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The present study describes the Wechsler Adult Intelligence Scale
(WAIS) full scale IQ (FIQ) of admissions to one UK High Secure
Psychiatric Care hospital. WAIS IV comparative data and the FIQ of
admissions from the 1960s to the 2010s are presented (n= 639). Results
suggest 75% of current admissions have FIQs within the ‘low average’
and ‘extremely low’ classifications, with significant discrepancies between
composite scales being common and processing speed being the most
compromised area of cognitive functioning. A one standard deviation
decline in FIQs of admissions since the 1960s to the 2010s is also
present. The results are discussed in terms of the changing clinical
presentations of admissions, along with research and clinical
implications.
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Introduction

Few concepts within psychology have created as much controversy as the assessment of
human intelligence (Gould, 1981). Among the many theories and definitions of intelligence
put forward, it has been Spearman’s (1904) concept of ‘g’ or general factor theory (that there
is a broad mental capacity that individuals possess which influences performance on
cognitive ability measures) that has been widely adopted, followed by Cattell’s (1943) idea of
‘fluid’ (ability to solve novel problems by using reasoning) and ‘crystalized’ (knowledge
based ability) intelligences. In terms of the assessment of intelligence, the majority of tests
aim to assess these forms of intelligence and quantify ‘g’, with most using the concept of an
‘intelligence quotient’ (IQ). Devised by the German psychologist William Stern (1912) IQ
refers to a summary score of an individual’s performance across several cognitive abilities.
1Q is calculated by dividing an individual’s mental age by their chronological age and
multiplying by 100. When compared with a normed group there is an average of 100 and a
standard deviation of 15, with approximately 66.6% of the population having IQ scores
falling between 85 and 115, and around 2.5% of the population scores above 130 and 2.5
below 70. However, crucial to calculating an accurate 1Q is the regular standardisation of the
test, i.e. using contemporary comparative data with appropriate age ranges. Regardless of the
method used for assessing intelligence is the observation that during the twentieth century the
full scale IQ of the general population has steadily increased by approximately three points
every decade (Flynn, 2009). In order to compensate for this increase, it has also been
suggested that a calculated full scale IQ needs to be adjusted by deducting 0.3 points for
every year since the collection of the comparative data used (Flynn, 2009). Although a
detailed debate for and against using Flynn adjustment is beyond the scope of this paper,
support has varied (Williams, 2013). For example, in some specific forensic circumstances it

has been suggested that the Flynn adjustment does not correspond with ‘prevailing standards

URL: http://mc.manuscriptcentral.com/ufmh Email: tnicholls@forensic.bc.ca



oNOYTULT D WN =

International Journal of Forensic Mental Health Page 2 of 36

of psychological practice’ and where it may vary based on various contextual factors such as
country, age tested and contrast measured (Hagen, Drogin & Guilmette, 2008; 2010). The
application of the Flynn adjustment with individuals who present with intellectual difficulties
has also been debated where the stability of the effect appears inconsistent (McGrew, 2015),
as well as the observation that there may be a ‘reverse’ Flynn effect among individuals of
‘lower’ ability levels (Platt, Keyes, McLaughlin & Kaufman, 2019). In contrast, a large meta-
analysis of 285 studies and 14,031 individuals since 1951 suggested that the Flynn effect
remains robust across different age groups, measure of intelligence, samples and levels of

performance (Trahan, Stuebing, Hiscock, & Fletcher, 2014).

The most widely used test of adult intelligence among neuropsychologists and forensic
psychologists is the Wechsler Adult Intelligence Scale (WAIS), designed to measure
cognitive ability in individuals 16 years old and above (Archer et al., 2006; LaDuke et al.,
2018). The initial WAIS (Wechsler, 1955) was produced to replace the Wechsler Bellevue
Intelligence Scale (Wechsler, 1939) with several revisions being developed including the
WAIS R (1981), the WAIS III (1997) and the WAIS IV (2008). At the time of writing data
collection for the WAIS V is due for completion in 2020. Of significance is that whilst the
early Wechsler tests were originally based on practical and clinical perspectives rather than
theory per se (Lichtenberger & Kaufman, 2009), the WAIS IV (2008) represents the most
comprehensive version of the test to date, with specific theoretical foundations and enhanced
measures of discrete areas of cognitive functioning. The WAIS IV is comprised of ten core
subtests and five supplemental subtests that fall into a four-factor structure including two
verbal factors (verbal comprehension and working memory) and two performance structures
(perceptual reasoning and processing speed). Regardless of WAIS version and specific

subtest changes, raw scores in each subtest can be converted into age scaled scores (with an
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average score of 10) and a general estimate of intellectual functioning is calculated (based on
summing the age scaled scores) reflecting an individual’s IQ. In terms of normative data,
each version of the WAIS was originally based on the US population and with UK
supplementary scales and normative data being subsequently developed. The current WAIS
IVik (2008) validation sample as described in the manual is based on 270 individuals (142
females and 128 males) with an age range of 16 to 89 and is reported as matching the general
adult UK population in terms of basic demographic characteristics as outlined in the 2001 UK
census. There is no data within the WAIS IV (2008) manual derived from any forensic or
psychiatric samples. Based on such small numbers and no appropriate comparison groups, the

use of WAIS IV manual data is limited with forensic psychiatric samples.

Despite the criticisms against summarising an individual’s cognitive functioning into a single
figure, including the suggestion that an 1Q score ‘is inherently meaningless and misleading’
(Lezak, Howieson, Bigler, & Tranel, 2012, p 22), an individual’s IQ in many circumstances
continues to hold a great deal of influence in ‘high stake’ decision making where having a
full scale IQ two or more standard deviations below average is required for accessing most
intellectual disability services. Within some US states an individual’s IQ score can also
determine eligibility for capital punishment, with a full scale IQ below 70 considered to be

too intellectually disabled to receive the death penalty (Cooke, Delalot & Werner, 2015).

