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Reviewer 1 Barbara Mintzes BA PhD 
Institution University of British Columbia, School of Population and Public Health, Vancouver, BC 
General Specific comments: 
comments 1) abstract - the inclusion of 'overall average MEQ' as well as MEQ among opioid users creates confusion. See section below on 
(author MEQ reporting. 
response in Yes, we agree. The overall average MEQ results have been removed from the abstract. 
bold) 

2) Methods/ results on cohort:  the  cohort is described as  consisting of all pregnant women in Manitoba with a  resulting livebirth, 
stillbirth or  intrauterine death registered with Manitoba Health  during pregnancy  in the year prior  to pregnancy  and after  the  
delivery. Molar  and ectopic pregnancies were excluded. Were early  spontaneous abortions and therapeutic abortions included? 
All abortions were excluded. A statement has been added in the methods to clarify. 

*In the results reporting on the cohort, the total # of pregnancies should have been  reported, numbers of exclusions due to the  
requirements  for  residency one year prior pregnancy and one year post birth; numbers of exclusions for molar and ectopic  
pregnancies. This could either  be presented in the text  or as a flow chart. 
The cohort reporting has been expanded to reflect your suggestions. Please see the first paragraph of  the Results  
section.  

*The description  of weighting of  pregnancies by  trimester would have presumably ended up with some pregnancies with less  
than total weights in cases of spontaneous abortion, intrauterine death or premature birth, as these  women would have  spent  
less time pregnant than 100%. However, the results reporting states that there were 174,848 completed pregnancies eligible for 
analysis, resulting in 175,174 pregnancies following weighting. The weighting appears to have led to more not fewer 
pregnancies - it is unclear why this is the case.  
Because we used equal number of days (91) for a denominator in each trimester, we ended up using 273 days as  
the denominator to calculated the weighted pregnancies. The mean number of days pregnant for our cohort was 
273.509, so we do actually end up with a total weighted count of pregnancies higher than the actual crude 
number. The weighted pregnancy description has been expanded in the Methods section.  

*In the  results reporting, it appears that only  completed pregnancies were included, whereas the methods section suggests that  
all pregnancies were included, with trimester by trimester assessment. Given that the  authors had access to  full data on  live 
births as well as stillbirths, results should be reported for the entire pregnancy cohort.  
As indicated in the first paragraph of the Results  section, completed pregnancies included livebirth, stillbirth and  
intrauterine death. 

*If there is a difference in the proportion of women using opioid use among those with stillbirths and/or premature births, this 
is important to  know.  
As the objective of the study was to evaluate use and volume of consumption and not the effect of  opioid use on  
pregnancy outcomes, we did not differentiate these groups for analysis.  

*Exposure measure:  a date of conception was determined based on subtracting gestational age  at delivery from date of birth. 
However, opioid use was not calculated from this date, but from the first prescription filled after the first pregnancy-related  
visit.  The latter presumably varies  considerably from woman to woman, and might  be on average earlier for first pregnancies, 
for women in urban vs. rural areas, etc. There may  have also been differences in the distribution of date of first pregnancy-
related visit over  this time period. This  could lead to considerable bias in exposure assessment  among subgroups of the women 
in this  cohort and over  time. If some women did not have pregnancy-related visits until the 2nd trimester, this would also bias  
the relative measures of opioid use in the first and second trimesters. It  is  also unclear how the authors addressed opioid use in 
pregnancy but before the  first  visit. They  report on the proportion of women with prescriptions in the three months pre
pregnancy  and then in pregnancy, with the latter  defined as being after  the  first pregnancy related visit. It  is unclear what  
happened in the  period in between. 
We see how this would generate some confusion. The three months pre-pregnancy was calculated from the date of  
conception and this is now our primary analysis as suggested and described below.  

*This is  a non-standard approach to estimating exposure, as  compared with most  studies of drug use in pregnancy.  The authors  
may have reasons to believe  that  this method is preferable, diagnostic  codes are more reliable in this dataset than  in other  
settings, and that this provides more  accurate  estimates than methods based on a  calculated date of  conception, with  
'conservative  estimate' sensitivity  analyses excluding women with  only one Rx in the  first trimester. If  so this  should be explicitly 
stated and argued. 
We understand the reviewer's concerns and have revised our primary analysis to use the date of conception. This  
more standard approach will allow our results to be more directly compared with other studies. Because one of 
our aims was to identify women who knew they were pregnant and were, therefore, making a conscious decision 
to use opioids (i.e. if women are exposed to opioids and don’t know they are pregnant, they have no ability to do 
something differently), we have retained opioid use after a pregnancy related visit as a secondary outcome.  

