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Using a case study of rising autism in a Minnesotan Somali population, this chapter evaluates how epidemiological autism assessment measures, genetics, as well as social and cultural factors together influence prevalence estimates. While measures to assess autism prevalence such as broad diagnostic criteria and use of educational data are likely to contribute significantly to higher autism levels overall, genetic factors do not appear to play a significant role in the autism prevalence differences in the Minnesotan populations. While studies of Somali culture and autism in African immigrants suggests that culture could play a substantial role in autism diagnosis and services, analysis of autism prevalence in relation to the prevalence of Somalis and African Americans in the United States suggests that cultural differences are most likely to explain observed variation in Minnesotan autism prevalence rates. Ultimately, this case study suggests that cultural influences on autism assessment measures are most likely to contribute to observed racial and ethnic differences in autism prevalence. 
Race, Ethnicity, and Autism in Minnesota 
In response to parental concerns of rising autism in Somali parents, the Minnesota Department of Health (MDH) measured the administrative prevalence of ASD in Minneapolis. In 2008, the MDH responded to Somali parents’ concern about the large number of Somali Children in the Early Childhood Special Education (ECSE) Citywide ASD Classroom Program by determining the administrative prevalence of autism in 3 and 4 year old preschoolers living in Minneapolis (1). Administrative prevalence was defined as the percentage of 3 to 4 year old preschool children in Minneapolis able to receive ASD related services through the Minnesota Public School system (1).While Asian, black, Hispanic, Native American, and white race were determined through general public school data when identifying cases, Somali origin was determined by language spoken at home (1). Birth certificate data was used to determine the overall number of children in each racial and ethnic group for prevalence calculations (1). Prevalence was determine for all children age 3 and 4 eligible for ASD services in a one year period for three school years (05-06, 06-07, and 07-08)(1). 

The MDH found higher administrative ASD prevalence in the Somali population and lower administrative ASD prevalence in Asian and Native American populations in Minneapolis. While administrative ASD prevalence for non-Somali children ranged from 0.21% to 0.72%, Somali ASD prevalence ranged from 0.93% to 1.54% (1).  Somali prevalence was 2 to 7 times greater than non-Somali prevalence depending on the model used (1). Differences in Somali and non-Somali ASD prevalence decreased over the three year period, and low Asian and Native American administrative prevalence was also found (1). While significant results regarding ethnic variation in autism prevalence were obtained, various study limitations may account for these differences. 


These analyses’ main limitations include errors in prevalence assessment measures, failure to investigate genetic, social, and cultural contribution, and their narrow applicability. As educational data was used to identify autism cases, not all children considered autistic in this study may have a medical diagnosis of autism (1). Misclassification of autistic children and misidentification of Somali origin based on language spoken at home in educational data may also lead to errors in identifying autistic cases (1). Errors in estimating the Somali population size due to an increase in migration of Somalis to Minnesota since the 2000 census may lead to larger Somali prevalence estimates by creating an artificially low denominator for prevalence calculations (1). Additionally, errors in establishing Somali ethnicity could occur as cases were establishing using language and total population ethnicity was established using birth location (1). As Minnesota had no public health autism surveillance system, no baseline ASD rates exists for the population, making assumptions about ASD prevalence change over time impossible (1). Other systematic differences including differences in public school methods used to identify autism cases may influence prevalence if children of a particular racial or ethnic group tend to attend the same schools (1). Genetic and social factors could also contribute to the high administrative prevalence observed in the Minnesotan Somali population. These study limitations will be discussed in further detail subsequently with proposed methods for their amelioration. 
Epidemiological Autism Assessment Measures
 Autism prevalence is estimated from school, hospital, clinical or specialty service records or from face-to-face interview and diagnosis (23, 32). Although interview and diagnosis is the best method as it confirms consistent evaluation of all subjects, it is impractical to apply to all cases and is often only used as a second stage screening technique (23). Records from health or psychological professionals are the next best option; however, differences in diagnosis across professionals and difficulty obtaining these records due to privacy measures often make this method difficult to practically apply (23). In the U.S., educational data is about autism is readily available because of the individuals with Disabilities Education Act (IDEA), which requires annual reporting of those receiving public special education (4). Although this data is regularly available, it often reports unreliable prevalence. 


