
PEER REVIEW HISTORY 

BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   
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VERSION 1 - REVIEW 

REVIEWER Keely Cheslack-Postava 
Columbia University, U.S.A. 

REVIEW RETURNED 28-Jan-2015 

 

GENERAL COMMENTS This is a well-written and clearly presented paper with appropriate 
analyses on a study on 2D:4D digit ratio and ASD/autism related 
traits from a cohort with many strengths. The conclusions are 
appropriate to the results presented and weaknesses as well as 
strengths are discussed. I would suggest some minor revisions as 
noted below. Regarding my evaluation of the references per the 
checklist above--there is one recent reference as noted below that 
was not included; otherwise the references are relevant and 
appropriate.  
 
 
Abstract  
p. 2, line 34: Make the colon following traits a period.  
 
Methods  
p. 6, Autism spectrum disorders – what was the total number of ASD 
cases identified based on maternal report? (Are the proportions of 
cases identified from linkage vs. maternal report similar for this study 
as for the overall study?)  
 
Table 1. The last footnote “***” does not appear to refer to anything 
in the table.  
 
Results  
Regarding the analyses adjusted for IQ: given the 2D:4D is intended 
as a measure of fetal testosterone exposure, would IQ more 
reasonably be conceptualized as a potential mediator rather than a 
potential confounder of a 2D:4D-ASD association? If the authors 
agree, they should adjust paragraph 1 on p 16 accordingly.  
 
Discussion  
 
A recent paper by Hauth et al, Autism Research, 2014 also 
examined 2D:4D ratio and ASD and should be referenced.  
 
P. 18, lines 12-16. It is not clear how the association (or lack thereof) 
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of 2D:4D with trait measures would address the theory of interaction 
between prenatal testosterone and some other predisposing factor. 
This point should be clarified or the statement about support for this 
theory altered.  
 
P. 19, lines 16-20. It is not clear what use a marker that is sexually 
dimorphic alone (i.e. as opposed to indicative of within-sex 
differences) would have with regard to sex-specific analyses (such 
as those conducted in this study). 

 

REVIEWER Johannes Hönekopp 
Northumbria University, UK 

REVIEW RETURNED 18-Feb-2015 

 

GENERAL COMMENTS The authors report relationships of digit ratio 2D:4D (a proxy for 
prenatal testosterone effects) with diagnosis of autism and autism 
risk factors in a large UK cohort study (ALSPAC). No statistically 
significant relationships were found in either males or females, 
however number of cases with autism disorder diagnosis were low 
(42 males, 14 females). The association between 2D:4D and ASD is 
of considerable interest. The methods in the current study are 
sound, and this very well written paper makes an important 
contribution to the field. There are only a few points I would like to 
raise.  
1) When the authors contrast their own findings with those from 
recent reviews, they focus much on statistical significance or non-
significance. Given the fairly small number of cases in the present 
study, which necessarily lead to wide confidence intervals and low 
statistical power, this approach strikes me as problematic. To 
facilitate comparisons, the authors should provide an additional 
analysis that uses the same metric (d) as previous reviews and 
provide a confidence interval for this metric. My hunch is that the 
central estimate from the previous review sits comfortably within the 
confidence interval for the current study. In this case there would be 
no strong reason to presume that the current study differs from the 
gist of previous results.  
2) Previous studies typically used ASD cases that received a formal 
diagnosis. The current study did not only include formally diagnosed 
cases but also cases where mothers reported ASD. I do not see this 
as problematic. However, it would be desirable to present 
descriptive statistics on 2D:4D separately for sub-groups (formal 
diagnosis; mothers’ report) in Table S2.  
3) SE for 2D:4D in females with ASD is reported as 0.006 (Table 2) 
and 0.007 (Table S2). Which one is correct?  
4) The authors raise issues with previous studies citing selection 
bias (cf. p5/l6) and limited external validity 17/27). It is not clear to 
me what the authors have in mind.  
Finally, a minor detail: ‘sample population’ (11/5) does not make 
much sense to me; consider ‘study sample’.  
  

 

VERSION 1 – AUTHOR RESPONSE 

Comments from Reviewer 1:  

Abstract  

p. 2, line 34: Make the colon following traits a period.  
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This has been changed, thank you.  

