
will enhance the psychologicd, and especidly the psychosocid, hedth of the affected individuds.
The vdue of these additiond benefits should be included in cod-benefit andyses of poverty
reduction programmes.

The index of multiple deprivation (IMD) score, a the didrict hedth authority (DHA) leve, is
dgnificantly associated with reported psychologica hedth in both the whole sample estimates and
amongst maes’® As illustrated in Figure 3, an inverse U-shaped pattern is evident indicating thet
the margina effect on the probability of attaining 12 on the GHQ12 score initidly increases with
the extent of deprivation. It reaches a maximum for the whole sample a an IMD vaue of 14 (31 for
maes) and theresfter is adversdy affected by living in areas with greater deprivation. In particular,
beyond an IMD vdue of 21 dl individuds ae less likdy to be fully psychologicdly hedthy than
those in the DHA with the least deprivation (East Surrey; IMD vaue = 7.91). Contralling for dl the
other characterigtics in our models, the mae modd edimates indicate that only those men living in
Liverpool (IMD = 58.05), East London & the City (57.71) and Manchester (55.92) have a lower
likdihood of reporting full psychologica hedth than resdents of the leest deprived area This
suggests that there may be podtive psychologica hedth externdities from policies directed a
reducing deprivation levels, particularly in the worst affected aress. We find no such evidence for
females or for an impact of deprivation on male psychosocid hedth.

We find some evidence of a U-shaped association between increased levels of deprivation and
better psychosocid hedth amongst femdes (with a minimum vadue of 25). As Fgure 3 shows
femde resdents of the Barndey (IMD value = 42.53), Sunderland (42.58), Sandwell (42.70) and St
Helens & Knowdey (47.77) DHAS, as well as the three most deprived areas mentioned above, have
an increased probability of reporting complete psychosocia hedth, compared to residents of East
Surrey DHA. This may be due to femdes turning to family and friends for more support where the
externd environment is harshest. Contralling for loca deprivation there is little evidence of
sgnificant differences between the psychologicd or psychosocid hedth of rurd, urban or suburban
residents.

Importantly, we have fitted econometric modds that dlow for intra-household corrdations in
unobserved characteridtics to influence our estimated results. Our estimates show that neglecting

these effects is a serious omisson. Unobserved intra-household corrdations explain over 50% of

15 A variety of functional forms were tested for the effect of IMD on psychological and psychosocial health. The final
form was chosen to maximise the log likelihood.
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the resdua variance in our measure of psychologicd hedth and over 60% of that for our
psychosocid hedth variables. Amongst femdes these effects (i.e. the unobserved corréations
amongst only femaes members of the same household) are even more important — they explan
over 77/% of the resdud variance in both dependent variables. The comparable figures for maes (in
the same household) are over 25% of the resdud variance in GHQ12 scores and over 45% of that
of the PSS scores. These highly important unobserved intra-household corrdations, together with
dl our edimaes of the determinants of psychosocid hedth, unequivocdly demondrate the socidly
contingent nature of individua well-being and its importance as an area for future research.

6. Conclusion

In this pgper we have examined the economic and socid determinants of mde and femde
psychologica and psychosocid hedth usng a sample from the 1998 and 1999 Hedth Surveys of
England. This is the fird time that the factors affecting psychosocid hedth have been empiricaly
edablished, and is important given the growing importance of socid incduson in UK policy
debates. The paper adso provides new evidence about the importance of unobserved intra-household
characteridics in explaning individud differences in hedth, and we have dso been able to utilise
recently avalable indices of employment and multiple deprivation to show the dgnificance of
locationdl characteridics in determining psychologicd and psychosocid hedth. Findly, we have
extensvely explored the datisicadl associaions between physcd hedth and our wel-being
measures, showing in particular the relative importance of recent acute illness, as compared to long-
term chronic conditions, in determining psychological hedith.

Our main findings are that:

Femdes report dgnificantly lower levels of psychologicad hedth but dgnificantly higher
levels of psychosocid hedlth.

Education is postively related to reported psychosocid hedth, but plays no consgtent role
in determining psychologica hedlth.

