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Background

- 20 fold increase (1966-2011)

Lotter 1966; Fombonne 2009; Gillberg 1993; Baird 2006; Brugha
2011; King & Bearman 2011

Presentatör
Presentationsanteckningar
However, the increase seems o continueSeveral of the most recent studies report even higher Prevalences of ASD. In South Korea the prevalence of autism spectrum disorderor pervasive developmental disorder in 7-12 was estimated  be 2.6% using a screening procedure followed up by a clinical assessmentIn the United States, the Centers for Disease Control and Prevention reported a monotonicincrease of autism spectrum disorder in school aged children, peaking at 2% in 2012.9 This figure was obtained by a telephone survey where parents wereasked if they had ever been told by a healthcare provider that their child had an autism spectrum disorder, and if their child currently had an autism spectrum disorder.Finally, a record linkage study in Sweden, using a multisource approach of all trajectories to a diagnosisof an autism spectrum disorder in Stockholm county, reported that 2.5% of all teenagers had received a clinical diagnosis of autism spectrum disorder.
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Background

- 20 fold increase (1966-2011)
- Recent studies report even higher estimates

- South Korea 2.6%
- United States 2.0% 
- Stockholm 3.1% 

Kim et al 2011; Blumberg et al 2013; Magnusson 2014; Kosidou
2017. 
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Background

Explanation 1: Environmental & Biological
- Premature births
- Environmental toxins
- Valproate use during pregnancy
- Vitamin D defiency
- Increasing paternal/maternal age
- IVF 
- Genetics

Kočovská 2012, D’Onofrio 2013, Christensen 2013, McCanlies 2012; 
Volk 2013; Jung, Lin & Hwang 2013; Deth 2008; Reichenberg 2006; 
Lundström 2010; Sandin 2012 & 2013

Presentatör
Presentationsanteckningar
vitamin D deficiency during pregnancy or early childhood ntracytoplasmic sperm injection
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Background

Explanation 1: Environmental
Explanation 2: It is not real 

Presentatör
Presentationsanteckningar
which we are going to focus on is that the prevalence increase is not real. We have just changed what we count as autism. 
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Background

- Broadening of the diagnostic criteria

Wing & Potter 2002; Wasana et al 2007; Hansen et al 2014. 

Presentatör
Presentationsanteckningar
And there is a bunch of stuff that needs to be taken into consideration when interpreting prevalences over time and in register. First, the increase of ASD prevalence has been reported during a period of repeated modifications, and often broadening of diagnostic criteria 4, which clearly affects the reported prevalence 11 12The diagnostic criteria encompass more individuals 
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Background

- Broadening of the diagnostic criteria
- Increasing awareness diagnostic substitution

. Coo 2008; King 2009; Shattuck 2006; Bishop 2008 

Presentatör
Presentationsanteckningar
Increasing professional awareness of ASD is associated with diagnostic substitution across categories. Different disorder share phenotypic characteristics with each other, and different diagnoses go in and out of fashion. It is estimated that 1/3 of the prevalence increase of ASD between 1996 and 2004 could be attributed to diagnostic substitution13, and the increase in ASD has been suggested to parallel a decrease in learning disabilities, schizophrenia and mental retardation14 15.Moreover, developmental language disorders in childhood can be perceived as ASDs in adulthood (Bishop et al., 2008)Thus it might very well be the same individuals but under different diagnostic umbrellas 



www.gnc.gu.se

Background

- Broadening of the diagnostic criteria
- Increasing awareness diagnostic substitution
- Referral patterns and availability of services

Shattuck 2009; Blenner et al 2014; Lavelle et al 2014 

Presentatör
Presentationsanteckningar
Third, prevalence is also sensitive to referral patterns and availability of services16., methodological differences in case ascertainment and assessment alters prevalence, for instance the availability of  and discrepancies within, official records give rise to large variations between measured and actual prevalence in similar geographical regions 17. 
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Background

- Broadening of the diagnostic criteria
- Increasing awareness diagnostic substitution
- Referral patterns and availability of services
- Eligibility for support 

Fernell et al 2013; Taylor et al 2016
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Child and Adolescent Twin Study in 
Sweden (CATSS)

Data from > 35 000 twins
70-80% answering frequency
Autism-Tics, ADHD and other Comorbidities inventory
(A-TAC) 
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Autism-Tics, AD/HD and other
Comorbidities inventory (A-TAC)

- Parental telephone interview

www.gnc.gu.se

Presentatör
Presentationsanteckningar
The A-Tac is a parental telephone interview consisting of 96 questions covering virtually all common child and adolescent psychiatry. The man depicted here is Tomas Larson who wrote his thesis on the psychometric properties of the A-TAC . 
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• Well Validated

• Sensitivity:
- The tests ability to identify positive results

• Specificity:
- The tests ability to identify

negative results Sensitivity Specificity
ASD Low (4.5) 0.96 0.88
ASD High (8.5) 0.71 0.95
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Autism-Tics, AD/HD and other
Comorbidities inventory (A-TAC)

