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Non-technical summary

Research on children’s mental health and its relationship to family circumstances is extremely important,
because of the long-term consequences that childhood difficulties may have for future social mobility,
education, family stability, employment, health and crime. There is an enduring debate about the
existence and causes of the “income gradient in health” — the tendency for low family income to be
associated also with poor health. One of the difficulties facing researchers in this area is the
measurement of health status, a difficulty which is particularly acute for mental health, and especially so

in relation to children.

The research literature on the income gradient in children’s mental health is not large and is mostly
based on survey data containing measures of mental health derived from a single observer’s assessment
of the child — most commonly from a parent. To investigate the reliability of this approach, we analyse
data from two large-scale British surveys conducted in 1999 and 2004, which give information on three
aspects of children’s developmental state: emotional difficulties, conduct disorder and hyperactivity.
Obsetvation is made from up to four distinct viewpoints: a patrent, a teacher, the child him/herself and a
psychiatrist. The standard “Strengths and Difficulties Questionnaire” (SDQ) is used for assessment and

children covered by our analysis are aged 11-15.

We find large differences between the four assessments and low correlations between parents’, teachers’
and children’s SDQ scores. Teachers tend to report fewer symptoms than parents, and children on
average assess themselves more harshly than either. If used diagnostically, the parental, teacher and
children’s scores would identify quite different groups of cases as suffering from mental health problems

and those diagnoses would, in turn, differ considerably from the psychiatric diagnoses.

Analysis of the income gradient estimated from data derived from a single category of observer can
result in quite different conclusions. Using the SDQ scores, we find similar evidence of a significant
income gradient for emotional difficulties, conduct disorder and hyperactivity using either parents’ or
teachers’ assessments, whereas analysis of children’s self-assessments suggests that an income gradient
exists only for emotional difficulties. When used to generate a sharp problematic/non-problematic
diagnosis for each child, the picture looks quite different. Psychiatric assessments indicate a significant
income gradient only for emotional difficulties, while teachers’ diagnoses indicate gradients in both
emotional difficulties and conduct disorders. Parental diagnoses suggest that a gradient exists only for
conduct disorders, while children’s self assessments generate no significant evidence of any income
gradient. Overall, the conclusion is that research findings in this area may not be very robust and that
findings should be treated with caution and interpreted in relation to the source of health assessments

used for the analysis.
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Abstract

Research on the socioeconomic determinants oftheatiften based on parental assessments of their
children’s health. We assess this approach by congpdirectly evaluations from parents, teachers,

children and psychiatrists of three aspects ofdcméntal health from two major UK surveys. We test

whether the different observers give reports thiat systematically related to observable child and

parent characteristics and find that the differeanase large and systematic. This in turn results in
systematic differences in the estimated magnitua#® significance of the health-income gradient,

suggesting that one should be cautious in intangéindings from the research literature.
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l. Introduction

There is a substantial literature that uses selited measures of health status to provide evelenc
the socioeconomic determinants of health statupapdlation inequalities in health. A relativelgva
line of research in health economics has focusedetationship between parental income and the
health of their children, known as the health geatli(Case et al., 2002; Currie and Stabile, 2003;
Currie et al., 2007; Propper et al., 2007; Condldhd Link; 2008; Currie et al., 2008; Murasko, 00
Khanam et al., 2009). The vast majority of studiesl that such a gradient exists, both between
parental income and child health and also betweeit amcome and adult health. However, the size of
the gradient differs by country and study, andabtial mechanisms linking income to health aré stil
under debate.

Most of this literature uses self-reported or, éildren, parent- (mostly mother-) reported
measures of health. There are concerns about tleateto which self-reported measures of health
status can be confirmed by more objective or dihimeasures of health and about the degree of
heterogeneity in the way that individuals perceavel respond to survey questions about their own
health. There is very limited evidence on the gpomdence between self-reported health and medical
records but, in one of the few studies, Baker e{28104) found evidence of substantial reportingrer
leading to large attenuation biases in estimatedheofmpact of health status on labour market dgtiv
when self-reports are used as explanatory variabifesndividuals with different incomes and
socioeconomic backgrounds perceive such questiodgferent ways, then it is likely that estimatds
the income gradient will also be biased and thaseldeen work supporting this view for self-repaoits
adult health status (Butler et al., 1987; Mackehbetcal., 1996; Lindeboom and van Doorslaer, 2004;
Etilé and Milcent, 2006; Bago d’Uva et al., 200@nds and Wildman, 2008; Johnston et al., 2009).

There is even less in the health economics liteeatun parental reporting bias of children’s
health. In particular, little is known about howrgatal responses differ from those of other obssrve
especially doctors and teachers, or of the childnemselves. Consequently, we know little about the
sensitivity of the empirical income gradient inldhinealth outcomes to the identity of the providér
health reports.This is despite the existence of a consensuseirpslychology and medical literatures
that there are large disagreements between infasmartheir assessment of children’s psychological
and physical well-being. For example, there ismgir@vidence that mothers and fathers rate their

child’s health differently, with mothers generatBporting more symptoms than do fathers (lvens and

» In one of the few exceptions, Currie and Stab#@0g) examine ADHD in children and find the cortiela between
parent and teacher assessment of child hyperaciiviCanadian data was only 0.46, and that abo@b B children
received a hyperactivity score (on a 0-16 rangéyvofor less from teachers compared to a mediare sifol from parents.
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Rehm, 1998). Achenbach et al. (1987) found from edaranalysis of 119 studies that the average
correspondence in terms of child and adolescer\hebral/emotional problem between parents was
0.60 (mother and fathers), and only 0.28 betweeenps and teachers. Brown et al. (2007) found for a
sample of US children aged 5-10 years that partlisd to detect half of school-aged children
considered to be seriously disturbed (in termsnodteons, behaviours and functional impairment) by
their teachers. Youngstrom et al. (2003) found firavalence rates of comorbidity in a clinical séenp
range from 5.4% to 74.1%, depending whether ratiraya parent, teacher, child or some combination
are used to classify the child. Disagreement is &sind in samples of informants from divergent
ethnic and cultural backgrounds, and in community elinical samples and there is a debate about the
extent to which mothers suffering from depression,with a psychiatric history, have distorted
perceptions of their children’s problems (Richtar&l Pellegrini, 1989; Richters, 1992; Chilcoat and
Breslau, 1997; Duhig et al. 2000; Eiser and Moi®3@12 Kraemer et al. 2003).