Maritd dissolution is associated with sgnificantly lower psychologicd hedth, more so for
those separated than divorced or widowed and for men than women, whilst married or co-
habiting individuas report dgnificantly higher levels of psychosocid hedth than those who
aesngle

Recent spells of severe illness are associated with a large and sgnificant reduction in
psychological hedth, more so for women than men. Long-term chronic conditions also have
adverse consequences for psychologica hedth, with the most detrimenta form being
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muscular-skeletal  conditions, followed, in turn by, stomach and digestive complants,
migraine or epilepsy, respiratory system conditions, cancer and heart problems.

Unemployment dgnificantly reduces the probability of reporting high levels of both hedth
measures but amuch larger impact on psychologica than psychosocid hedth.

The detrimental effect of unemployment on psychologicd hedth is grester in aress of low
levds of employment deprivation than highly deprived aress. This is indicative of a ‘socid
norm’ of employment in certain Didtrict Hedlth Authoritiesin England.

Nonparticipants and, more sgnificantly, those unable to work due to long-term sickness or
disability report lower levels of psychologicd hedth and psychosocid hedth than otherwise
amilar employees.

Household income is podtively rdated to both psychologicd and psychosocid hedth, with
individuds in households with an annua income of less than £5,200 reporting the lowest
levds of wdl-being. This suggests non-materid welfare bendfits from poverty reduction
policies.

We find a nonlinear reationship between psychologica hedth and regionad deprivation at
the Didrict Hedth Authority levd. Psychologicd hedth is highest in areas of moderae
deprivation and lowest a the extremes of the IMD didribution. However, we find little
evidence of areationship between psychosocia hedlth and regiona deprivation.

Individuad messures of psychologicd and psychosocid hedth are highly socidly contingent
at the household level amongst our sample, a hither to neglected aspect of this literature.

Our findings provide condderable support for government policies that focus atention on
reducing socid deprivation, improving hedth care provison and promoting the vaues of
community, family and incluson in society. They dso imply than economic policies targeted a
reducing unemployment, especidly where it is highly concentrated, and diminatiing household
poverty will, if successful, not only increase the materid well-being and associated life outcomes of
the affected individuas, but aso dramatically improve their psychologica and psychosocia hedlth.
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Table 1. Mean Leves of Psychologica and Psychosocid Hedth by Main Economic Characteristics

Psychological (0-12)

Psychosocid (7-21)

All Men Women | All Men Women

All 10.38 10.62 10.05 19.64 19.52 19.78
Sdlf-employed 10.81* 10.87 10.61* 19.73 19.66 19.97
Employee 10.67 10.89 10.33 19.82 19.70 20.00
Unemployed 9.94*** 10.29***  9.50*** 19.16%**  19.02%**  19.36***
Long-term sick 7.92%** 8.15*** 7.45%** 18.57***  18.42%**  18.85***
Non-participant 10.07***  10.47***  9.93*** 19.46***  19.11***  1957***
Unemployed in highest quartile 10.20** 1043 9.75 18.89 18.88 18.91*

employment deprivation area
Unemployed in lowest quartile 9.35 9.67 9.16 1931 1858 19.72

employment deprivation area
< £5,200 per annum 9.17 9.39 9.06 1859 18.00 1892
£5,200 - £10,400 9.78%** 9.83** 9.73%** 10.07%**  18.79***  19.32**
£10,400 - £20,800 10.40***  10.65***  10.06*** | 19.58***  19.41***  19.82%**
£20,800 - £31,200 10.74***  10.88***  10.49*** | 19.93***  19.84***  20.09***
£31,200 - £41,600 10.70** 10.88***  10.36*** || 20.06***  19.95***  20.26%**
> £41,600 10.62x**  10.84***  10.25*** | 20.18***  20.10***  20.33***
Residesin highest quartileIMD DHA area | 10.19***  10.46***  9.86* 19.46***  19.35***  19.5Q***
Residesin lowest quartile IMD DHA area 10.49 10.78 10.09 19.77 19.68 19.88

Notes:

