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Summary 1. Using data on over 10,000 individuals from the 1970 British Cohort Study (Butler et al, 1986), the aims of this study were to provide an estimate of the prevalence of childhood AD/HD in a birth cohort (born 5-11 April 1970), and to explore the age-30 outcomes of those with childhood AD/HD. 2. Items from the Conners rating scale (Conners, 1969), completed by parents and teachers, and the parental Rutter questionnaire (Rutter et al, 1970), were used to identify a group of cohort members with AD/HD symptoms at age 10. 3. Standard multiple regression analyses using probit specifications were used to ascertain the effect of age-10 AD/HD on twenty-four outcomes measured at age 30, whilst controlling for a large number of the cohort member’s socio-economic, personal and familial characteristics measured at birth and age 5. 4. Results showed that there was a prevalence of AD/HD of 7.4%, in the upper end of the range usually reported. Although boys with AD/HD symptoms at age 10 outnumber girls, the ratio found was lower than much previous research has indicated, at 1.7:1. 5. Men and women with childhood AD/HD were significantly more likely than their unaffected counterparts to face a wide range of negative outcomes at age 30, spanning domains of education, economic status, housing, relationships, crime and health. These findings held true even when controlling for a number of background personal, familial, social and economic characteristics. Men tended to fare worse than women. 6. We conclude that AD/HD is prevalent in both male and female children and adults. The adult lives of both men and women with childhood AD/HD are typified by social deprivation and adversity. 7. Our material points the way to the need for better screening for AD/HD, perhaps in primary care, and for the wider use of sensitively designed early interventions and individually tailored treatment plans, offering both pharmacological and psychosocial elements. Ongoing treatment and support for those with AD/HD through their adolescence and into their adulthood, and raised awareness of AD/HD amongst parents, health professionals, educators and those in the criminal justice system, will help ease the negative impact that AD/HD may have on the lifecourse.



vi



Prevalence and adult outcomes of Attention-Deficit/Hyperactivity Disorder Evidence from a 30-year prospective longitudinal study



1. Introduction Attention-deficit/hyperactivity disorder (AD/HD) is a common disorder of childhood onset, characterised by problems with concentration, impulse control and overactivity, and associated with a variety of adverse adolescent and adult outcomes1. The most widely accepted diagnostic criteria in use for identifying AD/HD are those in the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) (American Psychiatric Association, 1994). The DSM-IV criteria describe three major subtypes of AD/HD: (1) inattentive type; (2) hyperactive-impulsive type; and (3) combined type (inattention and hyperactivity-impulsivity). AD/HD is a disorder of heterogeneous causes that has correspondingly heterogeneous neuroanatomical underpinnings (Sowell et al, 2003). However, amongst the different pathologies, a genetic susceptibility seems to be the most common (Hill and Taylor, 2001). Identifying and diagnosing AD/HD can be a problem, not least because of the possible different sub-types of AD/HD and often comorbid conditions (Brassett-Grundy and Butler, 2004). There are those who believe that AD/HD is the single most important specific condition complicating school life, the seriousness of which is further highlighted by the fact that the cost to the national exchequer in the UK in the mid-1990s was estimated at £1 billion per annum (Knapp, 1997). However, while much is known about this condition, there are some important gaps in knowledge. More extensive literature reviews have shown that there are a number of unanswered and under-researched questions that need addressing (Brassett-Grundy and Butler, 2004). The adult outcomes of AD/HD have not been rigorously researched, partly through the lack of suitable large-scale longitudinal data. Such data are now available through the British Birth Cohorts and this paper presents analyses of one such cohort to advance our knowledge of adult outcomes from childhood AD/HD. In this paper we first review the relevant research literature on the outcomes of AD/HD, describe the available data, and the measure of AD/HD that is available in the data. The form of multivariate analysis of the data that we undertook is then described, followed by the results and our conclusions.



