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BMJ.2016.036372.R2 entitled "Prenatal nutritional supplementation and autism spectrum disorders in the 
Stockholm Youth Cohort: population-based cohort study" 

RESPONSE TO REVIEWERS AND EDITORIAL COMMITTEE 
 
Dear Dr. Fišter, 

Thank you for the time and effort spent in re-consideration of our paper.  We hope that our responses and 
the revised manuscript fully address the issues raised, but please do not hesitate to contact me if you 
require any further information.  

 

Warm regards, 

Elizabeth DeVilbiss, corresponding author 

[Contents: Response to reviewers] 

Reviewer: 2 
 
1. Describe how twins were handled in the sibling analyses 
 

Authors: Multiple births were not excluded from our datasets.  Maternal correlation was taken into 
account using GEE models, and twins would be handled as any other siblings and matched to one 
another in the sibling analyses.  A multivariate regression sensitivity analysis excluding multiple births 
produced estimates similar to that including both singleton and multiple births (Table R1). 

 
2. I think there is an error in Table 2: any ASD, Folic acid, adjusted full model OR 1.27 (95% CI 1.01-

1.60) are same values as the one from the unadjusted full model but are not bolded font, implying that 
the adjusted CIs at least should be different from the unadjusted CIs and probably include 1.00. 

 
Authors: These were checked and both estimates are the same to the hundredths decimal place.  
We bolded the font of the adjusted estimate. 
 

Reviewer: 3 
Abstract 
3. 1st line, 'nutrient' should rather be vitamin or multivitamins.... ? 

 
Authors: Since iron is a mineral, as are other components of multivitamins, we chose to use the word 
nutrient rather than vitamin since nutrient is a more general term. 

 
4. Design. "multivariate...."  the word 'logistic regression' is missing. Later in the manuscript its clear you 

are estimating the logistic regression using GEE which is fine of course. Still, you may want to 
mention logistic. 

 
Authors: This was added. 

 
Methods 
- 'in Sweden in Sweden' ! 
 

Authors: This was fixed. 
 
Methods 
5. The categorical covariates include levels for 'missing'. This is an approach that may introduce bias, in 

any direction and of magnitude higher that what it is supposed to avoid. It's therefore not a methods 
usually recommended for analysing missing data.  Also, there is no mentioning of missing values or 
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the use of this method or any reference supporting its use. You could add this in methods or 
discussion perhaps. I'm not very concerned of bias introduced by missing values, or the underlying 
process(es) generating these missing values but others may have a different opinion. I think if would 
be useful to comment on this. You could also refit a few of the main results excluding missing values 
entirely and compare parameter estimates as a check of robustness. 

 
Authors:  While we acknowledge that creation of missing categories is not ideal, this is preferred to 
exclusion due to the degree of missingness for smoking (13.4%) and BMI (20.7%) and consequently 
any different in estimates might not suggest that inclusion of a missing category introduces bias but 
rather could be due completely to the fact that the sample has changed appreciably.   
 
This information has been added to the Methods Supplement under the header Covariate 
parameterization, and a reference to this information included in the main text (p. 8). 
 
In addition, removing maternal education, BMI, and smoking status as covariates does not 
meaningfully influence multivariate results (Table R1). 

 
6. page 9, line 10, 'matched on mother'  you may prefer writing 'stratified by mother ' ? 
 

Authors:  We have edited as suggested.  
 
Results 
7. Page 12 paragraph 'Folic Acid and Iron'. All the results based on 'weak association' should be 

removed or the inferential method explained in the methods section. These results are usually 
referred to as not statistically significant and the underlying statistical hypothesis can not be rejected, 
and it's not clear why only these results are selected among all non-statistically significant results. 
 
Authors:  References to weak associations were removed from the text.  
 

8. Page 12 paragraph 'Sensitivity analysis'. Here I expected to find the stat sign ORs from Table 3. 
 

Authors: Relevant ORs were added. 
 