 

Methods  

 

p. 6, Autism spectrum disorders – what was the total number of ASD cases identified based on 

maternal report? (Are the proportions of cases identified from linkage vs. maternal report similar for 

this study as for the overall study?)  

 

p.6, Whilst we have stated that “32 cases were identified by maternal report, and 24 by record linkage 

(p2, lines 54-56,)“ we have now added the following in addition:  

 

p. 11, line 9. Results section (added): ‘Amongst our study population, there was an excess of ASD 

cases identified from maternal report of diagnosis only, in comparison to cases identified by record 

linkage, despite the equivalent prevalence of ASDs between our study population and the remaining 

ALSPAC participants (see Table 1).’  

 

*Please note: We have shown the means of 2D:4D by diagnosis subgroup in a supplementary table, 

and stated that we have done so in an additional line in the results section: p.11, line 26 (added): 

…and for results stratified by record linkage versus maternal report of ASD diagnosis).”  

 

Supplementary Table S2 (added): Means of 2D:4D additionally presented by method of ASD 

diagnosis, plus explanatory footnote.  

 

Table 1. The last footnote “***” does not appear to refer to anything in the table.  

 

Thank you, we have deleted the footnote in question.  

 

Results  

 

Regarding the analyses adjusted for IQ: given the 2D:4D is intended as a measure of fetal 

testosterone exposure, would IQ more reasonably be conceptualized as a potential mediator rather 

than a potential confounder of a 2D:4D-ASD association? If the authors agree, they should adjust 

paragraph 1 on p 16 accordingly.  

 

p 16 line 2: Thank you for this, we have now changed this to read ‘additional covariate’ not ‘potential 

confounder’. We think it is important to undertake this supplementary analysis due to the differences 

observed in some areas of autism research when individuals with high and low functioning ASDs are 

compared. However, we appreciate that ‘confounder’ may not have been the most appropriate term to 

use in this context. Accordingly, we have also not listed it in the ‘Confounding Variables’ paragraph on 

p8.  

 

Discussion  

 

A recent paper by Hauth et al, Autism Research, 2014 also examined 2D:4D ratio and ASD and 

should be referenced.  

 

Thank you for drawing our attention to this. We have now cited this paper in both the Introduction and 

Discussion.  

 

P. 18, lines 12-16. It is not clear how the association (or lack thereof) of 2D:4D with trait measures 

would address the theory of interaction between prenatal testosterone and some other predisposing 

factor. This point should be clarified or the statement about support for this theory altered.  
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We agree with the reviewer that our point was not sufficiently clear. We have reassessed this line, 

and have decided that if we elaborated upon it with sufficient clarity, this point of our discussion might 

become too tangential/verbose, especially considering that our results do not directly support this 

theory. We have therefore removed this particular point.  

 

P. 19, lines 16-20. It is not clear what use a marker that is sexually dimorphic alone (i.e. as opposed 

to indicative of within-sex differences) would have with regard to sex-specific analyses (such as those 

conducted in this study).  

 

We have reassessed the paragraph in question. The main message we wished to convey was that 

even if 2D:4D were not predominantly determined by fetal testosterone, this would not necessarily 

invalidate it as a marker of sex-specific traits, given its clear sexual dimorphism, and its association 

with hormonally related traits within sexes, such as age at menarche. We have amended the 

penultimate two sentences, which now read:  

 

‘The authors therefore suggested that the relationship between fetal testosterone and 2D:4D may be 

more complex than first proposed, which is in agreement with previous work.[56] However, regardless 

as to whether 2D:4D ratio is mainly a marker of fetal testosterone, 2D:4D is clearly sexually dimorphic 

and related to hormonal traits within sexes[65], and thus may still be useful in the study of other sex-

related traits.'  

 

We hope the reviewer will agree that this is now clearer.  

 

 

Comments from Reviewer 2:  

1) When the authors contrast their own findings with those from recent reviews, they focus much on 

statistical significance or non-significance. Given the fairly small number of cases in the present study, 

which necessarily lead to wide confidence intervals and low statistical power, this approach strikes me 

as problematic. To facilitate comparisons, the authors should provide an additional analysis that uses 

the same metric (d) as previous reviews and provide a confidence interval for this metric. My hunch is 

that the central estimate from the previous review sits comfortably within the confidence interval for 

the current study. In this case there would be no strong reason to presume that the current study 

differs from the gist of previous results.  

