
Wegener Sleeswijk et al.  Supplementary material
 

S1 

 

Tackling Missing Heritability by Use of an Optimum Curve: 
a Systematic Review and Meta-Analysis 
 
 

SUPPLEMENTARY MATERIAL 
 
 
 

Search Results – Details 

− Out of the 36 full-text articles that were assessed for eligibility, 22 articles reported family-based 
studies on the genetic association between the short/long 5-HTTLPR polymorphism and autism 
spectrum disorder (ASD). One of these articles [1] reported two separate family-based studies on 
samples from two different continents. Hence, we had 23 family based genetic association studies 
at our disposal. Five of these studies did not meet our selection criteria: the study by Valencia et al. 
(2012) [2] because it was written in Spanish, the study by Coutinho et al. (2007) [3] because upon 
request, the authors informed us that the sample of this study was a subset of the sample of a 
previous study by Coutinho et al. (2004) [4] that was also selected, and the studies by Ramoz et al. 
(2006) [5], Longo et al. (2009) [6] and Jaiswal et al. (2015) [7] because the reported data did not 
allow for calculation of the odds ratio (OR) of transmission of heterozygous parents to individuals 
with ASD of the short relative to the long 5-HTTLPR variant. Therefore, 17 articles, reporting on 18 
family based genetic association studies, were included in our meta-analysis. The remaining 19 
articles – among which 5 family based and 8 population based association studies  – were excluded. 

− The study by McCauley et al. (2004) [8] did not report the numbers of short and long 5-HTTLPR 
variants, transmitted and not transmitted – respectively – from heterogeneous parents to affected 
offspring. For this study, we used the data that Huang & Santangelo (2008) [9] reported after 
receiving them from the authors. 

− In the study by Mulder et al. (2005) [10], the precise sample characteristics were reported in the 
supplementary information. Since we could not activate the hyperlink to this information, we 
contacted the authors. They provided us with the supplement, and with additional information on 
the number of singleton and multiplex families, involved in their study. 

− In the study by Guerini et al. (2006) [11], the reported data on the transmission of short and long 
5-HTTLPR variants by heterozygous parents to affected offspring were not fully clear to us, so we 
contacted the authors for clarification. They provided us with the applicable information, and with 
additional information on the number of singleton and multiplex families, involved in their study. 

− Ultra-long (XL) 5-HTTLPR variants, included in two studies [12,13], were considered long – as in 
the original studies. 

− The values that we found for 2 and p with regard to the study by Koishi et al. (2006) [14] turned out 
to deviate substantially from the values of these variables as originally published. Upon request, the 
authors informed us that this was due to the fact that they applied Yates’s correction [15] for 

continuity to their data. Indeed, we could therewith reproduce the values they reported for 2 and p. 

However, for reasons of consistency we did not apply this correction to our own 2- and p-values in 
the context of this meta-analysis. 

For the other studies, discrepancies were absent or considered to be attributable to round-off. 
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Table S1. Applicable Items of the PRISMA (Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses) Checklist [16] and Their Locations in the Manuscript 

Item Location 
TITLE & ABSTRACT  

Title, identifying the report as a systematic review and meta-analysis heading 

Structured summary, including background, objectives, data sources, 
synthesis methods, results, conclusions and implications of key findings 

paragraph 1 

BACKGROUND  

Description of the rationale for the review in the context of what is already 
known 

paragraph 1−6 

Explicit statement of questions being addressed  paragraph 7 

METHODS  

Specification of study and report characteristics used as criteria for 
eligibility, with rationale 

Selection Criteria 

Description of information sources in the search and date last searched Search Strategy 

Presentation of full electronic search strategy for at least one database, 
including any limits used 

Data Extraction 

Description of the process for selecting studies, included in systematic 
review and meta-analysis 

Selection Criteria 

Description of the method of data extraction from reports and processes 
for obtaining and confirming data from investigators 

Search Strategy  

List of all variables for which data were sought Data extraction 

Definition of the principal summary measures Synthesis of Results 

Description of the methods of combining results of studies, including 
measures of consistency, for each meta-analysis 

Statistical Analysis, 

paragraph 1−2 

Specification of assessment of risk of bias that may affect the cumulative 
evidence  

Statistical Analysis, 
paragraph 2 

Description of a method for additional analyses, indicating that it was pre-
specified 

Statistical Analysis, 
paragraph 3 

RESULTS  

Description of numbers of studies screened, assessed for eligibility, and 
included in the review, with reasons for exclusions at each stage, with a 
flow diagram 

Search Results; 
page S1; 
Figure S1 

Description of characteristics for which data were extracted for each 
study, including citations 

Table 1 

Presentation, for each study and for all outcomes considered:(a) simple 
summary data (b) effect estimates and confidence intervals 

Table 1; 
Figure 2 

Presentation of results of each meta-analysis done, including confidence 
intervals and measures of consistency 

Primary Data and 
Synthesis of results; 
Table 1; Figure 2 

Presentation of results of the assessments of risk of bias across studies Across Study Bias; 
Figure S2, S3 

Description of results of additional analysis  Sensitivity Analysis 

DISCUSSION & CONCLUSIONS  

Summary of the main findings, including the strength of evidence for each 
main outcome, and consideration of their relevance to key groups 

paragraph 1−3; 
Relevance 

Discussion of limitations at outcome level and at review-level Strengths and 
Limitations 

General interpretation of the results in the context of other evidence, and 
implications for future research 

Suggestions for 
Future Research; 
CONCLUSIONS 
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Figure S1. PRISMA flow diagram [16]. Results of literature search of transmission disequilibrium test 
(TDT) studies on the association between the short/long (S/L) 5-HTTLPR polymorphism and autism 
spectrum disorder (ASD). 18 studies, reported in 17 articles, were included in our meta-analysis. OR, 
odds ratio. 



Wegener Sleeswijk et al.  Supplementary material
 

S4 

 

 

Figure S2. Funnel plot [17,18] of the estimated odds ratios as a function of sample size 

 

 

 

Figure S3. Result of a meta-regression of odds ratio on year of publication   
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