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Dear Dr. Loder 
 
Many thanks for your consideration of our manuscript entitled "Shorter stature and higher 
BMI lower socioeconomic status: a Mendelian randomisation study in the UK Biobank" We 
have addressed the Reviewers comments below and made the following changes to our 
manuscript.  
 
Best wishes, 
 
Tim Frayling 
 
Patient editor 
 
Our patient editor also would like you to word the patient participation statement in the 
following way, which I hope is acceptable to you: 
 
"This study was conducted using the UK Biobank resource. Details of patient and public 
involvement in the UK Biobank are available online (http://www.ukbiobank.ac.uk/about-
biobank-uk/ and https://www.ukbiobank.ac.uk/wp-content/uploads/2011/07/Summary-EGF-
consultation.pdf?phpMyAdmin=trmKQlYdjjnQIgJ%2CfAzikMhEnx6).  No patients were 
specifically involved in setting the research question or the outcome measures, nor were 
they involved in developing plans for recruitment, design or implementation of this study. No 
patients were asked to advise on interpretation or writing up of results. There are no specific 
plans to disseminate the results of the research to study participants, but the UK Biobank 
disemminates key findings from projects on its website." 
 
We have amended the patient participant statement to read as suggested above.  
 
 
Reviewer: 1 
 
Comments: 
I am generally happy with the revisions made to the manuscript as the methods are now 
much clearer and the discussion section of the report now gives more explanation of the 
limitations of these Mendelian randomisation analyses.  Some minor comments are: 
 
1. For the observational association analyses reported on page 11 the analyses are 
only adjusted for age and sex. Should they not also have been adjusted for assessment 
centre location? 
 
We reran the observational analyses presented in tables 2 and 3 to include 
assessment centre location, this did not alter the observational values reported to 2 
decimal places or the p values. We have updated the table legends to include the 
detail that we corrected for assessment centre location.  
 
2. On page 12 the authors report that the 69 genetics variants included for BMI only 
explained 1.5% of the variance in BMI in the UKB participants despite having a very large F-
statistic. Does this not cast some doubt on the reliability of the genetically determined BMI 
associations with SES? This should be mentioned as part of the discussion. 
 
We thank the reviewer for raising this point as it is one that often comes up in 
Mendelian randomisation studies. For a complex trait such as BMI, to have causal risk 



factors explaining 1.5% of the variance is actually quite substantial. As a comparison 
BMI only explains about 4% of the variance in blood glucose levels. We also note that 
the 69 variants used together represent a more powerful test than previous studies 
and we now mention this in the discussion limitations section as follows: 
“We note that the genetic variants associated with BMI together only explain 1.5% of 
the variation in BMI, but collectively the variants provide a robust test, as reflected by 
the strong F statistic of the genetic risk score. The F statistic and power of a 
Mendelian randomisation study is a function of variance explained and sample size. 
The very large sample size of the UK Biobank and the 2-sample design employed 
makes it possible to do meaningful Mendelian randomisation with complex traits such 
as BMI. The 69 genetic variants associated with BMI provided a stronger “instrument” 
than those used in previous Mendelian randomisation studies that inferred a causal 
effect of higher BMI leading to lower  vitamin D levels[36], and higher risk of heart 
failure and markers of poor metabolic health[37].” 
 

Refs: 

Fall et al. PLoS Med. 2013;10(6): The role of adiposity in cardiometabolic traits: a 

Mendelian randomization analysis 

Vimaleswaran et al. PLoS Med. 2013;10(2): Causal relationship between obesity 

and vitamin D status: bi-directional Mendelian randomization analysis of multiple 

cohorts 

 
 
3. The sensitivity analyses using the BOLT-LMM method should be part of the main 
methods section rather than the supplementary methods section.  
 
We agree and have moved the BOLT-LMM sensitivity analysis into the main methods 
section of the paper.  
 
4. In Supplementary tables 4A and 4B the observational associations with job class and 
annual household income with height were stronger than the genetic associations. The 
converse was seen for BMI.  Do the authors have an explanation for these findings?  
 
We think the 95% confidence intervals are too wide to discuss too much the relative 
effects. Our main message is that there is an effect that leads from higher BMI and 
shorter height to lower measures of SES. That said, the height genetic effects in st4 
are smaller than the observational estimates and the 95% confidence intervals do not 
overlap. These differences are consistent with causal associations in both directions 
– shorter height to lower SES, and lower SES to shorter height. This would make 
sense with a combination of poorer childhood nutrition (more than half of individuals 
were born before 1960). Because there were fewer BMI genetic variants there are 
wider confidence intervals for the BMI compared to height genetic effects, and the 
95% confidence intervals for the BMI genetic effects include the observational point 
estimates. 
 