1.1 Outcomes of AD/HD Prevalence figures for childhood AD/HD, based mainly on cross-sectional research on clinical populations, range from 3-10 per cent, with a maximum age risk somewhere between 5- and 10years-old (American Psychiatric Association, 1994; Costello, 1989; Parr et al, 2003; Szatmari et al, 1989; Taylor, 1994). Epidemiological studies have reported higher prevalence rates ranging from 9-19 per cent (Paule et al, 2000; Shekim et al, 1985; Taylor et al, 1991). Most research agrees that boys are more likely than girls to develop AD/HD but studies report varying degrees of male overrepresentation, from ratios of 1.5:1 to 12:1 (e.g. Gomez et al, 1999; Parr et al, 2003; Pineda et al, 1999; Swanson et al, 1998; Wolraich et al, 1996). These ratios may represent a real sex difference or reflect differences in the subtype of AD/HD under investigation. Some of these differences represent the inherent biases in the samples studied, e.g. the identification and referral biases on the part of parents, teachers and health professionals (e.g. Glod et al, 1996; Swanson et al, 1998; Taylor, 1994). Numerous longitudinal follow-up studies have endeavoured to investigate the destiny of those diagnosed with childhood AD/HD. These have lasted anywhere between four and fifteen years, and the weight of the evidence they contain suggests that a number of negative adolescent and adult outcomes await those with childhood AD/HD. These include continuing problems of AD/HD symptoms and also problems in a number of life domains, including: educational Readers are directed to an earlier paper by the authors that provides an overview of the current debates surrounding the definition, measurement, identification and treatment of AD/HD. It also reviews and evaluates the recent literature pertaining to adolescent and adult outcomes of AD/HD (Brassett-Grundy and Butler, 2004). 1
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underachievement and cognitive problems; low socio-economic status; antisocial and criminal behaviour; mood and anxiety disorders; bipolar disorder; personality disorders; tic disorders; alcohol and drug abuse; general psychiatric problems; problems with relationships and psychosocial/emotional functioning; and road traffic accidents (as reviewed in Brassett-Grundy and Butler, 2004). Few valid longitudinal studies into the outcomes of childhood AD/HD have been carried out and those that have been conducted to date have suffered a number of problems. One problem has been that the available samples contain inherent selection biases, which means that the conclusions drawn concerning adult outcomes may be flawed. For example, existing longitudinal studies have focused almost exclusively on young men and they tell us little about the female experience of AD/HD (e.g. Mannuzza et al, 1993; Taylor et al, 1991). Very few have reported on individuals outside of North America. Samples are often selected from clinic populations (e.g. Barkley et al, 2003; Dalsgaard et al, 2002; Mannuzza et al, 1993; Mannuzza et al, 1998) and thus tend to represent individuals with more severe forms of AD/HD. Sample sizes are also small, rarely reaching 200 participants. When groups of control participants are included, these have often been smaller in number (e.g. Barkley et al, 1990; Fischer et al, 1990; Molina and Pelham, 2003) and have differed significantly from the clinical group at baseline in spite of occasional efforts to match them (e.g. Mannuzza et al, 1998). Most of the studies that used control groups compared clinic-referred cases of AD/HD to individuals selected from the general population, which can confound the causes and characteristics of AD/HD with the reason for referral (e.g. Fischer et al, 1993). There is also evidence of bias in that samples have often included those with hyperactive and combined subtypes, neglecting the inattentive subtype AD/HD. Thus, none of the longitudinal research to date has been able to investigate the outcomes of AD/HD in a nationally representative birth cohort. This presents a challenge for statistical inference and generalisability. In addition, it is difficult to compare findings across the longitudinal studies carried out to date owing to the variation in methodologies utilised. Often, different definitions of AD/HD have been used, perhaps a product of the historical changes that have occurred to the diagnostic criteria and accepted nosology. Those with the longest follow-up were based on samples of ‘hyperactives’ (e.g. Barkley et al, 2003; Fischer et al, 2002; Mannuzza et al, 1998; Weiss et al, 1985). Consequently, the adult outcomes for children with symptoms primarily of inattention are unknown. Varying methods of collection of data on outcomes have also been used in earlier studies (e.g. trained undergraduate interviewers versus professional interviewers). In some cases, follow-up interviewers have not been blind to the research participants’ baseline AD/HD status (e.g. Weiss et al, 1985). This could obviously introduce biases into their perceptions of the adult functioning of clinical groups compared to control groups. The existing longitudinal research has rarely reported on individuals beyond their mid-twenties. Some studies have reported on groups of individuals with wide age ranges. Both of these factors may mask important developmental differences (e.g. Barkley et al, 2003; Dalsgaard et al, 2002; Mannuzza et al, 1997). Attrition to samples is a problem for any longitudinal research, and in some AD/HD-related research this has been high. Weiss et al’s (1985) sample, for example, suffered 40 per cent attrition. It is possible that those lost to follow-up represent those who have the most negative outcomes, and this longitudinal research may therefore underestimate the outcomes of childhood AD/HD. It is rare to find longitudinal research that has controlled for confounding factors. Mannuzza et al (1998), for example, controlled only for parental SES. Differences observed at follow-up by Mannuzza et al (1998) may be due, therefore, to some feature other than AD/HD, not measured at baseline. There may also be problems with the identification of AD/HD symptoms in adulthood. Few studies have employed the most recently developed adult diagnostic scales. Cross-sectional research, like much longitudinal research, has been ethnocentric, geographically and sex biased, and carried out with small samples of individuals from clinic populations with
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combined or hyperactive type AD/HD. Therefore, it is apparent that research is required that aims to document the experience of AD/HD in females as well as males. It should include those with inattentive type AD/HD, and be based on individuals from representative populations. Prospective designs would be better at teasing out causal pathways, which aim to isolate the long-term effects of AD/HD with the collection of a wealth of information at baseline as well as at subsequent follow-ups, enabling pre-existing characteristics to be controlled. This study aims to address some of these criticisms by supplying empirical evidence from the 1970 British Cohort Study (BCS70) (Butler et al, 1986), a thirty-year prospective longitudinal study of a nationally representative birth cohort. Our goals are to estimate the prevalence of childhood AD/HD in this sample as a basis for examining differences in adult outcomes for this group across a wide range of measures, for men and women separately, and in comparison with those who clearly did not have symptoms of childhood AD/HD.
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2. The 1970 British Cohort Study data The data used are taken from a national birth cohort, the 1970 British Cohort Study (BCS70) (Butler et al, 1986), which followed all children born in Great Britain in the first week of April 1970, totalling approximately 18,000 children. Their parents were interviewed when the children were newborn2, age 5, age 10 and age 163. The children themselves were interviewed at ages 10, 16, 21, 26 and 30. They were given standard ability tests at ages 5, 10 and 16, and medical officers and teachers were interviewed when the children were aged 10 and 16. As a result, a considerable body of educational, medical, social, psychological and economic longitudinal information is available. The analyses we carried out were confined to the data collected at ages 0, 5, 10 and 30. Adult outcomes were derived from the age-30 data and related to characteristics at birth and age 5, and AD/HD symptoms at age 10. Given the prospective longitudinal design of this dataset, which was not developed specifically for the purpose of AD/HD research, the interviewers gathered information ‘blind’ of the cohort member’s AD/HD status, which we subsequently ascribed using appropriate scales.