1. Asterisks indicate (*** =1% level, ** =5% level, * =10% level) a statistically significant difference relative to the
base groups: employee; unemployed in lowest quartile employment deprivation area; household income < £5,200 per
year; resides in lowest quartile IMD (Index of Multiple Deprivation - DETR 2000) DHA (District Health Authority)

area.
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TABLE 2: Ordered Probit Household Random Effects Estimates of the Determinants of Psychologica Hedlth

Covariates All Men Women
b SE. ME b SE. ME b SE. ME

Age -0044  0.007*** -017 | -0052 0.010*** -020 | -0.038 0.012*** -.015
Age sguared / 100 0.067  0.009*** 026 | 0075 0.012*** 029 0063 0.015*** 024
Male 0177  0.027*** 070 - - - - - -
Black 0105 0.097 041 | 0245 0.140* 089 -0099 0144 -.037
South Asian -0.098 0.083 -038 | -0050 0.096 -020| -0.165 0.146 -.062
Chinese 0336 0267 129 0203 0357 074 | 0405 0387 158
Other 0004 0112 -001| 0035 0151 011 | -0052 0185 -.022
Degree or higher -0073 0.042* -030 | -004 0.051* -033( -0040 0077 -.016
‘A’ level or equivalent -0132  0.046** -053 | -0151 0.058*** -059 | -0094 0.078 -.040
Higher vocational -0053 0045 -022 | -0070 0.04 -027| 0000 0.082 -.001
‘O’ level or equivaent -0045 0040 -018 | -0053 0.048 -020 | -0024 0.060 -.010
CSE or equivalent 0059 0058 020 | 0057 0072 020| 0073 0110 022
Other qualification 0049 0070 017| 0013 0.109 005| 0072 0.099 025
Married / Co-habiting 0033 0040 011| -0002 0.048 -003| 0074 0071 027
Separated -0.352  0.070*** -138 | -0.351 0.101*** -134| -0363 0.100*** -.143
Divorced -0149  0.051*** -061| -0171 0.071** -069 | -0124 0078 -.049
Widowed -0180 0.087** -071| -0274 0.148* -104 | -0106 0.124 -.042
Lone parent (living alone) -0036 0.061 -016 [ 0099 0200 037 | -0061 0.081 -.028
Number of children (aged > 2) 0051 0.016*** 020 | 0023 0019 009| 0108 0.027*** 043
Number of infants (aged < 3) -0009 0.046 -002 | -0011 0057 -002| 0030 0075 013
Acuteillnessin last 2 weeks (£ 2 days) -0407  0.045*** -160 | -0323 0.059*** -125| -0508 0.074*** -.200
Acuteillnessin last 2 weeks (3 3 days) -0.764  0.046*** -300| -0664 0.067*** -255| -0922 0.087*** -.365
In-patient hospital stay in last year -0.250  0.046*** -101 | -0.234 0.062*** -092 | -0273 0.075*** -.110
Cancer -0180 0.102* -074 | -0237 0155 -092| -0130 0172 -.058
Heart Attack/Stroke -0179  0.075** -073 | -0244 0.089*** -095 | -0071 0.143 -034
Respiratory system -0182  0.043*** -071| -0180 0.055*** -068 | -0.188 0.075** -074
Stomach/colon/bowel/digestive system -0215 0.059*** -086 | -0.179 0.073** -072 | -0275 0.104*** -.107
Muscular/arthritis/rheumatism -0.321  0.034*** -127 | -0280 0.043*** -108 | -0.394  0.064*** -158
Hypertension/high blood pressure -0.179 0.075** -044( -0011 0082 -005( -0260 0.116** -.102
Sight/hearing -0141 0.068** -054 | -0170 0.077** -064 | -0050 0.140 -.018
Migraine/epilepsy -0189  0.059*** -072| -0205 0.077*** -078 | -0175 0.095* -.066
Diabetes -0.092 0062 -037| -0067 0.082 -023| -0135 0.098 -.058
Other -0132  0.050*** -053| -0.098 0.067 -040| -0161 0.078** -.064
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TABLE 2: (Continued)