Previous research suggests that educational data give unreliable autism prevalence measures because of inconsistent definitions of autism. A study by Laidler et al. demonstrated that education-based autism prevalence increases at a constant rate as a birth cohort ages with an exception of ages 11 and 12 (17). As previous research suggests that most autism diagnoses are made before age 8 and that the transition from elementary to middle school should expose autism cases, this evidence suggests that educational data does not report accurate autism prevalence patterns (17, 18). Other studies comparing epidemiological prevalence measures to educational prevalence measures suggests that educational data underestimates prevalence (19, 28). While national IDEA criteria exist for autism, states are free to modify such criteria, making data difficult to compare across states because of the definition’s varying specificity (19, 27). Despite these difficulties with national reliability, all educational data tends to report an increase in autism over time, which some researchers believe is due to increased diagnostic substitution, or classifying diseases that would previously be classified as another disorder as autistic (19, 28). 


The lack of complete medical and birth certificate information of autistic patients decreased the reliability of autism prevalence estimates in the MDH report. Included data consisted of Minnesota birth certificates and special education administrative data such as ASD disability category, special education programming, and other demographic variables (1).  Due to privacy restrictions the birth certificate and education information could not be linked; this forced the researchers to make assumptions about which children met the criteria to be included in their birth cohort and decreased the reliability of prevalence estimates (1). Classifying children with multiple diagnoses according to the program that best fits their educational needs also decreased the reliability of autism estimates as included cases may not be autistic (1). Finally, autism prevalence estimates may be artificially low because not all autistic children participate in the program from which the educational data was taken (1). As the second chapter demonstrated that differences in screening methods are likely to impact global ASD prevalence, it is logical that using education data alone leads to unreliable autism prevalence estimates. If racial and ethnic differences exist in obtaining autism educational diagnosis or in participating in the program, prevalence estimates will not reflect true racial and ethnic differences in autism prevalence. 


The broad Minnesotan criteria defining autism may allow for a stronger influence of culture on prevalence estimates. The national IDEA criteria define autism as a developmental disability causing repetitive behaviors as well as impaired social behavior and verbal and non-verbal communication generally before age 3. While some states narrow this definition to exclude Asperger’s syndrome, the Minnesotan rule includes all forms of autism, Asperger’s syndrome, and other PDDs and does not include an age by which symptoms should be observed (19, 30). As Chapter 2 demonstrated that changing diagnostic criteria have a substantial impact on autistic disorder and ASD prevalence globally, it is likely that broad Minnesotan ASD diagnostic criteria significantly alters prevalence patterns. As different cultures may perceive mild autistic deficits as normal, this broad definition could lead to larger racial and ethnic differences in autism prevalence. Analyzing the educational programs of different autistic individuals in different ethnic groups would shed light on how much cultural interpretation of autistic symptoms influences educational classification. Additionally, these broad diagnostic criteria explain Minnesota’s overall high autism prevalence compared to other states 


(2, 13, 28) ADDIN EN.CITE . 


Future Minnesotan efforts to determine autism prevalence should include both educational and medical data as well as clinician review to increase reliability and reduce the potential for racial and ethnic bias. The CDC’s Autism and Developmental Disabilities Monitoring Network (ADDM) first identifies children through educational and medical records from schools, hospitals, and other similar areas (23). While racial and ethnic disparities may prevent certain groups from accessing particular autism services, pooling data from multiple sources increases the chance that all individuals with autism will be identified regardless of ethnicity. In the second phase, clinician reviewers analyze data to determine whether the given behavior data meets an established autism criteria (23). By using central reviewers with consistent autism diagnostic criteria, the impact of cultural interpretation of autistic symptoms is reduced. Although instituting such a system requires much planning, it is necessary to determine whether observed racial and ethnic differences in autism prevalence are real or artifacts of autism assessment measures.