 

We fully agree with the reviewer that statistical significance (for example at p<0.05) is an arbitrary 

concept, and we had in fact taken care not to use the term ‘significant’ or ‘non-significant’ in our 

original submission (Sterne and Davey Smith, BMJ 2001;322:226). Instead, we sought to look for 

general patterns in our results, and to examine the effect sizes, confidence intervals and the direction 

of associations.  

 

We had initially avoided providing estimates of Cohen’s d because we made the decision to analyse 

our data using logistic regression models (given the ordering of the exposure and outcome, and the 

ability this would give us to control for confounding variables by adding in covariates).  

 

Despite this, we do also appreciate the value of being able to compare results across studies, using a 

comparable metric, and have contributed this to the text, as per the reviewer’s advice. Since our 

continuous predictor variable was normally distributed, we have computed power using a t-test power 

calculation.  

 

Therefore, we have added a paragraph to the discussion:  

a) Comparable effect size: An estimate of effect size (Cohen’s d) with a 95% confidence interval, for a 
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comparison of mean 2D:4D between males with and without ASD (i.e. providing a comparable metric 

with the most studied association in the literature)  

b) Statistical power: We have calculated the power that we would have had to detect the central 

estimate reported in the recent review of the literature, given our sample size. The central estimate 

reported in a recent quantitative review sits at the extreme lower bound of the 95% confidence limits 

of this estimate.  

 

Discussion, paragraph 2, added: ‘The central estimate from the most recent quantitative review was a 

Cohen’s d of -0.43, representing a moderately lower digit ratio amongst individuals (mostly males 

were studied) with autism.[38] Using a t-test (comparing 2D:4D between males with and without ASD 

- the most common comparison in the literature), we calculated that we would have had 79% power to 

detect this central estimate. However, we chose logistic regression methods for our primary analysis 

rather than a t-test, since we were interested in adjusting for the effect of potential confounders. For 

consistency with previous literature, we repeated our analyses using a t-test, and found a Cohen’s d 

of -0.13 [95% CI -0.44, 0.17]. It should be noted that the d of -0.43, reported in the literature[38] is 

within the confidence interval of this estimate, albeit at the extreme lower bound.’  

 

2) Previous studies typically used ASD cases that received a formal diagnosis. The current study did 

not only include formally diagnosed cases but also cases where mothers reported ASD. I do not see 

this as problematic. However, it would be desirable to present descriptive statistics on 2D:4D 

separately for sub-groups (formal diagnosis; mothers’ report) in Table S2.  

 

This has been added into Table S2.  

 

3) SE for 2D:4D in females with ASD is reported as 0.006 (Table 2) and 0.007 (Table S2).  

Which one is correct?  

 

Thank you – in fact they are both correct, because table S2 is stratified by left and right hand 

separately; in females with ASD, 0.006 is the SE for the average of both hand measurements, and 

0.007 is the SE for each hand separately.  

 

4) The authors raise issues with previous studies citing selection bias (cf. p5/l6) and limited external 

validity 17/27). It is not clear to me what the authors have in mind.  

Finally, a minor detail: ‘sample population’ (11/5) does not make much sense to me; consider ‘study 

sample’.  

 

p5, line 6 (added): Minor elaborations have been added to the last paragraph of the introduction – 

with regards to selection bias, we believe that is it possible that studies that recruit within one clinical 

setting may be more likely to recruit cases that are somehow different to the ASD population as a 

whole – for example, in terms of severity of cases or comorbidity.  

 

p17, line 27 (addition): Following on from the above point about selection bias, if such bias were to 

have occurred, it is plausible that the external validity of the results could be compromised as the 

cases studied may be less generalizable compared to the population as a whole. We have therefore 

inserted a clause after ‘limited external validity…’ to clarify our statement (‘…if cases recruited in a 

clinical setting are qualitatively different to the larger population from which they are sampled’)  

 

p11, line 5: We have changed ‘sample population’ to ‘study sample’. 

VERSION 2 – REVIEW 

REVIEWER Johannes Hönekopp 
Northumbria University, UK 
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REVIEW RETURNED 23-Apr-2015 

 

GENERAL COMMENTS The points I raised have been addressed well. In my view, the paper 
is now fit for publication.  
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