9. Page 12 last sentence. (a) Reference to table 3 should be table 4, (b) 'suggested moderate 
robustness' is not very clear. Is it possible to describe it differently. E.g. 'Did not provide any support 
for presence of any important unmeasured confounding' ? 

 
Authors:  Table reference was corrected; reference to moderate robustness was removed and 
findings were clarified. 

 
Discussion 
10. Line 18, 'there a': missing 'is' 
 

Authors: This was fixed. 
 

11. You may want to add a limitation in that length of follow-up was not fully adjusted for (as would have 
been the case using Cox regression). Child age is perhaps the most important predictor of an ASD 
diagnosis 

 
Authors:  We acknowledge that alternative methods could be performed to account for length of 
follow-up, such as Cox regression.  Since child age (i.e., length of follow-up) is an important predictor 
of ASD diagnosis, all analyses adjusted for child birth year.  Furthermore, years residing in Stockholm 
(affecting the likelihood of having a recorded diagnosis in Stockholm County registers) was also 
included in multivariate regression models.  

 
Method supplement I 
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12. In the description of the methods of processing the text data, the term 'fuzzy' may be hard to 
understand for non-coding readers. 

 
Authors: The word “approximate” was added to help clarify this term. 
 

13. Propensity score matching is well described. You should explain the abbreviation PS on the first line. 
 

Authors:  The abbreviation is now spelled out on the first line. 
 
Reviewer: 4 
 
14. The first major issue is the definition of the multivitamin group. This includes all individuals that have 

taken multivitamins on their own or in combination with any other supplement. This should 
overestimate the effect (association) of multivitamins on their own, particularly since the majority of 
the individuals in this group (over half) were taking multivitamins + iron supplements.  At least a 
sensitivity analysis including only those taking ONLY multivitamins is necessary. This undoubtedly will 
have low power but their point estimate can at least be interpreted as that of the effect of 
multivitamins on their own as opposed to a combination. Alternatively, and possibly more adequate 
approach that uses the full power of the data would be to estimate the effect of multivitamins by 
creating a full model including all individuals aiming to isolate the effect of multivitamins on their own.  
This approach would allow the evaluation of the specific effect of each supplement on their own. 
 
Authors:  A sensitivity analysis including those only taking multivitamins was performed and results 
are included in Table R2.  The odds ratio estimate for multivitamins only (0.60 [0.44 to 0.84]) is similar 
to that calculated for any multivitamins (0.69 [0.57 to 0.84]).  A full model sensitivity analysis was also 
performed (Table R3) and the odds ratio estimates between multivitamins and ASD with ID remain 
similar in the multivariate (0.71 [0.59 to 0.84]) and sibling analyses (0.80 [0.55, 1.17]). 
To avoid confusion with the use of the word full to describe our multivariate analyses of the whole 
sample, these analyses are now referred to as “Multivariate” in the tables. 
 

15. The second issue is related to their choice of keeping all three analytical approaches in their analysis 
– regression, propensity score matching and sibling comparison – explaining that their aim is to 
triangulate results as all three methods are subject to different kinds of biases.   There has been 
empirical data showing that results from regression (fully adjusted) and propensity scores (Shah, J. 
Cin Epi, 58 (2005) 550–559) give similar results. This is expected always except in special cases 
where the overlap in populations being compared is particularly bad which would raise questions 
regarding the actual comparison in the first place.  For this reason, I do not agree with the authors 
that having the regression results matching the PS results make these more reliable.  
 
Authors: One often-acknowledged issue with regression modeling is that estimates can vary greatly 
according to model specification, since models are needed to smooth out differences between 
observations.

1
  To this point, an important reason for considering propensity score matching is that it 

reduces model dependence by selecting individuals who are similar (and eliminating dissimilar 
individuals from the analysis).

2
  We agree that like any other analysis relying on observational data, 

propensity score analyses have limitations especially with unobserved confounding, and have 
attempted to convey this in the manuscript.  We continue this discussion below. 
 