Self-employed 0021 0043 009 | -0009 0.046 -002| 0124 009 048
Unemployed * employment deprivationin DHA 0029 0.011** 0l1| 0025 0.014* 006| 0031 0.018* 012
Unemployed -0620 0.126*** -241| -0445 0.197** -165| -0.800 0.237*** -317
Long-term sick -0642 0.057*** -255| -0651 0.076*** -250| -0608 0.050*** -.249
Non-participant -0139  0.038*** -055 | -0.179  0.064*** -070 | -0.153 0.056*** -.061
£5,200 - £10,400 0107  0.056* 042 | 0020 0.080 006| 04151 0.083* .060
£10,400 - £20,800 0148  0.056*** 056| 0110 0.078 038| 0138 0.085* 055
£20,800 - £31,200 0231  0.061*** 088| 0162 0.083** 058 | 0288 0.098*** 113
£31,200 - £41,600 0188  0.067*** 071 04157 0.089* 056| 0156 0111 .058
> £41,600 0166 0.067** 063| 0130 0.088* 054 0114 0107 043
Income missing 0202  0.061*** 078 0163 0.082** 059 0201  0.095** 079
Rural 0027 0032 013| -0001 0.037 001| 0064 0053 029
Urban -0032 0.038 -012| -0113 0.048** -044| 0110 0.062* 039
IMD in DHA area 0.007  0.004* 003| 0016 0.006*** 006 | -0.002 0.002 -.002
IMD sguared / 100 -0.015 0.008** -010| -0028 0.010*** -.010 - - -

I' (Intra-household correlation) 0508  0.039*** - 0252 0200 - 0771  0.111*** -
Constant 2925  0.182*** - 3082 0.262*** - 3037 0.303*** -

2 . 44,08 66.98 62.56
C " test of exogeneity (degrees of freedom) (39) @) (33)
Sample 11241 6437 4804
Notes:

1. ME isthe marginal effect calculated at the sample mean values and setting €,, =0.

2.* gignificant at 109% level; ** significant at 5% level; *** significant at 1 % level.
3. Omitted categories: female, white, no qualifications, single, not a lone parent (living alone), no acute illness in last two weeks, no in-patient
hospital staysin last year, no long-term physical illness, employee, household income less than £5,200 per annum, suburban.

4. |t| isthe absolute t-statistic.

5. Eight constant thresholds were al so estimated and ayear dummy included.
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TABLE 3: Ordered Probit Household Random Effects Estimates of the Determinants of Psychosocid Hedlth