Several reasons have been suggested for the eltsagnts between observers. Children may
manifest symptoms differently in different settin@sr example, deviant behaviour at school butatot
home); informants may have different thresholds perceptions of what constitutes abnormal
behaviour (for instance, teachers interact withendhildren than parents); and children may deny or
minimise socially undesirable symptoms. De Los Reged Kazdin (2005) note that, “Although this
literature has identified instances in which infammhdiscrepancies may be lesser or greater, dapgndi
on the characteristics of either the informantstlee child being rated, informant discrepancies
generally remain quite high” and that “research Igenerally failed to explain informant
discrepancies”. The disagreement in subjective tihheaksessments implies that relying on one
particular informant rather than another, or ins&igig assessments from multiple informants, cad lea
to different estimated rates of prevalence andhefsocio-economic gradient in child health.

In this paper we address two important issuesst,Fwhether it is possible to identify the
existence of (mental) health problems in children the basis of survey reports from multiple
observers; and second, what implications this basesearch on the income gradient in child health.
We focus on three forms of mental health and beha&l problem: emotional difficulties, conduct
disorder and hyperactivity which, in childhood aadolescence, are extremely important for their
potential long-term consequences, often exceedioget of physical health conditions (see Currie and
Stabile, 2006; Fletcher, 2008; Fletcher and WoZe08). We observe responses on each type of
problem from up to four observers: parents, tea;hghvildren and psychiatrists. The sample is drawn
from the two major surveys of the Mental HealtiBotish Children and Adolescents conducted by the

Office for National Statistics in 1999 and 2004.tBsurveys have detailed questionnaires covering
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mental health and behavioural conditions and pewvktensive information about parents and
children. We focus on children aged 11-15 yeanswtoom separate questionnaires are completed by a
parent, a teacher and the child.

We begin by comparing the responses of parentshéesi and children to questions about the
child’s emotional difficulties, conduct disordercahyperactivity. We then estimate statistical medel
relating the differences in reports for each pdioloservers (parents versus teachers; parentssversu
children; teachers versus children) to the charatiies of the children, parents and households T#i
an extension, in scope, data and empirical metlbggpto Goodman et al. (2000) who used data from
the first of the two surveys to compare the prédéctalue of child, parent and teacher responséseto
Strength and Difficulties Questionnaire (SDQWWe then investigate how the estimated income
gradient for each disorder differs between the ghrdormants. We finally use the psychiatrist's
summary assessment (based on the whole range \a@ysimformation on the child) to construct an
objective measure of health against which the mesg® of others can be assessed and the gradients
based on the different respondents’ assessmentsecammpared.

Overall, we find substantial differences in indarat of the existence of a mental health
condition across respondents. Parents, teachersclaifdten appear to have different evaluation
thresholds and often perceive the same child véfgrently. Teachers report the fewest symptoms,
parents report significantly more than teachersl, emldren evaluate themselves more harshly than
both parents and teachers. The correlations betwegpondents’ scores are low. In terms of the
income gradient, parental and teacher scoring oQ$SProduce a significant gradient for all three
problems and the ranking of the gradients acrosdfttee outcomes are the same for the two sets of
respondents. In contrast, using children’s ownsssaents of their mental health would suggest either
a much lower (for emotional problems) or no incognadient (for conduct and hyperactivity). Finally,
the income gradient using an objective ICD-10 measonstructed by psychiatrists differs from that
based on parental, teacher and child assessmdmbjective gradient is smaller than the gradient
derived from parental reports. But it is larger nththe gradient derived from children’s own
assessments of their mental health which, withllast of controls, is zero. We therefore conclude
that the existence of both mental health problentsaa income gradient in mental health is, to gdar

extent, in the eye of the beholder.

% The subjective assessments were compared ag#gsiodes made by experienced clinicians using lddtaiformation
contained within the survey. Goodman et al. fourat parents and teachers provide information ofinbuequal predictive
value, although parents are slightly more usefuldigtecting emotional disorders and teachers &btlsi more useful for
detecting conduct and hyperactivity disorders. dlition, self-assessments are found to be lesaulysefpecially for
conduct and hyperactivity disorders.
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Il. Data

The data we use are drawn from two major surveyshefmental health of British children and
adolescents conducted by the UK Office for Natidiatistics. The 1999 survey contains information
on 10,438 children aged between 5 and 15 yearstren#8004 survey contains information on 7,977
children aged between 5 and 16 years. The childeene randomly chosen using a stratified sample
design (by postcode) from the Child Benefit Regjstedatabase of child benefit records spanning 98%
of British children. Information was collected iacke-to-face interviews with the child’s primary
caregiver (in 94% of cases the child’s mother) #redchild itself. Further information on the chicis
collected by postal questionnaire from the chiltBacher if consent to do so was provided by the
parent (97% gave consent), with a completed questioe returned by around 80% of teachers. The
information collected from each of these sources lteen found to be broadly representative of the
general population (see Meltzer et al. 2000; Grtes. 2005). Analysis of the 1999 and 2004 survey
data by Green et al. (2005) revealed no substastiehges in survey methodology between years and
so we pool the two surveys in all of our analyses.