We note that the Shah paper was from the fairly early days of propensity score usage, and the 
findings in that paper based on 43 studies may not be an up-to-date representation of the thousands 
of studies now in the literature, especially since methodology has improved in recent years.  In our 
prior experience, we have noted some degree of difference between estimates from regression 
models and propensity score estimates (e.g, Mayne et al.

3
), although obviously this is situation-

dependent. 
 

16. Related to this, the results from the Sibling comparison will NOT provide better estimates when: 
“the within estimate will be less biased than the crude estimate only when the set of all confounders is 
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more strongly shared by siblings than the exposure.” 
Based on their reference – Frisell, Epidemiology (2012) Sep;23(5):713-20 
But in this example, all the confounders associated with the condition are more strongly shared by the 
siblings. Perhaps the only potential reason why this might be biased would be if the exclusion of 
singletons could create an imbalance. This could be checked by looking at the prevalence of the 
condition in singletons vs others. Based on this, my interpretation is still that the sibling comparison is 
the only adequate one.  That it might have limited statistical power (could potentially be addressed by 
a full model including all supplements) but that its point estimate is likely to be unbiased. 

 
Authors: We respectfully disagree with the reviewer with regard to the contention that all of the 
confounders associated with the condition are more strongly shared by the siblings, and therefore sibling 
analyses are the least biased analysis. At present, we do not know all of the risk factors for ASD so there 
remains the potential for unshared confounders (which remain unmeasured) that could bias results. 
Nutritional status may change between pregnancies, especially in the case of nutrient depletion in short 
inter-pregnancy intervals (which have been linked with ASD).

4
 Other conditions that have been linked with 

ASD, may influence supplementation, and can vary between pregnancies, such as chemical exposures or 
infections/autoimmune status.

5
  Frisell et al. demonstrate that non-shared confounders can lead to sibling-

matched estimates that are more biased than ordinary estimates. In addition, consideration of which 
analysis is the least biased is perhaps missing the larger point that all analyses are subject to different 
limitations and we are unsure of what limitations are more important. Our interpretations are based on 
patterns of all results and consistency across analyses, but we do this cautiously given the observational 
nature of the study. Still, point estimates from the sibling, multivariate, and propensity score analyses are 
very similar, albeit with varying degrees of precision, even in the face of the different limitations.  
However, given the reviewer’s concerns, we have removed reference to “triangulation,” and have 
modified the language used to reflect our cautious interpretation.   

 
17. Related to this, the interpretation of the findings throughout is based around the point estimates and 

NOT the confidence intervals. Suggesting associations (negative or positive) where the 95% clearly 
crosses 1. These results/interpretations (including the Abstract) need to be revisited/adjusted. 
 
Authors:  While we agree that precision of estimates must be taken into account, the point estimate 
is, in fact, the best single effect estimate available and stressing whether or not a 95% CI crosses one 
reduces results interpretation to a simple statistical test of hypothesis – an approach that was 
abandoned in epidemiology decades ago.

6
   However, we do not want to over emphasize imprecise 

results so we have added language indicating that that the sibling analysis finding is not statistically 
significant and have removed the text where we suggested weak associations between Iron + folic 
acid and ASD with ID. 
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Table R1. Odds ratios and 95% confidence intervals for multivariate sample: exploratory 
analyses 

Sample Multivariate 
Multivariate – no 
multiple births 

Multivariate 

Adjustment Adjusted
a
 Adjusted

a
 Adjusted

b
 

Model GEE
b
 GEE

b
 GEE

b
 

ASD with ID    

Folic acid 1.20 (0.71 to 2.01) 1.25 (0.75 to 2.09) 1.21 (0.72 to 2.02) 

Iron 0.95 (0.83 to 1.11) 0.95 (0.82 to 1.10) 0.96 (0.83 to 1.10) 

Folic acid and Iron 1.03 (0.84 to 1.26) 1.03 (0.84 to 1.26) 1.04 (0.85 to 1.27) 

Multivitamin 0.69 (0.57 to 0.84) 0.69 (0.57 to 0.85) 0.69 (0.57 to 0.83) 