2.1 AD/HD identification criteria In identifying AD/HD cases in the BCS70 retrospectively, our aim was to mimic the DSM-IV diagnostic criteria as far as possible by obtaining a measure of AD/HD in both the home and at school, by the age of 7. However, given the date and design of the BCS70, no AD/HD-specific diagnostic schedule was included at the age-5 sweep to allow the identification of a group of cohort members with AD/HD before age 7. More detailed information was collected, however, at the age-10 sweep and thus it was at this age that a group of cohort members with AD/HD, as measured in two settings, was identified. This took advantage of information contained in two behavioural scales: the Conners rating scale (Conners, 1969), completed by both parents and teachers; and the modified parental Rutter A(2) questionnaire (Rutter et al, 1970). The Conners rating scale is a well-validated and reliable behavioural screening tool that has since been used widely to identify AD/HD (e.g. Farre-Riba and Narbona, 1997; Rosenbaum and Baker, 1984). Likewise, the Rutter questionnaires are long established and highly respected screening tools, which can produce a score for diagnosis of a behavioural problem. Whilst not AD/HD-specific they include questions on concentration, and factor analysis reveals a factor pertaining to hyperactivity (e.g. Berglund, 1999; Mousa Thabet and Vostanis, 2001). Although the BCS70 included part of the modified teacher’s Rutter A(2) questionnaire at the age10 sweep, the fractional nature of its presence precluded our ability to extract an inattentive/hyperactive subscore4. As a result, we decided to use only the Conners scale data from teachers for our school-based rating of AD/HD symptoms. For our home-based rating of AD/HD symptoms we used information from the same Conners scale completed by parents. Where this information was missing, we used information from an inattentive/hyperactive subscale based on four statements included in the parental Rutter A(2) questionnaire (the