WALIS performance within psychiatric populations

The majority of research on intelligence in psychiatric populations has also focused on those

with schizophrenia. Neuropsychological ‘impairments’ are typical among individuals with
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schizophrenia (Green & Harvey, 2014) and may be a core feature of the disorder (Keefe,
2008). Whilst a decline in intellectual functioning is often associated with the onset of
schizophrenia (Fujino, Sumiyoshi, Yasuda, et al., 2017), other studies suggest cognitive
difficulties are present from early childhood with individuals vulnerable to developing
schizophrenia failing to follow a ‘normal’ cognitive trajectory compared to non-psychotic
peers (Mollon, David, Zammit, et al., 2018). Having a ‘high’ level of intelligence has also
been suggested to protect an individual from developing schizophrenia, especially in those
with a genetic vulnerability (Kendler, Ohlsson, Sundquist et al., 2015) and that performance
within intelligence tests may support the idea of a ‘psychosis spectrum’, with ‘high’
intelligence in individuals with a psychosis possibly reflecting a ‘high 1Q variant’ that is
associated with significantly fewer negative symptoms (Cernis, Vassos, Brebion et al. 2015).
IQ may also have some influence on relative risk of violence to others in those with

schizophrenia (Webb, Langstrom, Runeson, et al., 2011).

In terms of the specific aspect of intelligence regularly associated with most psychiatric
conditions, it is processing speed (including the ability to process and learn information
quickly, as well as psychomotor coordination and visual discrimination) as measured using
the WAIS IV that appears to be particularly sensitive to being compromised (Michel,
Goldberg, Heinrichs et al., 2013). Research also suggests that an individual’s processing
speed and some dimensions of executive functioning serve as significant predictors of
psychological resilience, i.e. likely to enhance reasoning abilities by allowing an individual to
utilise protective factors during periods of adversity or risk (Stainton, Chrisholm, Upthegrove
et al., 2018). Indeed, the importance of processing speed within schizophrenia has also been
argued to be a core feature of the disorder (Dickenson, Ramsey, & Gold, 2007). For example,

Ojeda et al. (2012) compared healthy controls and individuals with schizophrenia on a range
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of cognitive measures. After controlling for the effects of processing speed, most cognitive
differences between these groups were reported to have significantly decreased. Bechi,
Spangaro, Agostoni et al. (2019) also suggested that whilst working memory, executive
functioning and verbal fluency may be significantly influenced by global intellectual
functioning and show a high degree of variability among individuals with schizophrenia, it is
difficulties with processing speed, psychomotor speed and coordination that appear to be

common in most with the condition.

Intelligence testing within High Secure Psychiatric Care (HSPC)

Within the UK, HSPC is the highest level of adult secure psychiatric care. All admissions are
18 years old or older, considered to present with a grave and immediate risk of harm to
others, as well as viewed as having a mental disorder as defined by the Mental Health Act
(Department of Health, 1983) and requiring hospital treatment. Individuals typically transfer
from prisons or other less secure psychiatric units. Background histories of individuals
admitted vary significantly with some having had experience within the psychiatric system
for many years and others developing psychiatric difficulties whilst serving a custodial
sentence or during a remand period following or predating a serious offence. While the
relative seriousness of the offences varies, the majority of admissions also have forensic

histories resulting in contact with the criminal justice system.

Individuals admitted to HSPC also include a complex and wide range of diagnostic groups.
Although individuals with schizophrenia comprise the majority of individuals within HSPC

(Vollm, et al., 2018), other conditions can be present including personality disorders, genetic
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and chromosomal conditions, neurodevelopmental disorders, histories of acquired and
developmental brain disturbance, neurodegenerative conditions, as well as other
neuropathological difficulties such as epilepsy and other conditions such as HIV and
Hepatitis C. Many individuals admitted to HSPC also present with histories of early and
sustained illicit substance misuse, alcohol misuse and significant early psychological traumas.
All these conditions can be associated with psychiatric and cognitive disturbance (Lezak,
Howieson & Loring, 2012; David, Fleminger, Kopelman et al., 2012). In addition, many
patients present with complex poly pharmaceutical histories with known negative side effects

on cognition (Campbell & Boustani, 2015; Husa, Moilanen, Murray, et al., 2017).

Within one HSPC hospital, psychological archives suggest that cognitive assessments date
back to at least the 1940s and that, following a survey of male patients completed in 1962
(unfortunately with the results of any write up from the survey being lost), the majority of
male admissions have received a routine neuropsychological assessment. Although the
complexity of neuropsychological examinations has increased over the years, the Wechsler
Adult Intelligence Scale (WAIS) has remained the cornerstone of these assessments, with all
versions of the WAIS being administered. However, despite the WAIS being routinely
administered, there has been little examination of how individuals admitted to HSPC perform
specifically in the WAIS. Among the published research, Wint and Hill (1997) examined the
cognitive profiles of long-stay and short-stay admissions (defined as having a length of stay
of two years or less) and found no significant differences between the two groups in the
WALIS R subtests. Murphy (2003) examined the WAIS III profiles and other cognitive
features of three diagnostic groups of male admissions to Broadmoor hospital (including
those with Asperger’s syndrome, those with Schizophrenia and those with a personality

disorder as a primary diagnosis). Subsequent analysis found that whilst there was no
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significant difference in full scale IQ between individuals with Asperger’s syndrome and
those with a personality disorder, individuals with Asperger’s syndrome had full scale IQs
significantly higher than those with a mental illness. More recently, Flinn, Hassett and
Braham’s (2018) study of a small and diverse sample of HSPC patients (n = 63) found a wide
range in general levels of intellectual functioning between ‘extremely low’ to ‘superior’
classifications. The sample also included men and women, mental health patients, personality
disorder patients, as well as those from the learning disability service. Following the
recommendations of Lichtenberger and Kaufman (2012) with regard to avoiding
uninterpretable full scale IQs (i.e. with the lowest scoring composite score being subtracted
from the highest scoring composite score and with all those with differences larger than 1.5
standard deviations being removed from the dataset), other than individuals from the learning
disability service having significant differences in their composite scores compared to those
with a mental health problem and those personality disorder, no other significant between
group differences were found. Consistent with other research on the cognitive profiles of
individuals with a psychosis, processing speed was found to be the weakest area of
functioning for most. Given the varied presentations and presence of a mental disorder, etc.,
unsurprising significant differences were found between all the diagnostic groups and the
WAIS IV validation manual data (2008). The Flinn et al. (2018) study is not without several
methodological limitations. For example, the dates of the assessments are reported to have
spanned from 2010 to 2017 and may have included re-assessments. With the relatively long
period of time between the manual data and individual assessments for some, there is also no
mention of the need for a Flynn adjustment. Furthermore, whilst the likelihood of co-morbid
difficulties such as acquired brain injuries is highlighted, no mention is made of possible

medication side effects on cognitive functioning and notably processing speed.
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Aims of present study

Within the context of the limited background literature on WALIS profiles of forensic

psychiatric populations, the study set out to:

1.