Genetics

The lack of evidence supporting variations in autism-associated genes in Somali and other ethnic populations suggests that genetic variation does not explain the observed Minnesotan prevalence patterns. Genetic study analyzing the Y chromosome in a Somali male population found that the 77.6% are part of the E3b1 haplogroup, commonly found in those of Ethiopian, Egyptian, and other East African origin, and that 10.4% are part of the K2 haplogroup, of Eurasian origin (25). Analyses of maternal mitochondrial DNA confirm the relationship of Somali populations with European populations (6). While unique SNPs in cytokine and cytokine receptor genes have been found in Somali populations but not Caucasian populations, Somali populations have not been systematically studied for unique autism-associated gene variants (9). Chapter 3 suggested that while racial and ethnic autism-associated gene variants may exist, it is unlikely that these differences would be substantial enough to contribute to differences in global autism prevalence. Based on these findings, the lack of evidence supporting Somali-specific genetic variants, and the decreasing prevalence gap over time, it is unlikely that genetic factors contribute to high prevalence of autism in Minnesotan Somalis. Future studies examining Somali populations for genetic variants of neurexin (NRXN), GABA a Receptor alpha 4 (GABRA4), GABA A receptor beta 1 (GABRB1), tryptophan hydroxylase 2 (TPH2), and neurofibromin 1 (NF1) as Caucasian and African American populations have showed different variants at those genes 


(5, 7, 8, 10, 22) ADDIN EN.CITE  If substantial genetic variation is found, neurobiological studies investigating gene products in Somali and other populations should be conducted.
Social and Cultural Factors


It is unlikely that earlier autism diagnosis of Somali children contributes to higher autism prevalence rates. While a study conducted in Denmark by Parner et al. suggests that autism earlier diagnosis leads to higher prevalence American studies have not been able to confirm racial and ethnic variation in the timing of autism diagnosis 


(1, 18, 21, 27) ADDIN EN.CITE . The MDH reports age of first contact with the public school system, noting that Somali children came into contact with the public school system at slightly older ages than non-Somali children in 2005-06 but not at other ages (1). Although this slight age difference is probably not large enough to account for the observed racial and ethnic variation in autism prevalence, the older age of Somali diagnosis suggests they should have lower autism prevalence instead of a higher prevalence. The contradiction between these claims suggests that ethnic differences in timing of diagnosis do not contribute to the observed Minnesotan prevalence patterns. 

Somali culture may lead to a greater sensitivity to the autism diagnosis among the Somali population and well as higher rates of autism diagnosis. Somalia is an Eastern African country with a strong patriarchal family clan structure whose population is 98% Sunni Muslim (12). Civil war beginning in the 1960’s caused about 45% of Somalis to leave the country, with large amount entering Minnesota around 1993 (12, 26). A study analyzed the view of 5 Minnesotan Somali women on disability suggested that Somalis view mental disabilities as more severe than physical, that the family typically takes care of disabled children, and that it is Allah’s will if a child is disabled (12). Another study focusing solely on the views of Minnesotan Somalis on mental illness suggests that Somalis may believe that mental illness is cased by evil spirits (26). While not all Somalis share this view, there is a stigma attached to mental illness (26). A Canadian study of Somali mothers of children with ASD suggests that Somali parents have an increased mistrust of physicians and educators due to cultural barriers and the lack of information on autism’s etiology (15). The perception of few autism cases in Somalia coupled with the negative attitude towards mental illness suggests that Somali parents would be especially sensitive to the autism diagnosis. This increased sensitivity may have prompted the initial MDH report. Cultural differences in acceptable social interactions as well as difficulties learning both English and Somali may lead to increased autism diagnosis through a misinterpretation of culturally normal behavior as autistic symptoms. Researchers should study how Somali parents perceive autism and associated educational services as well as how physicians interpret Somali culture.

Increased numbers of Somalis in high income school districts with well trained special education faculty may lead to increased autism prevalence in Somali populations. Previous studies associated lower autism prevalence with poorer school districts (20). This suggests that low-income school districts may have special education staff that is not as well trained at identifying autism, leading to lower prevalence levels. If Minneapolis Somali populations are clustered in high-income school districts, this may lead to better identification of autism cases. Further research on the quality of the special education staff at schools will high Somali attendance could better determine if this is a valid explanation for high Minnesotan Somali autism prevalence. 