*My  recommendation regardless  would be to present estimates of  opioid use with a date of conception-based approach  
(including a conservative estimate), and if desired, to also  a first pregnancy-related visit approach, for comparative purposes. 
We have now presented estimates in this manner as our primary analysis as recommended. Please see the 
corresponding revisions in the Abstract, Results section, Figures 1 and 2, and Tables  1, 2 and 3. Minor changes to  
the Interpretation have also been made to reflect these changes. A comparative analysis using the first pregnancy-
related visit approach is also presented and is reflected in the Methods, the text of the Results, as well as in Table  
2.  

*If  the latter is presented, Table 1  should include a  breakdown by column of median  and interquartile range  for the date of  first 
pregnancy-related visit.  
This has been added for  the total cohort, users, and non-users (please see revised Table 1).  

*MEQ for methadone: as methadone is the second most frequently  used product after  codeine in 2013 and the product with the  



 

 

 

 

 

 

 

 

   
 

 

 

 
  

    

 

 

highest rate of growth in use over  the study period, excluding it from the MEQ  analysis could create an inaccurate estimate of  
changes over time. Is there a way to estimate MEQ for compounded products based on # days of use and average MEQ of 
methadone / day. This  could be presented as a secondary exploratory analysis. This is relevant for the  results reporting line 163  
on page 8, which likely overestimates the proportion of the MEQ  from codeine in  2013 as compared with 2001.  
For the majority of the study period, methadone was dispensed as a non-standard compounded product. As such  
we have  no reliable way to determine the methadone dose or its resulting MEQ. Furthermore, methadone is used  
in opiate replacement as a deliberate harm reduction strategy. Therefore, in response to the reviewer's comments,  
we have elected to remove methadone completely from the analysis. The lack of inclusion of methadone and the 
rationale has been added to the methods section.  

*-page  8, MEQ: it does not make  sense  to provide  an average MEQ per pregnancy  including both pregnancies with  exposure to  
opioids and pregnancies without  opioid exposure.  This  confuses  frequency of use with intensity of use.  Frequency of use is  
already reported separately. MEQ should only be reported for  women who were dispensed opioids: MEQ per pregnancy,  and 
MEQ in the  3 months pre-conception. All non-users  should be excluded from an MEQ analysis -- including them just  creates  
noise. This would also improve the clarity and readability of the section on MEQ. The abstract, similarly, should only include the 
per-pregnancy  and pre-pregnancy use. 
We agree with  this comment and have removed the paragraph on MEQ in the overall cohort which included those  
without opioid exposure as well as the corresponding data in the results section in the abstract. Figure 2 has  
likewise been deleted.  

*Interpretation: if the pharmacy dispensing rates cited in the US studies are from conception-based estimates, it  would be  useful 
to compare Manitoba data based on similar estimates. 
As suggested our primary analysis has been revised to be for a conception-based cohort. Although the rate of use 
is higher with the new analysis, it remains significantly below findings in the US studies, even when the highest  
users in the SES breakdown are considered. The Interpretation has been revised to reflect the use of the new date 
of conception analysis approach when comparing to US studies. 

* Also on page  10 you mention that  the Manitoba  data  span both women at lower SES and higher  SES  - populations that are  
comparable to those in Medicaid studies and in private insurance studies. A breakdown of the rate of opioid exposure by income 
quintiles would be possible in your dataset. How do these compare?  (I suspect that the Manitoba rates remain lower than most 
in the US, regardless, but this would be useful to know).  
Please see newly added Table 2 for SES breakdown and brief discussion in the Interpretation.  

Figures and Tables: 

* Figure 1 could also include a breakdown by trimester and in the 3-months pre-conception- different  colour lines. 
Please see revised Figure 1 with breakdown added (and methadone excluded).  

* Figure 2 should be deleted. 
Figure 2 deleted as suggested. Figure 3 is now Figure 2.  

* Figure 3 similarly,  could also include the MEQ per trimester and in the 3-months pre-pregnancy. 
Please see revised Figure 2 (previously Figure 3) with breakdown added.  
 