Describe the WAIS IV profiles of male patients admitted to one HSPC hospital. Using
the Litchtenberger and Kaufman (2012) criteria for valid full scale 1Qs, specific areas
of focus included the frequency of qualitative descriptions for full scale 1Qs, Flynn
adjusted and unadjusted full scale IQ values, composite and subtest scores. The
prevalence of discrepancies between the composite scores (verbal comprehension,
perceptual reasoning, working memory and processing speed) are also described.
Although no specific hypotheses were tested, in line with previous research it was
expected that processing speed would be the most compromised area of cognitive
functioning in admissions.

Describe WALIS full scale 1Qs of admissions within a historical context. Using the
WALIS version as a covariate, specific comparisons of full scale IQ are made between
six decades, including the 1960s, 1970s, 1980s, 1990s, 2000s and 2010s. Whilst no
specific hypothesis was tested, it was expected that the average full scale IQ of
admissions would follow the increase over the decades as observed in the general
population.

Describe the number of admissions to the hospital with full scale IQs two standard
deviations below the mean over these six decades. This analysis was exploratory with
the intention of examining the number of admissions who meet the cognitive criteria
for having a learning disability (LD) — although there is a move away from the
concept of a LD, within the UK, the concept of LD typically includes individuals who
have significant difficulties with different dimensions of adaptive functioning,

significant difficulties with intellectual functioning (typically with full scale IQ two
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standard deviations below the mean) and with an age of onset being before adulthood

(British Psychological Society, 2000).

oNOYTULT D WN =

12 Methods

15 Following research and ethics committee approval, a manual search of the paper records of
male patient cognitive profiles including the WAIS profiles were examined and transferred to
20 an electronic database. This database also followed the protocol for keeping records as

22 outlined by the General Data Protection Regulation (2018).

28 Sample

639 male admissions were examined for analysis from the six decades since 1962, with

34 selection being determined by complete WAIS profiles. Although no explicit exclusion

36 criteria were applied, any admissions without English as their first language and who did not
38 receive their education within the UK were not tested with the WAIS and were not included
in the present study. Incomplete WAIS profiles were also not included. Unfortunately, the

43 number of individuals not formally assessed was not recorded. Whilst data on nationalities of
45 admissions over the decades was unavailable, qualitative impressions of the main author
based on individuals assessed suggest that the number of individuals born outside of the UK
50 appears to be increasing. In terms of age at testing, the means, standard deviation and range
52 of ages for each decade is presented in Table 1. An ANOVA did not reveal any significant

>4 difference between the decades in age at testing (£ (5,633) 2.97, n.s).

URL: http://mc.manuscriptcentral.com/ufmh Email: tnicholls@forensic.bc.ca



oNOYTULT D WN =

International Journal of Forensic Mental Health Page 10 of 36

Table 1. around here

Inconsistencies and omissions in how demographic information was recorded over the years
prevented any meaningful comparison on the education and occupational histories of patients.
However, qualitative observations of the patient records found that from the 1960s whilst
unskilled workers and labours with very little formal education comprised the majority of
admissions, there were some skilled admissions including trained engineers and medical
professionals. Similar inconsistencies with how information was formally recorded are also
present in terms of the offending and diagnostic classifications of patients. Whilst available
data suggests that diagnoses could be grouped broadly into ‘mental illness’ (e.g.
schizophrenia, psychosis, bipolar disorder, depression), ‘personality disorder’ (e.g.
psychopathic personality disorder, schizoid personality disorder, borderline personality
disorder), comorbid mental illness and personality disorder and ‘other’ (e.g. delusional
jealousy, alcoholism, neurodevelopmental and genetic conditions), there was limited case
note information to support diagnostic descriptions. Early admissions also included a number
of descriptions that would not meet contemporary diagnostic criteria such as those described
as a ‘feeble minded person’, ‘intellectual retardation’, ‘homosexual’ and ‘imbecile with

superimposed jealousy’.

Measures

All versions of the Wechsler Adult Intelligence Scale (WAIS) were included in the study,
specifically the WAIS (Wechsler, 1955), WAIS R (Wechsler, 1981), WAIS III (Wechsler,

1997) and WAIS IV (Wechsler, 2008). A significant number of the WALIS III tests and all
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WAIS IV were administered or supervised by one of the authors. All WAIS versions were

completed as part of a routine admissions clinical assessment.

Results

WAIS 1V profiles

105 WAIS 1V profiles were examined, with assessments being completed between 2009 and
2019. Using the Lichtenberger and Kaufman (2012) criteria 94 (89.5%) profiles were valid,
1.e. did not have a difference of 1.5 standard deviation between any composite score. Figure
1. shows the percentages of ‘qualitative descriptions’ of these valid full scale IQs. The
majority of admissions had a full scale IQ falling in the ‘borderline’ range (i.e. with full scale
1Qs falling between 70 and 79), followed closely by those in the ‘low average’ range (i.e.
with full scale 1Qs falling between 80 and 89). No individuals had full scale IQs falling in the
‘superior’ classification. In terms of significant discrepancies between composite scores,
many profiles had significant discrepancies between one or more composite scales. See figure

2. The WAIS 1V profiles of all admissions are presented in table 2.

Figure 1 around here

Figure 2. around here

Table 2. around here
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Full scale 1Qs over six decades

To examine whether the full scale IQ of admissions to the hospital have changed since 1962
an ANCOVA was performed using the six decades (1960s, 1970s, 1980s, 1990s, 2000s and
2010s) as the independent variable, the Flynn adjusted full scale IQ as the dependent variable
and WAIS version (WAIS, WAIS R, WAIS III and WAIS IV) as the covariate. Flynn
adjusted full scale IQs were calculated by deducting 0.3 points from the calculated full scale
1Q for every year since the test was administered and the respective version of the WAIS
comparative data was published as suggested by Flynn (2009). Analysis revealed that whilst
there is a significant difference between the six decades in full scale IQ (F (5, 632) = 8.00, p
< 0.001, N,%=0.060), a modest effect of WAIS version was also found (¥ (1, 632) =4.60, p
< 0.05), n,?=0.007). Post hoc Bonferroni correction tests revealed significant differences
between the 1960s and the 1980s (p < .002, d = 0.53), 1990s (p < .001, d = 0.89), 2000s (p <
.022,d =0.42) and 2010s (p < .001, d = 1.04). Significant differences were also present
between the 1970s and 1990s (p < .016, d = 0.46) and 2010s (p < .001, d = 0.60), the 1980s
and the 2010s (p < .005, d = 0.60), the 1990s and 1970s (p < .016, d = 0.44), as well as
2000s and 2010s (p < .001, d = 0.59). All other comparisons were not significant. See figure
3. for the mean Flynn adjusted full scale IQ of admissions within the six decades, including
standard deviations and significant differences. Although the effect of WAIS version was
modest, comparison of the adjusted full scale IQ in each WAIS version reveals some post hoc
Bonferroni tests with significant differences and that the first version of the WAIS was used
for thirty years, as well as associated with the highest average full scale 1Q. See table 3. for
the mean adjusted full scale IQ of admissions for each version of the WAIS and use of the