Information was collected on those born in Northern Ireland at birth however, since they were not followed-up, data on these individuals have been excluded from this analysis. 2



3 It is important to note that the age-16 data suffers from a number of problems, not least the coincidence of a teachers’ strike during data collection and diminished returns, which make interpretation of results more difficult. 4 This would follow a method recommended by Elander and Rutter (1996), where at least two out of seven statements on inattention and overactivity contained in the Teacher’s Rutter questionnaire are rated ‘Yes, certainly applies’.
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modified version of which was included in its entirety at the age-10 sweep). Thus, the cohort member was identified as having AD/HD if they had: (1) a ‘clinical’ score on the teacher-completed Conners rating scale (where cut-off scores for females is 15 and for males is 18); and (2) either or



(i) a clinical score on the parent-completed Conners rating scale; (ii) at least two of four statements from the modified parental Rutter A(2) questionnaire on inattention and hyperactivity rated as ‘Yes – certainly applies’5.



It is worth noting that the questions pertaining to AD/HD and hyperactivity in the BCS70 data referred to the cohort member’s current behaviour, and thus our identification criteria at a single sweep does not correspond to the DSM-IV criteria, which requires symptoms to be present for at least 6 months. However, given that we had set the identification criteria to include only those whose scores implied clinically significant impairment in social or academic functioning, it is likely that many had experienced symptoms for at least 6 months prior to interview. From the total sample of 14,797 children present at the age-10 sweep of the BCS70, a group of 1,101 with AD/HD was identified for analysis: 412 girls and 689 boys6. However, by age 30, attrition from the sample had reduced the overall sample size to 10,405, of which 721 were those identified as having AD/HD at age 10: 291 girls and 430 boys (Table 1). Women were significantly more likely to be traced at age 30 than men, as well as those without AD/HD7. This is the group who were available for analysis of their adult outcomes.



These questions were: (1) ‘Very restless, often running about or jumping up and down, hardly ever still’; (2) ‘Sits still and concentrates’ (the coding for this question was reversed to equate to ‘Has difficulty remaining seated and concentrating’); (3) ‘Is squirmy or fidgety’; and (4) ‘Cannot settle to do anything for more than a few moments’. These questions are normally answered categorically ‘No – does not apply’, ‘Yes – applies somewhat’ or ‘Yes – certainly applies’. However, at the age-10 sweep of the BCS70, answers to these questions were given by parents on a visual analogue scale, which at each anchor were scored 0 (No – does not apply) and 100 (Yes – certainly applies). We rated those in the top third of the analogue scale as ‘Yes – certainly applies’.



5



6 It should be noted that for the brevity and simplicity of this paper, and given the constraints of the AD/HDrelevant information in the BCS70, we did not try to identify AD/HD subtypes at age 10, although this offers a possibility for further research.



Women present at the age-10 sweep were 9 percentage points more likely to be traced at the age-30 sweep than men (dF/dx=0.090; z=11.87; p 
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