While studies have reported that immigrants, particularly African, have higher rates of autism, these differences are likely to be due to culturally factors instead of racial ones. A Swedish study reported a higher prevalence of autistic disorder and PDDNOS in Somali children. As the Somali prevalence matched previous estimates in Swedish populations but the non-Somali estimate was significantly lower, selection bias in non-Somali cases may explain this difference (1, 3). Additional small studies have identified increased autism prevalence in Caribbean, Ugandan, and other populations (11). Immigrant status does not universally confer autism risk, however, as an Israeli study found that Ethiopian immigrants had lower autism prevalence (14). A recent U.K. study further suggests that increased autism risk is due to differences in immigrant culture instead of race (16). The study found that autistic children have a greater chance of having a Caribbean, African, or Asian mother. While the study also found an increased risk for mothers of black origin, this finding was no longer significant when accounting for region of birth, suggesting that race alone is not a risk factor for autism (16). As white immigrants showed no increased risk of autism and are more likely to have a similar culture to U.K. women, culture seems to be the cause of this rise in autism in immigrants (16). As the Somali population in Minnesota consists primarily of immigrants, it seems most likely that their differences in culture account for the observed variation in autism prevalence. 
National Estimates of Race, Ethnicity and Autism


To determine whether Somali ethnicity was associated with autism, I studied the relationship between autism prevalence, Somali ethnicity, immigrant status, and African American race on a national level. Autism prevalence values for each state were calculated by the Thoughtful House Center for Children using Child Count data from the Individuals with Disabilities Education Act (4, 31). CDC live birth data were used to calculate overall prevalence (29). I used the integrated public use microdata series (IPUMS-USA) 2005 American Community Survey (ACS) sample to obtain information on Somali heritage and race by state (24). The ACS was designed to replace the census long form and is conducted via mail with follow up via telephone and face-to-face interviews (24). Provided weights adjust for geographic sampling, non response, and other survey specific methods (24). Although demographic information was available by smaller geographical regions than the state, the lack of autism prevalence data for smaller geographical regions prevented a more specific analysis. While race was assessed directly, Somali nationality was determined through the primary ancestry and ethnic origin question and immigrant status was determined by birthplace. 

I collected basic descriptive statistics and performed all correlations using Stata 10 software (Stata Corp, College Station, TX). When determining the percentage of individuals of Somali heritage or of a certain racial group in each state, I applied IPUMS-USA person weights using the aweight command in Stata. I correlated percentage of the state population that were of Somali ancestry, African American, Immigrants, and African Immigrants with autism prevalence of 8 year old children in 2005. 

While both percentage of population that was of Somali ancestry and African immigrants had significant correlation values, these correlations were fairly weak (R = 0.5041, p = 0.002 and R = 0.3383, p =0.0152)(Figure 6.1). Percentage of the population that are immigrants and African American had not significant low correlation values (R = 0.2280, p = 0.1076 and R = -0.0927, p = 0.5177)(Figure 6.2). The low correlation between Somali ancestry, immigrant status, and African American race suggests that none of these variables influence autism diagnosis enough to drastically impact prevalence levels. The larger and more significant correlation values of Somali ancestry and African immigrant status compared to race suggest that differences in ethnicity and culture contribute more to autism variation than differences in race and skin color alone. 


Limitations to these analyses include the use of population level data and educational data to estimate autism prevalence. With population level data, one cannot be sure that co-occurring increases in autism prevalence and a racial or ethnic characteristic suggest increasing numbers of autistic individuals with that racial or ethnic characteristic. Further studies on populations with information on racial, ethnic, and autism status should be conducted to better assess the association between Somali heritage and autism. Additionally, educational data is not the best way to estimate autism prevalence as individuals may be classified as autistic to receive certain educational treatment without actually having the disorder. Clinical confirmation of autism status can avoid this bias. 
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Conclusion


Close analyses of the increasing Minnesotan prevalence of autism in the Somali population suggests that cultural influence on diagnostic measures in the most likely method by which race and ethnicity contribute to differences in autism prevalence. Education-based prevalence estimates allow room for cultural differences in the perception of autistic symptoms to play a substantial role. Although genetic differences may exist between Somali and American populations, further studies using large amounts of Somali immigrants are needed to confirm such speculative claims. Ultimately, additional research including cultural work groups need to be conducted to determine how specifically culture leads to higher autism prevalence and methods to correct for such cultural differences should be implemented. 
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