WAIS version over the six decades.
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Figure 3. around here

oNOYTULT D WN =

10 Table 3. around here

16 Number of admissions with full scale IQs of 70 or below

19 Including only ‘valid” WAIS IV profiles the number of admissions to the hospital found to
have a full scale IQ of 70 or below over the six decades is shown in figure 4. Analysis using a
24 Pearson Chi Square found a significant difference between the number of full scale IQs of 70
26 or below and the decade of admission (y2 = 36.79, df = 5, p < 0.0001). Examining each

28 decade shows that compared to all previous decades there has been a significant increase in

the number of admissions with full scale IQs of 70 and below since 2010.

37 Figure 4. around here
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Discussion

The finding that the majority of contemporary admissions to HSPC (62%) present with
WAIS IV full scale 1Qs falling in the ‘borderline’ and ‘low average’ ranges, along with the
15% whose full scale 1Qs fall in the ‘extremely low’ range suggest suboptimal levels of
cognitive functioning are typical in the current population. However, the quarter of
admissions who present with full scale 1Qs falling in the ‘average’ or ‘high average’ range
suggest overt cognitive dysfunction is not true for all (although it is possible that some of
these individuals may have also experienced a relative decline from ‘premorbid’ levels falling
in the ‘superior’ range). Of significance is the application of the Flynn adjustment to full
scale IQs which suggests individuals admitted may be less able than WAIS IV manual data
suggests. The high number of significance discrepancies between composite scores (verbal
comprehension, perceptual reasoning, working memory and processing speed) suggest that
heterogeneous cognitive profiles among admissions are also common. Consistent with the
literature (e.g. Bechi et al., 2019), the examination of the WAIS IV composite profiles and
subtests suggest that processing speed (specifically the subtests of coding and symbol search)
is the most compromised compared to other areas of cognitive functioning. However, this
finding should be treated with caution as there is some degree of overlap in the standard

deviations between the respective scales of the WAIS IV.

The comparison of the full scale IQs of admissions over a fifty-year time period are believed
to be unique and to the authors’ knowledge no other HSPC facility has routinely administered
the WALIS to admissions over such an extended period of time. Repetition of the study may
therefore be difficult. As such, the findings might provide a useful barometer of the changing

cognitive profiles of admissions to one UK HSPC hospital and possibly HSPC in general. Of
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interest is the observation that the initial WAIS dominated testing in the hospital for almost
thirty years, before being replaced with the WAIS R. Such a slow transfer of the WAIS to the
WAIS R however may not be unusual in the context of the 1960s, 1970s and 1980s where
information on new tests was obtained at a much slower pace and the need to update
‘normative’ data not fully appreciated. It could therefore be argued that because many of the
initial WAIS assessments were completed using normative data at least thirty years out of
date the application of the Flynn adjustment is bolstered. The presence of significant
differences in the adjusted full scale IQs between some versions of the WAIS may raise
questions around the relative difficulty of each version and changes in test content (Weiss,
Gregoire & Zhu, 2015). Such comparisons however are problematic with three times the
number of initial WAISs compared to other versions, relatively large standard deviations and
the apparent increase in the adjusted mean full scale IQ of the WAIS R and WAIS III not

being consistent with any increase in test difficulty.

Contrary to the observation that full scale IQs appear to have increased in the general
population is the finding that the full scale IQs of the current sample over the six decades has
significantly reduced, with a one standard deviation drop between those admitted during the
1960s and 2010s. This suggests that contemporary admissions present with more cognitive
dysfunction compared to admissions from previous decades. This is also supported by the
significant increase in the number of individuals admitted with full scale IQs of two standard
deviations or below the mean (one of the criteria for individuals to be considered to have an
intellectual disability). Whilst the increasing complexity and demands of each version of the
WALIS test may account for some of the reduction in full scale 1Q (with the WAIS IV being
considerably longer to administer and more demanding than the original WAIS) other

contributing factors must also be at work. Of particular significance is the gradual change in
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presenting characteristics of admissions into HSPC, notably higher levels of mental disorder,
interpersonal risks to others and an associated increase in the level of cognitive disturbance.
Although completed over twenty years ago, some supporting evidence for this trend is
provided by Lumsden, Chesterman and Hill (1998) in an examination of 100 consecutive
admissions to HSPC who found that 59% presented with some form of neuropsychological
‘impairment’, 26% with a history of obstetric complications, 31% with a history of head
injury resulting in a loss of consciousness, 69% with a history of alcohol misuse and 10% to
40% with ‘abnormal” EEGs and brain scans. With a higher threshold for admission to HSPC
now compared to previous decades, only those individuals with a mental disorder and who
present as a grave and immediate risk of harm to others are admitted. In addition, compared
to the 1960s there has been a gradual increase in the number of alternatives to HSPC such as
low and medium secure units where if available many previous admissions who did not

present as a grave and immediate threat to others may have entered rather than HSPC.