Table 1  should include much more information on the characteristics of the  study  cohort, including, per column, parity, # pre
term births, multiple pregnancies,  spontaneous abortions, stillbirths, intra-uterine deaths, C-section rates, date of first  
pregnancy-related visit,  co-morbidities, # of other prescriptions, etc.  The decision on what to include can be based on the  
authors'  assessment of the key study population characteristics  that a  reader would need to know to  get a picture of how these  
groups differ. Currently  it is  a very abbreviated baseline  characteristics  table.  
*We’ve significantly added to  Table 1, including past deliveries, past pregnancies, age quintiles, date of first  
pregnancy-related visit, and a separation of livebirth from stillbirth/intrauterine death. Spontaneous abortions 
were part of the excluded group and accounted for <3% of all abortions.  
[*Editor note: We consider that examining offspring outcomes or fetal effects would be a separate study; 
however, you might comment on fetal effects in the discussion section*]  
A brief summary on fetal effects has been added to the end of the first paragraph of the Interpretation as 
suggested.  

*Table  2: please list  types of other  opioids under the table  (for  "all others"  category). Also it would be  helpful to have numbers 
of pregnancies  as well as proportions, especially as  many are <1% but may differ. 
Please see revised Table 2 (now Table 3) which lists all opioids in alphabetical order that  were analyzed and had  
counts. We’ve included numbers as available. Due to privacy reasons, any count greater than 1, but less than 5  
requires the data count to be suppressed. Therefore, many cells will indicate this with an “S” which is also 
footnoted under the table. 

Reviewer 2 Coleen Maxwell BSc MA PhD 
Institution University of Waterloo, School of Pharmacy, Kitchener, Ont. 
General Major Issues: 
comments 1. The authors should provide some discussion (and relevant references, where available), of the validity of ICD codes used for 
(author the identification of pregnancies as well as for the validity of dates (e.g., date of conception) used in their analyses. This should 
response in be included in their Methods and Discussion (re: strengths & limitations section). 
bold) References and clarification have been provided for the validity of ICD codes and date of conception methods in 

the Methods section.  

2. It is unclear to  this reviewer what the possible impact (on study findings) may be regarding the  exclusion of methadone from  
the MEQ analyses, some further discussion of this issue should be provided in the Discussion section (re: strengths & limitations  
section). 
Please see response to Reviewer 1 comments above regarding “MEQ for methadone”. Since full information on 
methadone is not available for compounded products, methadone was removed from all analysis.  

3.  The methods are  rather difficult to follow, it would be helpful for the authors to clarify  a few areas, including their  weighting 
methodology (e.g., perhaps with  a figure?). The weighted pregnancy description has been  expanded in the Methods section. 



 

 

 

 

 

 

Also, it  is not  entirely clear how the authors generated Figure 2 as opposed to Figure  3 - some further details on these  analyses 
should be added to the Methods section. 
Figure 2  deleted (see Reviewer 1 suggestion) 

4. It appears that the  authors have an opportunity to explore some other potentially  interesting analyses with their available  
data, e.g., how did the trends in use vary by  SES measures, age group and/or by presence of  comorbidity? Might there be  
different implications/applications of  their findings  based on these  additional analyses? 
SES information added to Table 1 and in the added Table 2 and to Interpretation as requested. 

5. It would be helpful for the authors to expand their Conclusion section to comment on specific areas in need of further  clinical  
and research  attention given their  findings presented. 
Overall the suggested revisions to the paper have added substantially to the length of the paper. With this in 
mind, the additions to the discussion/conclusions were limited to changes made to indicate the need for more 
research on outcomes, the discussion of income quintiles discussion, and the conclusions  related to the increasing 
volume of opioid use and the need for continued evaluation of safety in this group.  

Minor Issues: 
6. Given some of  the references listed by  the authors (including papers based on health administrative databases from Ontario),  
it appears as though the statement in the Introduction (pg. 4, lines 70-71,  “To date, there are no large database studies that  
examine…”) may be slightly misleading as there have been studies in this area (although perhaps not purely  focused on  
prevalence) in Canada. The authors should exercise  some caution here in making such  a statement and revise their wording to  
clearly indicate what has been  examined to date in Canada. 
The revised introduction has made reference to the 2 large database neonatal outcomes studies from Ontario and  
two small cohort studies of incidence of narcotic abuse in pregnancy in northwestern Ontario.  

7. It would be preferable for the  authors to  clearly state their objectives  in the Introduction (rather  than Methods) and to  
provide a brief comment regarding the expected implications (including contribution to the current knowledge base) of their  
work at the end of the Introduction section. 
The objectives have been expanded and moved from the Methods section into the last paragraph of the 
Introduction.  

8. On page  10  (line 194), the word ‘great’ should read ‘greater’. 
Revised as requested.  