Both the 1999 and 2004 surveys contain child, geaed teacher versions of the Strengths and
Difficulties Questionnaire (SDQ), which is a 25atanstrument for assessing social, emotional and
behavioral functioning that has become a widelydusssearch instrument for the mental health of
children. The SDQ questions cover positive and thegattributes and respondents answer each with a
response “Not True” (0), “Somewhat True” (1), oréi@ainly True” (2). The SDQ is similar to the
Behavior Problems Index (BPI) questionnaire usedCloyrie and Stabile (2006), with only minor
differences in wording.

Answers to the 25 questions are grouped into foades of five items each, generating scores
from O to 10 for emotional symptoms, conduct protdehyperactivity-inattention, peer problems, and
prosocial behaviour. In all following analyses veeds exclusively on the SDQ summary scores for
emotional symptoms, conduct problems and hypeiagtiand on children aged 11-15 for whom SDQ
information was available from parents, teacherd #ie children themselves. Given our focus on
income, we have dropped the (5.4%) of children \miksing income information from our estimation

sample® A list of all the covariates and their mean valaes provided in Appendix Table Al. The

% Gross household income is recorded in the suriveg4 bands ranging from less than £1,000 to greass £40,000. Our
real income measure is constructed by deflatingrtipoints of these bands (to 2001 prices) withUlKeaverage earnings
index, giving us a pseudo-continuous measure witpassible values (21 bands x 2 years). Througtimipaper we use
the natural logarithm of this real income measure.
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distributions of parent, teacher and child SDQ ea@bns of emotional, conduct and hyperactivity
problems are shown in Figure 1. A clear patternthase graphs is the consistent ordering of
respondents in terms of severity of rating: teasheport the fewest symptoms (a mean score across
conditions of 1.5), parents report significantly ma@ymptoms than teachers (mean score 2.0), and
children tend to evaluate themselves most harshéat score 2.9). The dissimilarity of parent, teach
and child evaluations is also evident in the paewncorrelations between respondent’s evaluations,
shown in Table 1, where cross-respondent correlataye all below 0.5. Note that the hyperactivity
parent-teacher correlation (0.48) is similar tot tfegported by Currie and Stabile (2006) using NLSY
BPI data (0.46), suggesting that the disagreemedéset in British SDQ data is not atypical.

Figure 1: Distributions of Parent, Teacher and €BIDQ Scores
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The dissimilarity in SDQ scores between respondeméy arise because respondents use
systematically different threshold levels when assgy health, despite observing the same symptoms
(as Lindeboom and van Doorslaer (2006) find forl@dassessments of their own general health). The

differences in perception are large: of the 221deén receiving a high teacher emotional SDQ score
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(> 6) only 61 (28%) also receive a high parent enmati&DQ score and only 52 (24%) receive a high
child emotional SDQ score. For conduct disordeasepts and children identify only 30% and 26% of

the children with high teacher scores, and for hgptevity disorders the proportions are 47% and 44%

Tablel: Correlations between Parent, Teacher aild EBQ Scores

Emotional Conduct Hyperactive

Parent Teacher Child Parent Teacher Child Parent Teacher Child
c—gs Parent 1 - - - - - - -
8 Teacher| 0.287 1 - - - - - - -
'-'EJ Child 0.382 0.222 1 - - - - - -
= Parent | 0.343 0.168 0.162 1 - - - - -
'g Teacher| 0.102 0.271 0.062 0.395 1 - - - -
© Child 0.207 0.119 0.334 0.458 0.314 1 - - -
g Parent | 0.308 0.183 0.137 0516 0.350 0.385 1 - -
§ Teacher| 0.095 0.273 0.055 0.351 0.648 0.319 0.484 1 -
% Child 0.160 0.131 0.319 0.284 0.242 0.520 0.419 0.331 1

Note: Correlations calculated using 4776 obsernatio

Contained within the two mental health surveys fsréher instrument: the Development and
Well-Being Assessment (DAWBA). The DAWBA consistSabstructured interview administered to
parents and older children by lay interviewers velfgn recorded verbatim accounts of any reported
problems. The DAWBA parent and child interviewspedively take around 50 and 30 minutes to
complete (Goodman et al., 2000). A shortened versiache DAWBA was also mailed to the child’s
teacher. The DAWBA questions are closely related&M-IV and ICD-10 diagnostic criteria and
focus on a number of disorders: separation anxgggcific and social phobias, post-traumatic stress
disorder, obsessive compulsive disorder, genedhleéseiety, depression, hyperkineses/ADHA, and
conduct-oppositional disorders. A team of child aadblescent psychiatrists reviewed both the
verbatim accounts and the answers to structuredtigne about any symptoms and their resultant
distress and social impairment, before assigniagribses using ICD-10 criteria. The verbatim reports
were used to check that respondents had understmdjuestions and to decide which view to

prioritise in case of disagreement between respusgdreo respondent was automatically prioritised.
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To validate the DAWBA assessments, survey admatmsts recruited a test group of children
from three child and adolescent mental health cdirind administered the DAWBA assessment.
Goodman et al. (2000) compared the results withcthikelren’s psychiatric clinic notes and found a
93% concordance rate. Given this evidence of dgseement between DAWBA and clinic diagnoses,
we treat the DAWBA assessments as a good appraximiat a ‘true’ mental health indicator.

The sample prevalence rates of emotional, conchatthgperkinetic disorders according to the
psychiatric assessments are 5.3%, 5.8% and 1.3%.pigvalence rate for hyperkinetic disorder is
lower than the ADHD rate of 4-5% reported for th8 by Currie and Stabile (2006), largely because
the ICD-10 definition of hyperkinetic disorder reéeps that the child exhibit multiple inattention,
hyperactivity and impulsivity symptoms, whereas B&M-1VV ADHD definition requires that the child
exhibit only one type of symptom. According to Caareand Hill (1996), “ADHD therefore defines a

milder and broader category and is effectivelyradsgme rather than a disorder”.