The finding that current admissions to HSPC present with lower levels of ‘intelligence’
compared to previous generations is particularly interesting within the context of the wider
changes in society where general levels of intellectual functioning in the population are
thought to have increased due to improved early nutrition, education, literacy levels and
general standard of living, as well as perhaps the increased use of technology (Flynn, 2009).
Although speculative, it could be argued that whilst many admissions to HSPC during the
1960s would have experienced considerable social deprivation within the context of a post-
war Britain, current admissions are exposed to other factors that have a detrimental impact on
cognitive development and functioning, notably early and sustained polysubstance misuse by
themselves and possibly by their mothers when pregnant (Singer, Wu, Minnes et al.,2018), as

well as many growing up in urban environments with high levels of air pollution (Suades-
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Gonzalez, Gascon, Guxens, & Sunyer, 2015). Whilst the effects of early traumas (including

psychological, physical, emotional and sexual) are also more widely recognised by

oNOYTULT D WN =

contemporary society including the effects on cognitive development (Majer, Nater, Lin,

10 Capuron, & Reeves, 2010), it is unlikely these were any less present during the 1960s
onwards and therefore are a potential experience of all cohorts. Whatever the potential

15 explanations for the reduction in general levels of intellectual functioning, a reverse Flynn
17 effect appears to have occurred in this population. Requiring more detailed examination, it is
also possible that this reverse Flynn effect may be particularly stronger at the lower ends of
22 the IQ distribution and that different domains of intelligence may vary with ability levels as

24 has been suggested in the general population (Zhou, Zhu & Weiss, 2010).

Limitations of present study

Whilst all current admissions to HSPC have in common an initial view of being considered ‘a
36 grave and immediate risk of harm to others’, as a group they comprise a wide range of

38 primary and comorbid diagnoses, as well as all having diverse histories. Although specific
diagnostic groups, including those with a mental illness and a personality disorder were

43 examined by the Flinn et al (2018) study, it is methodologically difficult to carry out

45 meaningful diagnostic group comparisons with the current sample as individuals with a

47 mental illness comprise the vast majority of admissions. Attempting to compare clinical
groups or control for co-occurring conditions is extremely difficult, where some individuals
52 may have one or more such factors in their backgrounds. In addition, while a significant

54 number of individuals admitted to HSPC report experiencing head injuries in their past, the
frequency, location of injury and severity all vary, as well as only some of those reporting a

59 head injury actually having a brain injury observable in any scan. Attempting to group such a
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clinically diverse sample into a single category of HSPC admissions has therefore
questionable validity. A similar issue is the diverse unavailable medication histories of
individuals. Whilst the effects of medications on cognition can be positive and negative, of
significance is the finding that many anti-psychotic medications can exacerbate processing

speed difficulties (Knowles, David & Reichenberg, 2010).

In terms of the administration of the WAIS over the decades, it is also likely that there have
been considerable differences in how the test was completed. For example, initial WAIS tests
appear to have been completed by assistant psychologists rather than qualified, as well as
there being changes in the test stimuli, availability of composite discrepancy analyses, use of
confidence intervals and comparative data. As a result, there has been no consistent test
protocol. The initial WAIS was also significantly shorter and quicker to administer compared
to subsequent versions. Clinical judgement also plays an important part of all
neuropsychological assessments in HSPC where although tests need to be administered
broadly following manual guidelines, there is the need to be flexible in approach and
particularly mindful of an individual’s test effort, motivation and mental state (Iverson,
2009). Assessments may therefore require several meetings, including shorter and more
frequent sessions. Whilst as yet there is no research on forensic clinical samples to support
the need for shorter sessions, research on undergraduate students has suggested that ‘low
stake’ (assessments without any overt consequences) cognitive ability test sessions that
exceed 25 to 30 minutes may have a detrimental effect on motivation (Gignac, Bartulovich,
& Salleo, 2019). Although in the minority, some individuals may also be familiar with
intelligence testing and the concept of 1Q, as well as perhaps having experienced some form
of testing during their childhoods or early adulthood. Practice effects are therefore possible,

as well as deliberate attempts to underperform if they believe it may be in their best interests
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to do so (such as when on remand for an offence and seeking a non-custodial sentence).
Indeed, if possible some form of control for symptom exaggeration, poor effort and
malingering would have been incorporated in the study consistent with the recommendation
that it should be included in all forensic neuropsychological evaluations (Iverson, 2010).
However, whilst these factors may have been present in some assessments, it could also be
argued that all were potentially present across all decades of testing and therefore any
influence on the overall results minimal. With regard to test performance, within non-clinical
samples it has also been suggested that low scores in many neuropsychological measures
including the WAIS are common and do not reflect any underlying pathology (Binder,
Iverson & Brooks, 2009). However, as yet there is no manual data on the amount of
variability in tests in the general population or base rates on the prevalence of false positives.
Excluding poor effort as an explanation, low scores in assessments are therefore assumed to
reflect some form of cognitive dysfunction rather than just a reflection of the typical variation

in the population.

Future research and clinical implications

It would be useful for this study of intellectual functioning to be repeated in other forensic
psychiatric samples to examine if the findings are specific to one HSPC or reflect a wider
change in these populations over time. The presence of high levels of cognitive dysfunction
among admissions to HSPC as reflected by low levels of general intellectual functioning and
notably processing speed difficulties suggest the consideration of an individual’s cognitive
functioning remains important. As well as all clinical staff making reasonable adjustments
and adaptations to everyday procedures to minimise the effects of any cognitive dysfunction,

specific application and evaluation of cognitive remediation interventions for those who
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might benefit from targeting cognitive problems is required, especially those directed at
processing speed (Mogami, 2018). Many of the conventional interventions and risk
management protocols offered in HSPC and beyond may also require specific adaptations to
either compensate for or develop processing speed difficulties. Including cognitive
dysfunction awareness in staff training on mental illness is also essential as clinical

impressions suggest such knowledge is lacking in many staff.

In terms of clinical assessments and interventions, full scale IQ continues to be requested for
many individuals to inform future clinical pathways notably to intellectual disability services
and is often associated with requests for repeat 1Q testing. Such situations can create much
debate as to an individual’s level of difficulties and ignores research evidence suggesting
repeat 1Q testing in forensic intellectual disabilities is associated with significant
inconsistency between scores (Habets, Jeandarme, Uziebo, et al., 2015) and where IQ may
not be a reliable indication of an individual’s level of functioning (Siegel, 1989; Whitaker,
2010; Webb & Whitaker, 2012). In other clinical groups, IQ is also misleading with regard to
an individual’s specific difficulties. For example, many individuals with an autism spectrum
condition can have a full scale IQ in the ‘average’ range or above and yet have significant
difficulties with social cognition and tendency towards literal thinking which in turn may
impact on everyday functioning (Hoekstra, Happé, Baron-Cohen & Ronald, 2010). The same
may also be true for psychosis. Murphy (2007) in an examination of 30 individuals with a
psychosis admitted to HSPC found that it was performance in the revised eyes task (a test of
social perceptual theory of mind) rather than full scale IQ that was significantly associated
with risk and clinical need ratings three years later. In terms of direct interventions with
forensic psychiatric populations, Darmedru and colleagues (2017) also highlight both specific

and non-specific cognitive remediation programmes directed at individuals with
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schizophrenia who display violence as having a positive impact on reducing both aggressive

attitudes and the number of physical assaults on others.