Covariates All Men Women
b SE. ME b SE. ME b SE. ME

Age -0033  0.007*** -013 | -0033  0.010*** -014| -0034  0.126*** -012
Age squared / 100 0.035 0.009* ** 014 ] 0032 0.011*** 013 | 0.044 0.015*** 016
Mae -0.324  0.029*** -.126 - - - - - -
Black -0.223  0.096** -084| -0273  0.127** -106 | -0203 0151 -073
South Asian -0842  0.081*** -322 | -0.789  0.097*** -307 | -0933  0.154*** -.340
Chinese -0660  0.212*** -257| -0686  0.273** -2541 -0815  0.301*** -319
Other -0466  0.100*** -179] -0393  0.123*** -157 | -0603  0.182*** -217
Degree or higher 0439 0.047*** 72| 0474 0.059*** 188 | 0.445 0.087*** .166
‘A’ level or equivalent 0.293 0.048*** 113 | 0.266 0.059*** 103 | 0.399 0.087*** 151
Higher vocational 0.264 0.056*** 104 | 0278 0.055*** 112 | 0.287 0.089*** .108
‘O’ level or equivalent 0.205 0.038*** .080 | 0.243 0.050*** 096 | 0195 0.063*** 073
CSE or equivalent 0.160 0.061*** 062 | 0.24 0.073*** 104 | 0.026 0.114 .005
Other qualification 0.173 0.065* ** .065 | 0.170 0.098* .065 | 0.153 0.096 054
Married / Co-habiting 0.354 0.041*** 136 | 0382 0.051*** 151 | 0278 0.074*** 100
Separated 0112 0.072 039 -0083 0108 -041 | 0.252 0.108** 091
Divorced 0117 0.051** 042 | 0.068 0.072 .025| 0129 0.079* 042
Widowed 0.309 0.087*** 118 | 0.021 0.150 -003 | 0.310 0.124** 113
Lone parent (living alone) -0002  0.063 -002 | 0138 0.188 059 [ -0009 0.082 -.003
Number of children (aged > 2) -0030  0.017* -012 | -0028 0.019 -011| -0034  0.029 -013
Number of infants (aged < 3) -0035 0049 -013 | -0029  0.060 -006 | -0039  0.079 -.018
Acuteillnessin last 2 weeks (£ 2 days) -0033 0049 -012| -0024 0065 -009 | -0037  0.079 -013
Acuteillnessin last 2 weeks (3 3 days) -0057 0047 -0221-0093 0062 -037 | -0015 0073 .003
In-patient hospital stay inlast year -0083  0.049* -032 | -0089 0.065 -036 | -0087 0.076 029
Cancer 0.124 0.119 052 | 0249 0.169 121 | 0.005 0.178 -.008
Heart Attack/Stroke 0.106 0.077 041 0130 0.0901 046 | 0.067 0.143 035
Respiratory system -0054 0044 -.021 | 0.005 0.056 002 | -0148  0.075** -.053
Stomach/colon/bowel/digestive system -0158  0.061*** -060 [ -0130 0.073* -053( -0201  0.110* -.068
Muscular/arthritis/rheumatism -0048 0035 -018 | -0005  0.043 -001 | -0133  0.062* -.052
Hypertension/high blood pressure -0069  0.067 -030 | -0022 0083 -016 [ -0155 0118 -.057
Sight/hearing -0139  0.069** -056 | -0137  0.079* -056 | -0058 0130 -021
Migraine/epilepsy -0077 0062 -033 ([ -0053 0083 -02 (| -0111  0.098 -.040
Diabetes -0131  0.063** -049 | -0088  0.081 -034 | -0223  0.102** -.081
Other 0.007 0.051 .001 | 0.018 0.068 005[-0015 0084 -.010
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TABLE 3: (Continued)

Self-employed -0016 0043 -004 | 0.018 0.047 009 | -0071 0.099 -024
Unemployed * employment deprivationin DHA 0.008 0.011 .003 | 0.016 0.014 006 | -0.014 0.018 -.005
Unemployed -0295  0.136** -087 | -0340  0.190* -096 | -0150 0237 -.036
Long-term sick -0.198  0.058*** -078 | -0164  0.073** -064 | -0173  0.102* -.062
Non-participant -0.063  -0.041 -026 | -0044  0.065 -020 | -0072  0.060 -.028
£5,200 - £10,400 0.164 0.055*** .066 | 0.255 0.081*** 100 | 0.082 0.081 035
£10,400 - £20,800 0.268 0.057*** 107 | 0.340 0.080*** 133 0238 0.088*** 092
£20,800 - £31,200 0413 0.064*** 158 | 0491 0.086*** 189 | 0.353 0.103*** 131
£31,200 - £41,600 0.503 0.071*** 193 | 0550 0.094*** 213 | 0517 0.123*** 101
> £41,600 0.535 0.071*** 209 | 0593 0.093*** 235 | 0502 0.119*** .188
Income missing 0.274 0.062*** 108 | 0.343 0.085*** 138 | 0.243 0.096* * 090
Rural 0.055 0.033* .020 | 0.033 0.039 013 | 0.078 0.057 .028
Urban -0011  0.039 -003 | -0023 0048 -.005 | 0.003 0.064 -.001
IMD in DHA area 0.001 0.001 .001 | 0.002 0.002 .001| -0013  0.008* -.005
IMD sguared / 100 - - - - - - 0.021 0.010* 010
I' (Intra-household correlation) 0.601 0.040*** - 0453 0.116*** - 0.773 0.123*** -
Constant 2.882 0.172*** - 2.408 0.239*** - 3.179 0.344*** -
2 . 46.14 3521 3153
C " test of exogeneity (degress of freedom) (35) 3) (33)
Sample 11241 6437 4804
Notes:

1. MEisthe marginal effect calculated at the sample mean values and setting €,, =0.

2.* gignificant at 109% level; ** significant at 5% level; *** significant at 1 % level.
3. Omitted categories. female, white, no qualifications, single, not a lone parent (living alone), no acute illness in last two weeks, no in-patient

hospital staysin last year, no long-term physical illness, employee, household income less than £5,200 per annum, suburban.