- Construction of A-TAC remove biases
- Does not disclose which questions pertain to which disorder
- Administered by laymen over the phone
- Avoid adherence to mutually exclusive DSM  criteria 
- Evaluate life-time presence of symptoms and behaviors
- Same questions for 15 years
- Suitable for identification of real changes

Presentatör
Presentationsanteckningar
Taken together, this structure removes biases due to increased public and professional awareness, diagnostic substitution, changes in diagnostic concepts and age at referral. Making the A-TAC suitable for the identification of real changes in the prevalence of ASD proxy diagnoses over time. 
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Gillberg 1991; Constantino & Todd 2001 Anckarsäter et al 2011; Posserud
et al 2009

Results
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Lundström et al 2009;2010;2011; Robinson et al 2011; Taylor et al 2019

Comparabale etiology across the distribution = quantitative
not a qualitative difference 
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Presentatör
Presentationsanteckningar
But why is this a big deal, it has not been and changes why would people care?  
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Results

Lundström et al., BMJ 2015

Presentatör
Presentationsanteckningar
Looking at the results, what you see here is the population prevalence according to the NPR with 96% confidence intervals, its allmost a monotonic increase  going from .18 to .60, the decrease in those born 200-2202 is due to less follow-up years, they only had 7-9 years of follow-up. Just looking at the figures we could, faulty, conclude that the prevalence has risen. But the NPR is prone to all the biases mentioned earlier. So wehn the prevalence estimate from the CATSS is plotted above
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Results

Lundström et al., BMJ 2015

Presentatör
Presentationsanteckningar
The red is the confidence intevals and the red dotted line is the regression lineThe test for thrend was highly significant for the NPR-sample but not for the CATSS, We also conducted sensitivity analyses on threshhold below the cut-off and on symptom score level in the CATSS and found no effect of an increase.In addition we also did modelling on the effect of non-responders and found that a potential increase was not masked by non-responders.  , we see that the prevalence is stable. 
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Another approach

- 271 individuals with an autism diagnosis registered in the 
National patient register 

- Annual mean A-TAC score  

Presentatör
Presentationsanteckningar
The red is the confidence intevals and the red dotted line is the regression lineThe test for thrend was highly significant for the NPR-sample but not for the CATSS, We also conducted sensitivity analyses on threshhold below the cut-off and on symptom score level in the CATSS and found no effect of an increase.In addition we also did modelling on the effect of non-responders and found that a potential increase was not masked by non-responders.  , we see that the prevalence is stable. 
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Arvidsson et al., JCPP 2018
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Results

Taylor et al, JAMA Psychiatry, accepted



www.gnc.gu.se

Results

Lundström et al, in preparation

Rated 20% more impaired 
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- Substantial ’co-morbidity’ 

Autism spectrum disorders 



www.gnc.gu.se

- Substantial ’co-morbidity’
- Shared etiology

Autism spectrum disorders 
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- Substantial ’co-morbidity’
- Shared etiology
- Pencil and paper approach 

Autism spectrum disorders 
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- Substantial ’co-morbidity’
- Shared etiology
- Pencil and paper approach
- Characterize the autism phenotype and eight co-existing

disorders in MZ and DZ-twins

Autism spectrum disorders 
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Lundström et al., JCPP 2015
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Lundström et al., JCPP 2015
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Conclusion

- No increase in symptoms over time
- Diagnoses assigned on less symptoms
- No change in underlying etiology 
- Same level of symptoms rated as more impairing
- Autism almost never comes ‘alone’ 

Presentatör
Presentationsanteckningar
Using unique, very large, Swedish population-based resources, we found that the prevalence of the ASD symptomatic phenotype was stable over a 10-year period when investigating 9 old children, while simultaneously the prevalence of clinically diagnosed ASD in a service-based register was steadily increasing.  In summary, our data do not support a secular increase in the rate of the autism symptom phenotype. This would suggest that administrative factors that affect the registered prevalence account for much of the rise in the reported prevalence of ASD.And this is obviously a good thing because there is probably nothing dodgy in the environment which affects the prevalence to any substantial degree. 
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Thank you for listening!

sebastian.lundstrom@gnc.gu.se

Presentatör
Presentationsanteckningar
Using unique, very large, Swedish population-based resources, we found that the prevalence of the ASD symptomatic phenotype was stable over a 10-year period when investigating 9 old children, while simultaneously the prevalence of clinically diagnosed ASD in a service-based register was steadily increasing.  In summary, our data do not support a secular increase in the rate of the autism symptom phenotype. This would suggest that administrative factors that affect the registered prevalence account for much of the rise in the reported prevalence of ASD.And this is obviously a good thing because there is probably nothing dodgy in the environment which affects the prevalence to any substantial degree. 
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