It could be argued that the results also support the continued need for routine
neuropsychological assessments of admissions into HSPC. Not only do such assessments
provide useful clinical information regarding an individual’s functioning and specific needs,
they assist with monitoring the changing clinical presentation of the population. With the
eventual introduction of the WAIS V into assessments and the move into a new decade,
future research will examine how admissions perform in this version of the WAIS and other
cognitive tests. There is also the issue of changing demographics of admissions to HSPC.
Compared to previous decades qualitative impressions of recent admissions suggest an
increase in those who do not have English as their first language and who were educated
outside the UK. Indeed, at the time of writing the first languages of individuals admitted
include Arabic, Persian, Russian, as well as numerous European and African languages.
Attempting to obtain a reliable estimate of general levels of intellectual function of these
individuals using conventional Western and English language based neuropsychological
measures presents many challenges in terms of language, test stimuli and appropriate
comparative data (Nell, 2000; Fagan & Holland, 2007). If such trends continue, the question
arises of whether it will be useful to continue with the formal provision of a conventional 1Q
or whether it should be abandoned for cognitive assessments based on the level of individual

need and the support required.

URL: http://mc.manuscriptcentral.com/ufmh Email: tnicholls@forensic.bc.ca



oNOYTULT D WN =

International Journal of Forensic Mental Health Page 22 of 36

References

Archer, R., Buffington-Vollum, J., Vauter Streadny, R., & Handel, R. (2006). A survey of
psychological test use patterns among forensic psychologists. Journal of Personality

Assessment. 87 (1), 84 - 94.

Bechi, M., Spangaro, M., Agostoni, G., Bosinelli, F., Buonocore, M., Bianchi, L., Cocchi, F.,
Guglielmino, C., Bosia, M., & Cavallaro, R. (2019). Intellectual and cognitive profiles of

patients affected by schizophrenia. Journal of Neuropsychology. 13 (3), 589 — 602.

Binder, L., Iverson, G., & Brooks, B. (2009). To Err is Human: Abnormal
Neuropsychological Scores and Variability are Common in Healthy Adults. Archives of

Clinical Neuropsychology. 24, 31 — 46.

British Psychological Society (2000). Learning Disability: Definitions and Contexts.

Professional Affairs Board of the British Psychological Society. Leicester, UK.

Campbell, N., & Boustani, M. (2015). Adverse cognitive effects of medications: turning

attention to reversibility. JAMA internal medicine. 175 (3), 408 — 409.

Cattell, R. (1943). The measurement of adult intelligence. Psychological Bulletin. 40, 3, 153

—193.

Cernis, E., Vassos, E., Brebion, G., McKenna, P., Murray, R., David, A., & MacCabe, J.
(2015). Schizophrenia patients with high intelligence: a clinically distinct sub-type of

schizophrenia? European Psychiatry. 30. 628 - 632.

Cooke, B., Delalot, D., & Werner, T. (2015). Hall v. Florida: Capital Punishment, 1Q and
Persons with Intellectual Disabilities. The Journal of the American Academy of Psychiatry

and the Law. 43 (2), 230 — 234.

URL: http://mc.manuscriptcentral.com/ufmh Email: tnicholls@forensic.bc.ca



Page 23 of 36 International Journal of Forensic Mental Health

Darmedru, C., Demily, C., & Franck, N. (2017). Cognitive remediation and social cognitive

training for violence in schizophrenia: a systematic review. Psychiatry Research. 251, 266 —

oNOYTULT D WN =

274.

11 David, A., Fleminger, S., Kopelman, M., Lovestone, S., Mellers, J., & Folstein, M., (2012).

Lishman’s Organic Psychiatry: A Textbook of Neuropsychiatry. Wiley Blackwell.

Dickinson, D., Ramsey, M., & Gold, J. (2007). Overlooking the obvious: a meta-analytic
19 comparison of digit symbol coding tasks and other cognitive measures in schizophrenia.

21 Archives of General Psychiatry. 64 (5), 532 — 542.

24 Fagan, J. & Holland, C. (2007). Racial equality in intelligence: predictions from a theory of

intelligence as processing. Intelligence. 35 (4), 319 — 334,

30 Fletcher, J., Stuebing, K., Trahan, L. (2010). IQ scores should be corrected for the Flynn

32 effect in high stakes decisions. Journal of Psychoeducational Assessment. 28, 4.

35 Flinn, L., Hassett, C., & Braham, L. (2018). Development of forensic normative data for the

37 WAIS 1IV. Journal of Forensic Practice. 20 (1), 58 - 67.
Flynn, J. (2009). What is intelligence? Beyond the Flynn Effect. Cambridge University Press.

44 Fujino, H., Sumiyoshi, C., Yasuda, Y., Yamamori, H., Fujimoto, M., Fukunga, M. et al.
46 (2017). Estimated cognitive decline in patients with schizophrenia: a multi-center study. PCN
48 Psychiatry and Clinical Neurosciences. Special Issue Cognitive Impairment in Psychiatric

Disorders. 71 (5). 294 — 300.

54 Gignac, G., Bartulovich, A., & Salleo, E. (2019). Maximum effort may not be required for

56 valid intelligence test score interpretations. /ntelligence. 75, 73 — 84.

59 Gould, S. J. (1981). The Mismeasure of Man. Penguin Books. London, UK.

URL: http://mc.manuscriptcentral.com/ufmh Email: tnicholls@forensic.bc.ca



oNOYULT D WN =

International Journal of Forensic Mental Health Page 24 of 36

Green, M., & Harvey, P. (2014). Cognition in schizophrenia: past, present and future.

Schizophrenia Research: Cognition. 1, 1, el —e9.

Habets, P., Jeandarme, 1., Uziebo, K., Oei, K., & Bogaerts, S. (2015). Intelligence is in the
eye of the beholder: investigating repeated 1Q measurements in forensic psychiatry. Journal

of Applied Research and Intellectual Disabilities. 28 (3), 182 — 192.

Hagen, L., Drogin, E., & Guilmette, T. (2008). Adjusting 1Q scores for the Flynn Effect:
consistent with the standard of practice? Professional Psychology, Research and Practice. 39

(6), 619 — 625.