Figure 2: Raw Relationship between SDQ Scores agdh®logist's ICD10 Diagnosis
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Simple empirical relationships between SDQ scores@sychiatric diagnoses are presented in
Figure 2, which shows that the ability of SDQ seotte predict psychiatrist diagnoses differs
substantially between respondents and disordergerneral, parent responses are most strongly delate
to the probability of a diagnosis, closely followeg teachers and then children. SDQ scores for
conduct disorder are most strongly related to ttebability of a diagnosis, followed by emotional

disorder. Hyperactivity SDQ scores are relativedpippredictors of the diagnosis.

lll.  Explaining Differences in Respondents SDQ Scores

We now explore the between-respondent differenneSDQ scores. It is important to determine
whether SDQ differences are driven by noisy evanator by systematic bias, because they are likely
to have quite different implications for the resutf empirical analysis. If teachers systematicgilye
unduly pessimistic evaluations to low income chatdrfor example, then estimated income gradients
using teacher evaluations are likely to be upwaaddal. The distributions of differences in SDQ ssor
between respondent pairs are shown in Figure 3damionstrate clear differences between mean
scores. Parents tend to give higher scores thahdes while teachers give lower scores than amldr
The relatively low variance for parent-teacherefiéinces in conduct scores indicates a greater @legre
of agreement between respondents, while the higianee for the teacher-child difference in
hyperactivity scores indicates low agreement. Imegal, there is less disagreement between
respondents on conduct than on emotional or hypeitsgadisorders. This finding is likely to be die

the fact that SDQ questions on conduct refer mopecific behaviours (such as stealing from home,
school or elsewhere) than to thoughts or emotisash as thinking things out before acting), and

hence are rather more ‘objective’.

We analyse these SDQ differences using a lineardstedastic regression model:

ASDQ =X B+¢, & ~N(0,exi(X,a))

wheredSDQ; is the difference between observers in the SD@escr childi, X; represents child and
parental characteristics including income, gh@&nd a are coefficients. A positive coefficient for
household income for (say) a parent-teacher difieavould indicate that richer parents tend togassi
their children particularly high scores relativetéachers. A positive indicates that the variance of the
difference increases with income, indicating mooasistent agreement between teachers and poor

parents than between teachers and wealthy parents.



Figure 3: Differences in Raw SDQ Scores betweerrRar Teachers and Children
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Tables 2, 3 and 4 show estimateg@nda for each of the three pairwise differences andefiech of
the three health disorders and suggest some garmrelusions. First, the behaviour of boys andsgirl
are judged differently by different respondent. dress judge boys more harshly than do parents, and
parents judge boys more harshly than do boys tHeasselhe one exception to this is for conduct
disorders, where boys rate their own conduct-rdlathaviour as harshly as their parents and tesacher
Second, mother’'s mental health, as measured by@#® score, is a strong predictor of the mean and
variance of all SDQ differences. Mothers with pawntal health rate their children more harshly than
either teachers or children themselves, and thenmalg of the disagreement is also much larger (see
also Propper et al, 2007). This is not solely tesult of mothers with poor mental health making
incorrect judgements, as maternal mental healtlals® a significant predictor of teacher-child
differences. Two forces are likely to be at worlothers with poor mental health may have inflated
perceptions of their children’s problems and claidwith such mothers may also have lower “true”
mental health, some of which is not detected bghegs. The third general finding is that the averag
degree of agreement between parents, teachers ltdtec is higher for children in high
socioeconomic status families (as seen by sigmifiganegative heteroskedasticity coefficients for
degree-level education and income).

The finding that parental health and parental sammnomic status are associated with child
health evaluations is troubling for the empirichild health literature, since it is likely to letmlbias in

estimates of the true impact of these and othataelcharacteristics on child mental health.
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Table 2: Parent-Teacher Differences in SDQ scores

Emotional Conduct Hyperactivity
Location Spreac Location Spreac Location Spreac
Child’s age -0.073*** -0.02# -0.031* 0.00¢ -0.078*** -0.048***
(0.021 (0.014 (0.016 (0.014 (0.025 (0.014
Child is mal -0.140* -0.05¢ -0.271%* 0.236*** -0.263*** 0.376***
(0.060 (0.040 (0.045 (0.040 (0.071 (0.040
Black 0.22¢ -0.381** -0.197 0.19¢ -1.013** 0.16¢
(0.195 (0.151 (0.196 (0.150 (0.284 (0.148
Asiar 0.491** 0.06: -0.01(C -0.06¢ -0.387 0.215
(0.199 (0.122 (0.137 (0.123 (0.239 (0.122
Number of childre 0.04¢ 0.00< 0.102*** 0.088*** -0.086** -0.01¢
(0.033 (0.020 (0.026 (0.022 (0.038 (0.021
Government housir 0.05¢ -0.09: 0.12( 0.181*** 0.05z 0.135*
(0.099 (0.060 (0.080 (0.059 (0.114 (0.060
Cohabitatini 0.04: 0.192** -0.12: 0.275*** -0.111 0.179*
(0.129 (0.079 (0.099 (0.080 (0.150 (0.080
Single -0.07% 0.11f -0.200 -0.03: -0.709*** -0.07¢
(0.191 (0.116 (0.156 (0.111 (0.210 (0.1124
Divorced/separate -0.02¢ 0.186** -0.12¢ 0.04¢ -0.413*** 0.146*
(0.131 (0.077 (0.104 (0.076 (0.148 (0.078
GHQ scor 0.048*** 0.028*** 0.033*** 0.032*** 0.030*** 0.012***
(0.006 (0.004 (0.005 (0.004 (0.007 (0.004
Mother work: 0.08 -0.03( 0.011 -0.138*** 0.001 -0.02(
(0.076 (0.049 (0.058 (0.050 (0.087 (0.050
Father work 0.03¢ 0.10¢ 0.211* -0.206*** 0.03¢ 0.071
(0.114 (0.071 (0.092 (0.072 (0.131 (0.072
Degret -0.16¢ -0.219*** -0.05¢ -0.399*** -0.09¢ -0.249%**
(0.111 (0.073 (0.078 (0.074 (0.124 (0.074
Vocational qualificatio -0.08¢ -0.317*** -0.05z2 -0.263*** -0.10¢ -0.133*
(0.105 (0.071 (0.078 (0.072 (0.124 (0.072
A levels -0.011 -0.267*** -0.07¢ -0.097* 0.185* -0.03:
(0.090 (0.057 (0.069 (0.057 (0.104 (0.057
O level: -0.02( -0.097 0.027 -0.117° 0.131 -0.09¢
(0.101 (0.061 (0.073 (0.063 (0.112 (0.062
Log income 0.154** -0.234%** -0.07¢ -0.099** -0.01¢ -0.047
(0.074 (0.043 (0.053 (0.044 (0.080 (0.045
Sample siz 516¢ 516¢ 516¢