4. |t| isthe absolute t-statistic.

5. Eight constant thresholds were also estimated and ayear dummy included.
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Appendix 1
TABLE AL: Didtrict Hedth Authority Deprivation Measures

District Health Authority Area(DHA) Employment Index of Multiple Sample Size
Deprivation Index Deprivation (inDHA)

Avon 8.96 1948 207
Barking & Havering 11.33 2522 78
Barnet 8.36 16.63 65
Barnsley 20.75 4253 %0
Bedfordshire 8.22 19.76 149
Berkshire 5.28 12.27 188
Bexley & Greenwich 1222 27.35 71
Birmingham 17.89 4159 193
Bradford 14.75 39.26 121
Brent & Harrow 11.88 2557 64
Bromley 7.46 12.64 63
Buckinghamshire 5.49 13.14 153
Bury & Rochdale 1504 33.08 85
Calderdale & Kirklees 12.08 29.39 135
Cambridgeshire 713 16.08 129
Camden & Islington 19.33 40.80 70
Cornwall & Islesof Scilly 13.82 28.35 124
County Durham 17.74 35.38 161
Coventry 14.65 3357 79
Croydon 953 21.04 50
Doncaster 18.76 38.97 80
Dorset 8.85 18.21 170
Dudley 10.99 2458

Ealing, Hammersmith & Hounslow 11.88 2758 115
East & North Hertfordshire 6.10 12.80 137
East Kent 11.42 24.85 116
East Lancashire 14.87 36.27 126
East London & The City 23.39 57.71 113
East Riding 1431 30.13 149
East Surrey 460 791 80
East Sussex, Brighton & Hove 11.06 23.18 139
Enfield & Haringey 15.17 33.86 90
Gateshead & South Tyneside 2051 40.96 98
Gloucestershire 7.67 15.90 9
Herefordshire 8.38 19.94 36
Hillingdon 755 18.30 58
Isle of Wight 14.93 29.34 3
Kensington Chelsea & Westminster 11.08 22.76 50
Kingston & Richmond 571 853 65
Lambeth, Southwark & Lewisham 17.89 39.74 165
Leeds 11.97 25.78 156
Leicestershire 9.28 2131 277
Lincolnshire 10.65 22.89 134
Liverpool 28.26 58.05 125
Manchester 24.58 55.92 65
Merton, Sutton & Wandsworth 9.06 19.33 119
Morecambe Bay 13.29 25.30 93
Newcastle & North Tyneside 18.65 3751 128
Norfolk 10.47 2317 170
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TABLE A1 (continued)

District Health Authority Area(DHA) Employment Index of Multiple Sample Size
Deprivation Index Deprivation (inDHA)
North & East Devon 1042 2144 109
North & Mid Hampshire 461 9.93 119
North Cheshire 14.70 29.98 89
North Cumbria 13.23 2591 95
North Derbyshire 12,68 26.09 102
North Essex 824 17.76 208
North Nottinghamshire 15.19 3308 9
North Staffordshire 1356 31.27 115
North West Lancashire 13.69 29.60 103
North Y orkshire 8.35 15.81 149
Northamptonshire 7.83 1751 102
Northumberland 14.49 27.85 79
Nottingham 1291 2004 171
Oxfordshire 499 11.88 155
Portsmouth & S E Hampshire 861 19.04 112
Redbridge & Waltham Forest 1221 27.66 78
Rotherham 16.71 37.79 63
Salford & Trafford 1457 31.17 104
Sandwell 15.79 42.70 54
Sefton 18.22 3275 80
Sheffield 15.80 34.00 114
Shropshire 9.32 2191 123
Solihull 9.01 1752 3
Somerset 877 1891 117
South & West Devon 1351 271.22 154
South Cheshire 951 17.86 151
South Derbyshire 10.95 2450 128
South Essex 9.60 21.32 187
South Humber 14.15 29.00 71
South Lancashire 11.38 21.80 52
South Staffordshire 8.60 18.48 148
Southampton & SW Hampshire 8.38 1831 88
St Helens & Knowsley 24.01 47.77 80
Stockport 10.05 1950 79
Suffolk 8.60 18.39 124
Sunderland 21.35 4258 76
Tees 20.33 40.50 116
Wakefield Health Care 15.92 34.37 9%
Walsall 14.79 38.72 42
Warwickshire 751 16.85 125
West Hertfordshire 547 10.86 135
West Kent 8.13 17.32 184
West Pennine 1457 35.89 170
West Surrey 425 8.29 170
West Sussex 6.22 13.80 166
Wigan & Bolton 15.90 33.63 131
Wiltshire 6.38 14.29 143
Wirral 19.63 36.17 9
Wolverhampton 16.61 40.15 69
Worcestershire 753 17.30 125
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TABLE A2: Sample Characteristics