Hagen, L., Drogin, E., & Guilmette, T. (2010). IQ scores should not be adjusted for the Flynn

effect in capital cases. Journal of Psychoeducational Assessment. 28, 5, 474 - 476.

Hoekstra, R., Happé, F., Baron-Cohen S., & Ronald, A. (2010). Limited genetic covariance
between autistic traits and intelligence: findings from a longitudinal twin study. American

Journal of Medical General B Neuropsychiatr Genet. 153B (5), 994-1007.

Husa, A., Moilanen, J., Murray, G., Marttila, R., Haaoea, M., Rannikko, I., Barnett, J., Jones,
Handbook of forensic neuropsychology P., Isohanni, M., Remes, A., Koponen, H.,
Miettunen, J., & Jadaskeldinen, E. (2017). Lifetime antipsychotic medication and cognitive
performance in schizophrenia at age 43 years in a general population birth cohort. Psychiatry

Research. 247, 130 -138.

Iverson, G. (2009). Ethical issues associated with the assessment of exaggeration, poor effort

and malingering. Applied Neuropsychology. 13 (2), 77 — 90.

Iverson, G. (2010). Detecting exaggeration, poor effort and malingering in neuropsychology.
In Horton, A., & Hartlage, L. (Eds). Handbook of forensic neuropsychology. Springer

Publishing Company. New York. 91 - 135.

URL: http://mc.manuscriptcentral.com/ufmh Email: tnicholls@forensic.bc.ca



Page 25 of 36

oNOYTULT D WN =

International Journal of Forensic Mental Health

Kendler, K., Ohlsson, H., Sundquist, J., & Sundquist, K. (2015). IQ and schizophrenia in a
Swedish national sample: their causal relationship and the interaction of 1Q with genetic risk.

American Journal of Psychiatry. 172 (3), 259 — 265.

Keefe, R. (2008). Should cognitive impairment be included in the diagnostic criteria for

schizophrenia? World Psychiatry. 7 (1), 22 — 28.

Knowles, E., David, A., & Reichenberg, A. (2010). Processing speed deficits in
schizophrenia: re-examining the evidence. American Journal of Psychiatry. 167 (7), 828 —

835.

LaDuke, C., Barr, W., Brodale, D. & Rabin, L. (2018). Towards generally accepted forensic
assessment practices among clinical neuropsychologists: a survey of professional practice and

common test use. The Clinical Neuropsychologist. 22 (1), 145 - 164.

Lezak, M., Howieson, D., Bigler, E., & Tranel, D. (2012). Neuropsychological Assessment.

Fifth Edition. Oxford University Press. USA.

Lichtenberger, E., & Kaufman, A. (2012). Essentials of WAIS IV Assessment (Essentials of

Psychological Assessment) Second Edition. John Wiley & Sons.

Lumsden, J., Chesterman, P. & Hill, M. (1998). Neuropsychiatric indices in a high secure
admission sample 1: estimating the prevalence. Criminal Behaviour and Mental Health. 8

(4),285—-310.71-2377-10-61.

Majer, M., Nater, U., Lin, J-M., Capuron, L., & Reeves, W. (2010). Association of childhood
trauma with cognitive function in healthy adults: a pilot study. BMC Neurology. 10, 61.

Doi:10.1186/14.

URL: http://mc.manuscriptcentral.com/ufmh Email: tnicholls@forensic.bc.ca



oNOYULT D WN =

International Journal of Forensic Mental Health Page 26 of 36

McGrew, K. (2015). Norm obsolescence: the Flynn effect. In Polloway, E. A., (Ed). The
death penalty and intellectual disability pages 155 — 169. Washington DC. American

Association on intellectual and developmental disabilities.

Michel, N., Goldberg, J., Heinrichs, W., Miles, A., Amman, N., McDermid Vaz, S. (2013).

WAIS IV profile of cognition in schizophrenia. Assessment. 20, 462 — 473.

Mogami, T. (2018). Cognitive remediation for schizophrenia with focus on NEAR. Opinion

Article. Frontiers in Psychiatry. 17. https://doi.org/10.3389/fpsyt.2017.00304.

Mollon, J., David, A., Zammit, S., Lewis, G., & Reichenberg, A. (2018). Course of Cognitive
Development from infancy to early adulthood in the psychosis spectrum. JAMA Psychiatry.

DOI: 10.1001/jamapsychiatry.2017.4327.

Murphy, D. (2003). Admission and cognitive details of male patients diagnosed with
Asperger’s syndrome detained in a Special Hospital: comparison with a schizophrenia and a
personality disorder sample. The Journal of Forensic Psychiatry and Psychology. 14 (3),

506-524.

Murphy, D. (2007). Theory of mind and its relationship to clinical outcome, need and risk in
mentally disordered offenders detained in high secure psychiatric care. Criminal Behaviour

and Mental Health. 17,300 — 311.

Nell, V. (2000). Cross Cultural Neuropsychological Assessment: theory and practice.

Lawrence Erlbaum Associates, Publishers. New Jersey and London.

Ojeda, N., Perla, J., Schretlen, D., Sanchez, P., Artouli, E., Elizagarate, E., & Gutierrez, M.
(2012). Hierarchical structure of the cognitive processes in schizophrenia: the fundamental

role of processing speed. Schizophrenia Research. 135, 1-3, 72 —78.

URL: http://mc.manuscriptcentral.com/ufmh Email: tnicholls@forensic.bc.ca



Page 27 of 36

oNOYTULT D WN =

International Journal of Forensic Mental Health

Platt, J., Keyes, K., McLaughlin, K., & Kaufman, A. (2019). The Flynn effect for fluid 1Q
may not generalise to all ages or ability levels: a population based study of 10,000

adolescents. Intelligence. 77, doi.org/10.1016/j.intell.2019.101385.

Seigel, L. (1989). 1Q is irrelevant to the definition of learning disabilities. Journal of

Learning Disabilities. 22, 8, 469 — 478.

Singer, L., Min, M., Minnes, S., Short, E., Lewis, B., Lang, A., & Wu, M. (2018). Prenatal
and concurrent cocaine, alcohol, marijuana and tobacco effects on adolescent cognition and

attention. Drug and Alcohol Dependence. 191, 37 — 44.

Spearman, C. (1904). General Intelligence, objectively determined and measured. The

American Journal of Psychology. 15, 2,201 —292.