Standard errors in parentheses. *, ** and *** denseignificance at .10, .05 and .01 levels. SeeAyendix for definitions
of covariates. Year and regional dummies are alsloded in the models but are not shown.
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Table 3: Parent-Child Differences in SDQ scores

Emotional Conduct Hyperactivity
Location Spread Location Spread Location Spread
Child’s age -0.02¢ -0.025** 0.053*** -0.02( -0.101*** -0.00¢
(0.020 (0.013 (0.015 (0.013 (0.022 (0.013
Child is mal 0.191**= -0.124%** -0.251*** 0.166*** 0.698*** 0.165*+*
(0.054 (0.035 (0.042 (0.035 (0.062 (0.036
Black 0.22¢ -0.220° 0.05¢ -0.12¢ 0.16¢ 0.08¢
(0.185 (0.130 (0.150 (0.131 (0.242 (0.131
Asiar 0.08¢ 0.03¢ 0.221* -0.04¢ 0.097 0.09(
(0.165 (0.106 (0.126 (0.107 (0.194 (0.107
Number of childre -0.053° 0.027 -0.00¢ 0.119%*= -0.02¢ 0.02¢
(0.030 (0.019 (0.024 (0.019 (0.034 (0.019
Government housir -0.11(¢ 0.071 0.187*** 0.094* 0.408** 0.157***
(0.087 (0.054 (0.068 (0.054 (0.098 (0.053
Cohabitatini -0.04: 0.303*** -0.057 0.226*** 0.364**+* 0.132*
(0.123 (0.071 (0.093 (0.0712 (0.132 (0.071
Single 0.01: 0.172* -0.01¢ 0.04: -0.24¢ -0.015%
(0.165 (0.102 (0.124 (0.100 (0.182 (0.101
Divorced/separate -0.00¢ 0.131° -0.057 0.07: -0.08¢ -0.02:
(0.112 (0.071 (0.085 (0.069 (0.125 (0.070
GHQ scor 0.042%** 0.022%** 0.014**=* 0.019*** 0.01¢( 0.008**
(0.006 (0.003 (0.004 (0.003 (0.006 (0.003
Mother work: -0.00¢ -0.01¢ -0.05( -0.02:2 -0.071 -0.04¢
(0.068 (0.043 (0.052 (0.045 (0.077 (0.043
Father work 0.03( 0.021 0.001 0.10¢ -0.01z 0.007
(0.100 (0.067 (0.076 (0.064 (0.114 (0.064
Degret -0.10: -0.10: -0.208*** -0.289*** -0.698*** -0.05¢
(0.0<8) (0.066 (0.072 (0.067 (0.112 (0.065
Vocational qualificatio -0.13¢ -0.00( -0.184** -0.011 -0.518*** 0.03:
(0.098 (0.064 (0.076 (0.064 (0.112 (0.063
A levels -0.06: -0.095* -0.08¢ -0.031 -0.121 -0.03:
(0.078 (0.051 (0.061 (0.051 (0.C89) (0.050
O level: -0.081 0.047 -0.07: 0.01( -0.195* 0.011
(0.087 (0.055 (0.067 (0.055 (0.097 (0.054
Log incom -0.06( -0.04¢ -0.037 -0.106*** -0.09¢ -0.01¢
(0.062 (0.040 (0.048 (0.039 (0.069 (0.039
Sample siz 650¢ 650¢ 650¢

Standard errors in parentheses. *, ** and *** denseignificance at .10, .05 and .01 levels. SeeéAhygendix for definitions
of covariates. Year and regional dummies are alsloded in the models but are not shown.
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Table 4: Teacher-Child Differences in SDQ scores