ASD without ID    

Folic acid 1.29 (0.99 to 1.67)  1.33 (1.02 to 1.72) 1.27 (0.98 to 1.64) 

Iron 0.96 (0.89 to 1.04) 0.96 (0.88 t o1.03) 0.94 (0.88 to 1.01) 

Folic acid and Iron 0.89 (0.79 to 1.00) 0.88 (0.78 to 1.00) 0.87 (0.77 to 0.97) 

Multivitamin 0.94 (0.85 to 1.03) 0.94 (0.85 to 1.03) 0.90 (0.82 to 0.98) 

Any ASD    

Folic acid 1.27 (1.01 to 1.60) 1.31 (1.04 to 1.65) 1.26 (1.00 to 1.58) 

Iron 0.96 (0.90 to 1.03) 0.96 (0.89 to 1.03) 0.95 (0.89 to 1.01) 

Folic acid and Iron 0.92 (0.83 to 1.02) 0.92 (0.83 to 1.02) 0.91 (0.82 to 1.00) 

Multivitamin 0.89 (0.82 to 0.97) 0.89 (0.82 to 0.97) 0.86 (0.79 to 0.93) 
 

a 
Adjusted for child characteristics (sex, birth year, and years resided in Stockholm County), 
socioeconomic indicators (education, family income, and maternal birth country), maternal health 
indicators (age, BMI, parity, smoking status), medication use during pregnancy (anti-depressants or 
anti-epileptics), and specific neuropsychiatric diagnoses before birth (anxiety disorders, autism, 
bipolar disorder, depression, epilepsy, intellectual disability, non-affective psychotic disorder, and 
stress disorder)

 

b 
Adjusted for covariates in 

a
 except maternal education, BMI, and smoking status 

b
 Generalized estimating equation logistic regression, grouped by birth mother
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Table R2. Odds ratios and 95% confidence intervals for complete multivariate sample: any 
multivitamins compared to use of multivitamins alone 

Sample Multivariate 

Adjustment Adjusted
a
 

Model GEE
b
 

ASD with ID  

Multivitamin 0.69 (0.57 to 0.84) 

Multivitamin only 0.60 (0.44 to 0.84) 
 

a 
Adjusted for child characteristics (sex, birth 
year, and years resided in Stockholm County), 
socioeconomic indicators (education, family 
income, and maternal birth country), maternal 
health indicators (age, BMI, parity, smoking 
status), medication use during pregnancy (anti-
depressants or anti-epileptics), and specific 
neuropsychiatric diagnoses before birth (anxiety 
disorders, autism, bipolar disorder, depression, 
epilepsy, intellectual disability, non-affective 
psychotic disorder, and stress disorder)

 

b
 Generalized estimating equation logistic 

regression, grouped by birth mother
 

  
 
 

Table R3. ASD with ID full analyses 

Sample Sibling – full Multivariate - full 

Adjustment Adjusted
a
 Adjusted

b
 

Model CLR
c
 GEE

d
 

ASD with ID 
  

Folic acid 0.91 (0.63 to 1.31) 1.08 (0.91 to 1.28) 

Iron 1.01 (0.77 to 1.32) 0.99 (0.87 to 1.13) 

Multivitamin 0.80 (0.55 to 1.17) 0.71 (0.59 to 0.84) 
 

a 
Adjusted for child sex, parity, and birth year 

a 
Adjusted for child characteristics (sex, birth year, and years resided in 
Stockholm County), socioeconomic indicators (education, family income, 
and maternal birth country), maternal health indicators (age, BMI, parity, 
smoking status), medication use during pregnancy (anti-depressants or 
anti-epileptics), and specific neuropsychiatric diagnoses before birth 
(anxiety disorders, autism, bipolar disorder, depression, epilepsy, 
intellectual disability, non-affective psychotic disorder, and stress disorder)

 

c 
Conditional logistic regression, matched on birth mother

 

d
 Generalized estimating equation logistic regression, grouped by birth 

mother
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