Covariates All Men Women Vaue Range
Mean SE. | Mean SE. | Mean SE. | Min Max
Age 41381 0120 4201 0450 [ 4053 0191 16 64
Mae 0571 0.005 - - - - - -
White 0.942 0.002 0942 0003 | 0942 0.003 0 1
Black 0.017 0.001 0015 0002 | 0019 0002 0 1
South Asian 0.026 0.002 0029 0002 | 002 0002 0 1
Chinese 0.003 0.001 0003 0001 | 0004 0001 0 1
Other 0.012 0.001 0015 0001 | 0014 0001 0 1
Degree or higher 0.164 0.003 0187  0.005 0133  0.005 0 1
‘A’ level or equivalent 0.121 0.003 0124 0004 | 0116 0005 0 1
Higher vocational 0.128 0.003 0156  0.005 0091 0.004 0 1
‘O’ level or equivaent 0.256 0.004 0229 0005 | 0292 0007 0 1
CSE or equivalent 0.04 0.002 0061 0003 | 0045 0003 0 1
Other qualification 0.040 0.002 0024 0002 | 0061 0003 0 1
No qualifications 0.237 0.004 0.219 0.05 0262  0.006 0 1
Single 0.237 0.004 0219 0005 | 0237 0006 0 1
Married / Co-habiting 0611 0.005 0681 0006 | 0517  0.007 0 1
Separated 0.037 0.002 0025 0002 | 004 0003 0 1
Divorced 0.096 0.002 0066 0003 | 0144 0005 0 1
Widowed 0.026 0.002 0009 0001 | 0047 0003 0 1
L one parent (living alone) 0.059 0.002 0006 0.001 0130 0.005 0 1
Number of children (aged > 2) 0.630 0.009 0060 0012 | 0617 0014 0 6
Number of infants (aged < 3) 0.082 0.003 0080 0004 | 008 0004 0 2
Acuteillnessin last 2 weeks (£ 2 days) 0.080 0.003 0071 0003 | 0091 0004 0 1
Acuteillnessin last 2 weeks (3 3 days) 0.083 0.003 0072 0003 | 0097 0004 0 1
In-patient hospital stay in last year 0.073 0.002 0062 0003 | 008 0004 0 1
Cancer 0.011 0.001 0008 0001 | 0014 0002 0 1
Heart Attack/Stroke 0.003 0.002 0034 0002 | 0023 0002 0 1
Respiratory system 0.088 0.003 0088 0004 0088  0.004 0 1
Stomach/colon/bowel/digestive system 0.041 0.002 0.047  0.003 0036  0.003 0 1
Muscular/arthritis/rheumatism 0.167 0.004 0173  0.005 0160  0.005 0 1
Hypertension/high blood pressure 0.036 0.002 0036  0.002 0035  0.003 0 1
Sight/hearing 0.033 0.002 0040 0002 | 0024 0002 0 1
Migraine/epilepsy 0.041 0.002 0035  0.002 0050  0.003 0 1
Diabetes 0.041 0.002 0038 0002 | 0045 0.003 0 1
Other 0.071 0.002 0067 0002 | 0076 0004 0 1
Sdf-employed 0.101 0.003 0137 0004 | 0053 0003 0 1
Employee 0618 0.005 0666 0006 | 0554  0.007 0 1
Unemployed 0.049 0.002 0048 0003 | 0049 0.003 0 1
Long-term sick 0.063 0.002 0073 0003 | 0049 0003 0 1
Non-participant 0.170 0.004 0076 0003 | 0295 0007 0 1
<£5,200 per annum 0.076 0.003 0049 0003 | 0112 0005 0 1
£5,200 - £10,400 0.122 0.003 009 0004 | 0154 0005 0 1
£10,400 - £20,800 0.241 0.004 0244 0005 | 0237 0006 0 1
£20,800 - £31,200 0.190 0.004 0213 0005 | 0160 0005 0 1
£31,200 - £41,600 0.108 0.003 0123 0004 | 0088 0004 0 1
> £41,600 0.138 0.003 0152 0004 | 0119 0005 0 1
Income missing 0.126 0.003 0121  0.004 0132  0.005 0 1
Rural 0.237 0.004 0244 0005 | 0228 0.006 0 1
Suburban 0616 0.005 0616 0006 | 0616  0.007 0 1
Urban 0.147 0.003 0140 0004 | 0156  0.005 0 1
IMD in DHA area 25466  0.100 2536 0132 | 26561 0152 | 791 58.05
Sample 11241 6437 4804
Notes:

1. SE isthe standard error, Min is the minimum value and Max is the maximum value of the mean.
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Appendix 2 — The Relevant Health Survey of England Questions (Booklet for Adults)

The General Health Questionnaire 12 Score Questions

Ingruction: We should like to know how your hedth has been in generd over the past few weeks.
Pease answver ALL questions (indicating) which (choice of answer given in brackets below each
guestion) you think most gppliesto you.

HAVE YOU RECENTLY:

1. been able to concentrate on whatever you' re doing?

(better than usud; same as usud; less than usud; much less than usud)
2. lost much deep over worry?

(not at dl; no more than usud; rather more than usud; much more than usud)
3. fdttha you are playing a ussful part in things?

(more so than usud; same as usud; less so than usud; much less than usud)
4. fet capable of making decisions about things?

(more so than usud; same as usud; less o than usud; much less than usud)
5. fdt congtantly under strain?

(not a al; no more than usud; rather more than usua; much more than usud)
6. fdtyou couldn’'t overcome your difficulties?

(not a al; no more than usud; rather more than usud; much more than usua)
7. been able to enjoy your normal day-to-day activities?

(more s0 than usud; same as usud; less so than usud; much less than usud)
8. been ableto face up to your problems?

(more so than usud; same as usud; less o than usua; much less than usud)
9. been feding unhappy and depressed?

(not a al; no more than usud; rather more than usud; much more than usua)
10. been losing confidence in yoursdf?

(not a al; no more than usud; rather more than usua; much more than usud)
11. been thinking of yoursdlf as aworthless person?

(not a dl; no more than usud; rather more than usud; much more than usud)
12. being feding reasonably happy; dl things considered?

(more so than usud; same as usud; less o0 than usud; much less than usud)
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Appendix 2 — continued

The Perceived Social Support Score Questions

Ingruction: We would now like you to think about your family and friends. By family we mean
those who live with you as well as those dsawhere. Here are some comments people have made
about their family and friends. We would like you to say how far each statement is true for you.
Please ansver ALL questions (indicating) which (choice of answer given in brackets below esch
question) you think most gpplies to you.

13. There are people | know — amongst my family or friends — who do things to make me fed
happy. (not true; partly true; certainly true)
14. There are people | know — amongst my family or friends— who make me fed loved.
(not true; partly true; certainly true)
15. There are people | know — amongst my family or friends — who can be rdlied upon no matter
what happens. (not true; partly true; certainly true)
16. There are people | know — amongst my family or friends — who will see that | am taken care of
if | needed to be. (not true; partly true; certainly true)
17. There are people | know — amongst my family or friends— who accept mejust as| am.
(not true; partly true; certainly true)
18. There are people | know — amongst my family or friends — who make me fed an important part
of their lives (not true; partly true; certainly true)
19. There are people | know — amongst my family or friends — who give me support and

encouragement. (not true; partly true; certainly true)
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