Emotional Conduct Hyperactivity
Location Spread Location Spread Location Spread
Child’s age 0.03¢ -0.050*** 0.072%** -0.034** -0.03¢ -0.026°
(0.024 (0.015 (0.018 (0.015 (0.027 (0.015
Child is mal 0.371**= -0.104** 0.047 0.309*** 0.947*** 0.253***
(0.067 (0.042 (0.052 (0.041 (0.077 (0.041
Black 0.02¢ -0.06¢ 0.29¢ 0.17¢ 1.098*** 0.01:
(0.251 (0.155 (0.228 (0.153 (0.301 (0.154
Asiar -0.384** -0.379*** 0.151] -0.11(C 0.509** 0.17(
(0.176 (0.124 (0.149 (0.126 (0.252 (0.125
Number of childre -0.087** -0.00¢ -0.116*** 0.052** 0.061 0.012
(0.037 (0.022 (0.029 (0.023 (0.042 (0.022
Government housir -0.250** -0.04¢ -0.00: 0.193*** 0.259** 0.07¢
(0.111 (0.065 (0.091 (0.064 (0.126 (0.063
Cohabitaing -0.13( 0.06¢ 0.06¢ 0.176** 0.262* 0.061
(0.140 (0.085 (0.111 (0.084 (0.159 (0.085
Single 0.19¢ -0.09t 0.181 0.10¢ 0.27¢ 0.161
(0.206 (0.119 (0.175 (0.119 (0.250 (0.120
Divorced/separate 0.01: 0.10¢ 0.02¢ 0.10¢ 0.297° 0.00¢
(0.144 (0.082 (0.124 (0.083 (0.161 (0.081
GHQ scor -0.011 0.023*** -0.020*** 0.014%**=* -0.022*** 0.00¢
(0.007 (0.004 (0.005 (0.004 (0.008 (0.004
Mother work: -0.041 -0.03¢ -0.03¢ -0.00¢ -0.07¢ -0.011
(0.085 (0.051 (0.064 (0.053 (0.095 (0.051
Father work 0.00¢ 0.09¢ -0.172* -0.04¢ 0.011 -0.00(¢
(0.125 (0.074 (0.099 (0.077 (0.145 (0.073
Degret 0.047 -0.01¢ -0.037 -0.195** -0.442%** -0.147°
(0.122 (0.075 (0.090 (0.076 (0.134 (0.076
Vocational qualificatio -0.13¢ -0.01: -0.087 -0.165** -0.248° -0.03:
(0.120 (0.073 (0.089 (0.074 (0.136 (0.073
A levels -0.06¢ -0.114° 0.00z -0.08¢t -0.173 -0.00z
(0.097 (0.059 (0.076 (0.059 (0.112 (0.058
O level: -0.11z -0.02¢ -0.154* -0.02¢ -0.291* 0.05:
(0.108 (0.064 (0.084 (0.066 (0.125 (0.065
Log incom -0.182** -0.266*** -0.05¢ -0.139*** -0.181** -0.086°
(0.081 (0.047 (0.060 (0.048 (0.089 (0.048
Sample siz 481¢ 481¢ 481¢

Standard errors in parentheses. *, ** and *** denseignificance at .10, .05 and .01 levels. SeeAieendix for definitions
of covariates. Year and regional dummies are alsloded in the models but are not shown.
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V. Comparing Estimates of the Income Gradient in Qiild Health

We now examine the differences between estimatgassion models of child mental health when

evaluations from different respondents are useth particular focus on the role of income. We first

regress the nine SDQ scores on a basic set of iate@r comprising: the child’s age, gender and

ethnicity; the parent’s marital status (cohabitgtisingle, divorced/separated); log household gross

income in 2001 prices; the number of children ia llousehold; an indicator for whether the parental

respondent was the mother or father; and a sureay gummy. We then regress the SDQ scores on an

expanded set of controls, including parental edocgtegree, vocational qualification, ‘A’ level§)’

levels), indicators of parental labour market dgtjyand parental mental heatth.

Table 5: Estimated Income Gradient for Differensgandent SDQ Scores

Log Income Coefficient:

Tests of Coefficient Equality

Parent Teachel Child Parent— Parent— Teacher—
(@8] (2) 3) Teacher  Child Child
(4) ©) (6)
Basic Controls
Emotional -0.393*** -0.460*** -0.315%*** 0.31¢ 0.1£9 0.03t
(0.051 (0.048 (0.053
Conduct -0.404*** -0.303*** -0.210*** 0.03¢ 0.00( 0.07¢
(0.042 (0.040 (0.043
Hyperactivity -0.596*** -0.512%** -0.152%** 0.226 0.00(¢ 0.00¢
(0.065 (0.064 (0.058
Expanded Controls
Emotional -0.204*** -0.343*** -0.176*** 0.C8C 0.6¢5 0.041
(0.059 (0.056 (0.062
Conduct -0.189*** -0.112** -0.057 0.152 0.01: 0.35(
(0.048 (0.046 (0.050
Hyperactivity -0.250%** -0.233*** 0.01¢( 0.8%6 0.0(1 0.00¢
(0.075 (0.075 (0.067

Figures in the left-hand panel are estimated cdiefits for log real household income. Figures ia tight-hand
panel argp-values from a chi-squared test of equality betwieenme coefficients. Standard errors in parenthese
* * and *** denote significance at .10, .05 an@ll. levels. Sample size of 4,776 includes all cbildaged< 15
with parent, teacher, and child scores for emotjotranduct and hyperactivity indices. Basic cordrale age,
gender, ethnicity, parents’ marital status, logome, number of children, and an indicator for weethe parental
respondent was the mother or father. Expandedalerdtso include parental education labour markgvity and

mental health.

“ The basic and extended set are those controkhvane used widely in the economic analyses oirtb@me gradient.
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The estimates of the (log) income gradient frons #wiercise are presented in Tabfevéhich
shows substantial differences between emotionaldwa and hyperactivity disorders. In general, the
gradient is reduced by including the controls tude parental education as well as income. Usiag t
extended set of covariates, children from poor Bbakls tend to score highest on the hyperactivity
scale, followed by the emotional scale and condoale. But the importance of income differs between
respondents for the same disorder. Income is cerahitly less important when child SDQ scores are
used than when parent or teacher SDQ scores atle Tisis is especially true for hyperactivity where
estimated log income coefficients for child repastshyperactivity are -0.152 and 0.010, compared
with -0.596 and -0.250 for parents, and -0.512 &m@33 for teachers. Income is generally less
important for teacher SDQ scores than for parer SBores, although the differences in this case are
less pronounced.