Stainton, A., Chrisholm, K., Upthegrove, R. & Wood, S. (2018). S84. Neuropsychological
functioning as a predictor of psychological resilience: preliminary results from the PRONIA

study. Schizophrenia Bulletin. 44 (1), 357 — 358.

Stern, W. (1912). The Psychological Methods of Testing Intelligence. Translated by Whipple,

G. (1914). Baltimore Warwick and York. Educational psychological monographs, 13.

Sorensen, H., Mortensen, E., Parnas, J., & Mednick, S. (2006). Premorbid neurocognitive

functioning in schizophrenia spectrum disorder. Schizophrenia Bulletin. 32 (3), 578 — 583.

Suades-Gonzalez, E., Gascon, M., Guxens, M., & Sunyer, J. (2015). Air pollution and
neuropsychological development: a review of the latest evidence. Endocrinology. 156 (10),

3474 — 3482.

Trahan, L., Stuebing, K., Hiscock, M., & Fletcher, J. (2014). The Flynn Effect: a meta-

analysis. Psychological Bulletin. 140(5), 1332 — 1360.

URL: http://mc.manuscriptcentral.com/ufmh Email: tnicholls@forensic.bc.ca



oNOYTULT D WN =

International Journal of Forensic Mental Health Page 28 of 36

Vollm, B., Edworthy, R., Huband, N., Talbot, E., Majidi, S., Holley, J., Furtado, V., Weaver,
T., McDonald, R., & Duggan, C. (2018). Characteristics and pathways of long stay patients in
high and medium secure settings in England: a secondary publication from a large mixed

methods study. Frontiers in Psychiatry. 16. https://doi.org/10.3389/tpsyt.2018.00140.

Webb, J. & Whitaker, S. (2012). Defining learning disability. The Psychologist. 25 (6),440 —

443.

Webb, R., Langstrom, N., Runeson, B., Lichtenstein, P., Fazel, S. (2011). Violent offending
and IQ level as predictors of suicide in schizophrenia: national cohort study. Schizophrenia

Research. 130 (1-3), 143 - 147.

Wechsler, D. (1955). Manual for the Wechsler Adult Intelligence Scale. The Psychological

Corporation. 522 Fifth Avenue, New York.

Wechsler, D. (1981). Manual for the Wechsler Adult Intelligence Scale Revised Manual. The

Psychological Corporation. Harcourt Brace Jovanovich, Inc.

Wechsler, D. (1997). Wechsler Adult Intelligence Scale II1*¢, Administration and Scoring

Manual. The Psychological Corporation. A Harcourt Assessment Company.

Wechsler, D. (2008). Wechsler Adult Intelligence Scale IV, Administration and Scoring

Manual. PsychCorp. Pearson.

Weiss, L., Gregoire, J., & Zhu, J. (2015). Flaws in Flynn effect research with the Wechsler

Scales. Journal of Psychoeducational Assessment. 34, 5,411 —42-.

Whitaker, S. (2010). Are people with intellectual disabilities getting more or less intelligent?

British Journal of Developmental Disabilities. 56, 49 - 55.

Williams, R. (2013). Overview of the Flynn effect. Intelligence. 41 (6), 753 — 764.

URL: http://mc.manuscriptcentral.com/ufmh Email: tnicholls@forensic.bc.ca



Page 29 of 36 International Journal of Forensic Mental Health

Wint, D. & Hill, M. (1997). Neuropsychological profiles of long stay patients in a maximum

security psychiatric hospital: a comparison with short stay admissions. Issues in

oNOYTULT D WN =

Criminological and Legal Psychology. 27, 34-39.

11 Zhou, X., Zhu, J., & Weiss, L. (2010). Peeking inside the ‘black box’ of the Flynn effect:
evidence from three Wechsler instruments. Journal of Psychoeducational Assessment. 28, 5,

e 399 — 411,

URL: http://mc.manuscriptcentral.com/ufmh Email: tnicholls@forensic.bc.ca



oNOYTULT D WN =

Table 1. Mean age of admissions at testing over six decades

International Journal of Forensic Mental Health

Decade N Mean age SD Range
1960s 100 35.7 11.2 16 & 76
1970s 100 32.0 10.9 17 & 66
1980s 109 33.9 10.5 18 & 66
1990s 101 31.6 8.9 18 & 62
2000s 106 354 11.5 18 & 63
2010s 123 32.5 9.3 19 & 59
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Table 2. Valid WAIS 1V profiles of composite and subscales for total admission sample (rn = 94).

Composite score & subtest Mean SD Min / Max
(age scaled score)

oNOYTULT D WN =

9 Flynn adjusted Full scale 1Q 77.65 13.39 522 & 114
11 Unadjusted FIQ 84.95 13.29 54 & 117
13 Verbal Comprehension 84.95 12.87 63 & 118
15 Perceptual Reasoning 85.510 12.93 56 & 117
17 Working Memory 84.45 13.53 60 & 117
19 Processing Speed 77.96 14.68 50 & 120
21 Block design 7.71 2.34 3&13
23 Similarities 6.72 2.53 2&16
25 Digit Span 7.37 2.66 2& 14
27 Matrix Reasoning 7.28 3.00 1&15
29 Vocabulary 7.23 2.50 3& 15
31 Arithmetic 7.03 2.52 1&15
Symbol search 5.99 2.99 1&15
35 Visual puzzles 7.60 2.54 1 & 14
37 Information 7.99 3.11 3& 16

Coding 5.88 2.95 1&14
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Figure 1. Frequency of qualitative descriptions for WAIS IV (%)
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Figure 2. Frequency of significant differences between composite scores of
WAIS IV
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Figure 3. Mean (SD|) Flynn adjusted WAIS FIQ of admissions over six decades with
significance bars
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Table 3. Mean adjusted full scale IQ and distribution of WAIS version over six decades

oNOYTULT D WN =

1 WAIS! WAIS R? WAIS 1113 WAIS V4 n

12 1960s 100 0 0 100

13 1970s 100 0 0 100

14 1980s 109 0 0 109

15 1990s 8 93 0 101

16 2000s 0 1 105 0 106

17 2010s 0 0 18 105 123

18 n 317 94 123 105 639

19 Mean (SD) 91.3 (15.7)>* 823 (14.2)'3 892 (14.7** 79.9 (14.7)  87.7(15.8)

0
0
0
0

Superscript numbers in bottom cells indicate a difference in mean adjusted FSIQ at a significant level
(p <.05)
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Figure 4. Number of admissions to hospital in each decade with Flynn
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