Figure 4: Estimated Effects of Log Household IncaneéSDQ Scores
(model with expanded set of covariates)

Estimated Income Gradient
-2
|
@

T
Parent Teacher Child

@® Emotional Conduct @ Hyperactivity

® Estimated coefficients for the other covariates mot shown, but are generally as expected: bayseas likely to have
emotional problems, slightly more likely to havendact problems and much more likely to have hypern&g problems;
children with more highly educated parents haveefemroblems; children with cohabitating, divorceglarated and single
parents have more problems than children with mdrpiarents; and South Asian children have feweslenos than white
and Afro-Caribbean children.
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The difference in income gradients between respusdean be partially explained by the
estimated effect of the various socioeconomic st@BES) indicators on the SDQ differences, which
are shown in Tables 2—4. Log income and havinggaedeare negatively associated with the mean and
variance of the differences, suggesting that, ikeato parents, high SES children persistently rate
themselves more harshly than their parents andhéescThis association acts to flatten the estichate
income gradient for child SDQ scores relative toepaand teacher SDQ scores, which is exactly what
we observe in Table 5. Figure 4 summarises thetsesinalysis of children’s self-reports always
gives the smallest gradient, with a significantdgeat only for emotional disorder. While the income
gradients from teacher and parent responses agerchbere is a greater range of results for teache
whose gradient for emotional difficulties is sigo#ntly larger than that for conduct problems, veaer
the income gradients from parental assessmentsrailar across the three types of disorder.

This analysis has the limitation that there is tra€’ gradient against which to compare the
results. However, as discussed in Section Il, cata ccontain psychiatrists’ ICD-10 diagnoses of
emotional, conduct and hyperkinetic disorders, Wlace expected to provide a much more impartial
and accurate evaluation of child mental health.eséhare binary measures, so to compare evidence
from the parent, teacher and child reports witls¢h€D-10 diagnoses, we first construct mentaltheal
problem indicators for each of the three typesrobfem from the SDQ scores by applying age- and
gender-specific cut-off values that give prevalerates approximately equal to the corresponding age
and gender-specific prevalence rates for the ICHi&gnoses. From direct questions asked to parents
as to whether their child has hyperactivity, bebaxal problems and emotional problems, to which
they can answer “yes” or “no”, we form a furthet e€binary indictors. This type of binary response
from parents (i.e. does your child have such a itiom) is commonly used in the literature for
childhood chronic health conditions.

For ease of comparison we estimate linear regnessid each mental illness indicator on
income and a basic and expanded set of controksr&3ulting income gradient estimates are shown in
Table 6° Using the basic set of covariates, the ICD-1@smsents by psychiatrists suggest an income
gradient in emotional and conduct disorder but mleds of one in hyperactivity. However, the
extended controls model yields a significant gratanly for emotional disorder.

The direct parental reports of whether their chidd a problem provide poor gradient estimates
compared to those from psychiatrists, especiallyerwhusing the more detailed set of controls.

Comparison of the income gradient from the binafQSindicators suggest that teacher SDQ

® Probit estimates of the expanded models are verijes and are presented in Appendix Table A2.
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indicators show gradients which are closest to‘tilue’ income gradient, with some consistent mild
over-estimation. Parental indicators from the SDEQrass suggest that a gradient exists only for
conduct disorders. Indicators from the child SD@rss results in income gradient estimates that are
most different from the objective diagnoses, amsiently smaller and, when the full set of colstro
are used, show no income gradient in any of theethspects of behaviour.

The finding that teachers provide the most religsaluations is perhaps surprising, given that
they are not able to observe their students’ belavih non-school settings. However, as Currie and
Stabile (2006) suggest, teachers’ judgements mawydye objective and less contaminated by family-
specific unobserved characteristics. The findinaggschildren’s scores compared to the objective ICD-
10 assessments suggest that using self-assessbyentsldren of this age to examine the income

gradient will give unreliable results.

Table 6: Estimated Income Gradient for AssessnaniBifferent Respondents of Having a Disorder

Psychiatrist Parent Parent Teacher Child
ICD-10 Direct SDQ SDQ SDQ
Assessment  Report Indicator  Indicator Indicator
1) (2) (4) (5) (6)
Basic Controls
Emotional -0.033*** -0.023*** -0.019***  -0.039***  -0.017***
(0.005 (0.005 (0.005 (0.005 (0.005
Conduct -0.028*** -0.037%** -0.028**  -0.034**  -0.017**
(0.006 (0.006 (0.006 (0.006 (0.006
Hyperactivity -0.005* -0.009** -0.008**  -0.013*** -0.001
(0.003 (0.004 (0.003 (0.004 (0.003
Expanded Controls
Emotional -0.022*** -0.00¢ -0.007 -0.031*** -0.00¢
(0.006 (0.006 (0.006 (0.006 (0.006
Conduct -0.00¢ -0.017*** -0.011° -0.016** -0.00¢
(0.007 (0.007 (0.007 (0.007 (0.007
Hyperactivity -0.00( -0.00: -0.00¢ -0.00¢ 0.00¢
(0.003 (0.004 (0.004 (0.004 (0.003

Figures are estimated coefficients for log realdatwold income. Estimates from a linear probability
model. Standard errors in parentheses. *, ** antddénote significance at .10, .05 and .01 levels.
Sample size of 4,776 includes all children aged5 with parent, teacher, and child scores for
emotional, conduct and hyperactivity indices. Basinitrols are age, gender, ethnicity, parents’
marital status, log income, number of children, andndicator for whether the parental respondent
was the mother or father. Expanded controls alstude parental education labour market activity
and mental health.
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VI. Conclusions

There is a large inter-disciplinary literature twe important policy-related issue of the socioecoico
correlates and determinants of health. The litegatulargely based on subjective evaluations afthe
status by survey respondents, and in the caseildf loBalth this assessment most often comes from
mothers. A potential problem with self-reported Itteaneasures is that they may contain reporting
error, which could lead to different estimated sabé prevalence of child health conditions andhef t
socio-economic gradient in child health. In thateat of family income and child health, it is like
that children will manifest symptoms differently different settings, informants may have different
thresholds or perceptions of what constitutes abhabhealth or behaviour and children may deny or
minimise socially undesirable symptoms. Moreovére teporting error may be related to key
socioeconomic characteristics including income, par@ntal education and health.

This paper provides direct evidence on the exterwhich reporting errors in self-reported
child health are related to parental and housebotdoeconomic characteristics and establishes the
implications for estimates of the income gradidvding the British Child Mental Health Survey we
compare survey responses from parents, teachédrechand psychiatrists on the most common child
mental health conditions: emotional difficultiegnduct disorder and hyperactivity. These disorders
are estimated to be more burdensome than any cditegory of child or adolescent health conditions,
and have been found in a number of studies to deraly diminish human capital accumulation,
leading to lifelong consequences for employmenbojmities and income.

Overall, we find substantial differences in indara of the existence of a mental health
condition across the four types of respondent. ie@creport the fewest symptoms, parents report
significantly more than teachers, and children eats themselves more harshly than both parents and
teachers. The correlations between respondent S&ipess are low, with all cross-respondent
correlations less than 0.5. Parent, teacher ahd etaluations often identify different childrenth®se
with mental health problems. For example, amongdtié&ren with a high teacher-evaluated SDQ
score for emotional or conduct disorder, the oyewéh the sets of children identified by high patied
and child SDQ reports does not exceed 30%; for fagpee disorder, the overlap is higher, but still
well below 50%. Parents, teachers and childrenappehave different evaluation thresholds andmofte
perceive the same child very differently.

We find that the differences between respondeni@luations are strongly related to mothers’
mental health. Mothers with indications of poor tarhealth rate their children more harshly than

either teachers or the children themselves, andntignitude of the disagreement between respondents
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is also much larger. Importantly, the average agesg between parents, teachers and children is
higher for children in high socioeconomic statusifees. These systematic differences in evaluations
mean that estimated health-income gradients dfibstantially between respondents. Using raw SDQ
scores, we find broadly similar evidence of a digant income gradient for emotional, conduct and
hyperactivity disorders using either parents’ acteers’ assessments, whereas analysis of children’s
self-assessments suggests that an income gradistg enly for emotional difficulties. When the SDQ
scores are used to generate a sharp problematipfoblematic diagnosis for each child or when the
parent is asked directly whether a problem exidltg, picture looks quite different. Psychiatric
assessments indicate a significant income gradiety for emotional disorder, while teachers’
diagnoses indicate gradients in both emotionalcamdluct disorders. Parental diagnoses suggesi that
gradient exists only for conduct disorders, whiteldren’s self assessments generate no significant
evidence of any income gradient.

Our findings for the income gradient underline theed for care in interpreting research
findings from many widely-used datasets which askhars or teachers to rate children and that asking
children themselves - even those in late childheoday be problematic. Finally, our findings poiot t
the value of using surveys like those used heréghwtpllect data observed from multiple viewpoints,

including professional evaluations of health status
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Appendix Table Al. Description of Control Variabldsed in the Analysis

Variable Descriptiot Mear
Child's agt Child’s age il year: 12.9¢
Child is mal Child is male (dv 0.51(
Black Child's ethnicity is either black African or blackaribbean (d\ 0.021
Asiar Child’s ethnicity is either Indian, Pakistani ori@gadeshi (d\ 0.03:
Number of childre Number of children in hcseholc 2.10¢
Government housir Family’s landlord is the council or housing asstioia(dv) 0.23(
Cohabitatin Child lives with no-married cohabitating parents ( 0.071
Single Child lives with neve-married single parent (c 0.05¢
Divorced/separiec Child lives with divorced/separated parent 0.18¢
GHQ scor Responding parent’s mental health GHQ 36 Likerte 11.1¢
Mother work: Mother employed (fu-time or par-time) (dv. 0.68¢
Father work Father employed (fi-time or par-time) (dv’ 0.68C
Degres Responding parent has degree level qualificatioy 0.12¢
Vocational qualificatio Responding parent has Teaching, HNC, HND, or BE&ifigation (dv’ 0.12(
A levels Responding parent haslevel qualifications (d\ 0.26¢
O levels Responcng parent has -level qualifications (d\ 0.18:
Log income Log household gross income in 2001 dollars (midsoirfi categorie: 9.90¢
Northern Englan Child resides in Northern England ( 0.22(
Midlands Child resides in Midlands (d 0.26¢
Southern Inglanc Child resides in Southern England ( 0.23¢
Wales Child resides in Wales (d 0.07¢
Scotlant Child resides in Scotland (c 0.07:
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Appendix Table A2: Estimated Income Gradients ustnapit Specification

Psychiatrist Parent Parent Teacher Child
ICD-10 Direct SDQ SDQ SDQ
Assessment  Report Indicator  Indicator  Indicator
@) 2 4) () (6)
Basic Controls
Emotional -0.026*** -0.018*** -0.016***  -0.028***  -0.015***
(0.004 (0.005 (0.004 (0.004 (0.005
Conduct -0.022%** -0.028*** -0.021**  -0.025**  -0.015***
(0.004 (0.004 (0.004 (0.004 (0.005
Hyperactivity -0.003* -0.008*** -0.005**  -0.009*** -0.001
(0.002 (0.003 (0.002 (0.002 (0.003
Expanded Controls
Emotional -0.016*** -0.007 -0.00¢ -0.020*** -0.007
(0.005 (0.005 (0.005 (0.005 (0.006
Conduct -0.007 -0.014*** -0.009’ -0.012** -0.00¢
(0.005 (0.005 (0.005 (0.005 (0.006
Hyperactivity 0.00( -0.00z -0.00z -0.005* 0.00z
(0.002 (0.003 (0.002 (0.003 (0.003

Figures are estimated marginal effects for log tealisehold income calculated for the mean
individual. Standard errors in parentheses. *, Hda** denote significance at .10, .05 and .01

levels. Sample size of 4,776 includes all childngad< 15 with parent, teacher, and child scores for
emotional, conduct and hyperactivity indices. Bagimtrols are age, gender, ethnicity, parents’
marital status, log income, number of children, andndicator for whether the parental respondent
was the mother or father. Expanded controls alstude parental education labour market activity
and mental health.
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