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VERSION 1 - REVIEW 

REVIEWER Ying-Hen Hsieh  
Professor  
China Medical University  
Taichung, Taiwan 

REVIEW RETURNED 21-Jun-2012 

 

 

THE STUDY The description of methods can and should be improved. 

GENERAL COMMENTS Report on “Transmissibility of the 2009 H1N1 pandemic in 

remote and isolated Canadian communities” by Mostaço-Guidolin 

et al. 

 

The authors estimate the transmissibility of pH1N1 strain, via the 

basic reproduction number R0, in some remote and isolated 

Canadian communities using a discrete time SIR model and 

government lab-confirmed pH1N1 case data. My comments are 

given below. 

 

1. The authors used a fixed exposed period of 1 day, which is 
less than the estimated incubation period obtained in [11, 13]. 
Please explain the basis for this choice of 1 day.  

2. They also used fixed mean infectiousness duration of 3.38 
days from [11]. There are a range of estimates for incubation 
period and infectiousness period in the literature for 2009 
pH1N1. Since R0 was estimated by fitting I(t) to the infection 
curve using these fixed parameters, how do these choices of 
fixed parameters affect the resulting R0 in this paper? A full 
discussion should be given. 

3. In the estimation of R0, the significance of turning point or 
inflection point should be better explained. Please explain its 
relevance to finding the optimal time period to fit the model in 
estimating R0? Why was it obtained by solving a given 
equation, where does the equation come from? 

4. Could the communities with considerably higher R0 found in 
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this paper, in addition to having more household members as 
mentioned in the Discussions, also attributable to the social 
makeup of aboriginal populations that are less affluent with 
smaller household living spaces, and hence higher contact 
rates? There are studies that have found the size of household 
space to be correlated to risk of infection. 

Minor points: 

1. P. 5, by “initial” numbers (of susceptibles, infectious cases, 
etc.), I take it to mean May 3, the first date of lab-confirmed 
case data, or time t=0? Please clarify. 

2. Reference [21] was published in 2002, not 2001. 
 

 

 

REVIEWER PY Boelle  
INSERM U707  
 
Paris, France 

REVIEW RETURNED 24-Jun-2012 

 

GENERAL COMMENTS This study reports interesting data on H1N1pdm epidemics in rural 
Canada.  
However, I believe that there are some points that must be looked at 
in the  
the current analysis.  
 
-Is it really R0 that the authors measure? Given the authors report 
on the likely possible immunity in part of the population, that was 
also documented elsewhere for H1N1pdm, I believe the estimated 
parameter should not be written R0. The interpretation of the "initial 
R" as the basic reproduction number can be discussed later.  
 
- Several approaches have been proposed to estimate R from 
incidence data. The authors introduce a method based on a 
simplifiaction of the SEIR model. They compute prevalence  
by making hypotheses on the distribution on the infectious time 
distribution.  
As the results reported are very different from all reports of 
H1N1pdm (see Boelle IORV),  
it would be necessary to investigate whether the numerical results 
are different when using for example the approach described in 
Wallinga & Lipsitch: estimate r the exponential growth rate first by 
Poisson regression on incident cases, then compute the inverse of 
the Laplace transform of the generation time distribution.  
 
- P6L6 : "generation times can be estimated as the sum of the 
exposed period and half of the duration of infectiousness". This is an 
especially important issue here, as the choice of the GT has a very 
large influence on the estimate of R. One expect that a shorter GT 
leads to a smaller R.  
The authors must be familiar with Svensson (Math Biosci): When 
estimating the reproduction number, the generation time distribution 
that matters is the "backwards" definition (Ts), rather than the 
forward generation time (Tp). In this case  
E(GT) = Latency + E(Infectious)/2 + Var(Infectious)/2 *E(Infectious)  
With the SEIR model, Var(Infectious) = E(Infectious).  
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Here, using the backwards distribution leads to an estimate of the 
average GT of 4.4 days.  
This GT is on the "large" side of the reported GTs during the 
pandemic which were on average 3 days(see Boelle, IORV).  
This is definitely going to have a *large* impact on the reported 
values of R0, and make them much too large.  
Therefore, the authors must also investigate more realistic ranges 
for the generation time distribution so that their R results may be 
readily compared to others.  
 
- A striking feature in the fits of Figure 1 are that oserved data seem 
to be always in the lower end of the simulated epidemics. This 
suggests lack of fit of the model to the data, and likely 
overestimation of the reproduction number.  
 
- the actual data used for estimation should be indicated on the 
plots. Determining the turning point may be a good idea for selecting 
the period exhibiting exponentila growth. A sensitivity analysis on the 
actual value of tm would be necessary.  
 
- I am not convinced that the sampling procedure for estimating 
variability does a good job. For example, it seems that epidemic 
curves are "re-sampled" independently on each day. However, real 
epidemic data will show positive correlations between days. The 
described procedure is likely to increase variance in the estimates. 
This will be also especially critical in the first days of the epidemics 
when only few cases are reported.  
The authors may obtain estimates on variance from the Poisson 
regression. It would be worthwhile showing how these estimates 
compare with reported simulations.  
 
- P8L49 : THe sentence "R0 is effectively an exponent..." is not clear 
to me, and why this would determine any of the characteristcs 
reported afterwards.  
 
- P11L24. In most papers published on the H1N1pdm, it has been 
put forward that the initial cases were underreported (see Fraser - 
Science, McBryde - EuroSurveillance, Pourbohlol - IORV, White - 
IORV). THis impacts the R estimate in the upwards direction.  
As the disease was somewhat mild, it may underappreciated that 
initial cases were not seen.  
 
  

 

VERSION 1 – AUTHOR RESPONSE 

Response to Reviewer 1:  

 

 

1. The authors used a fixed exposed period of 1 day, which is less than the estimated incubation 

period obtained in [11, 13]. Please explain the basis for this choice of 1 day.  

 

The exposed period in our model is defined as the period during which no transmission can take 

place. This is part of the incubation period, which includes a duration of infectiousness without 

showing any clinical symptoms. We assumed that the exposed period is fixed at 1 day, which is 

shorter than the incubation period estimated at 1.5 days for human influenza A viruses [13]. We 

therefore assumed that the case was infectious one day before the date of identification.  
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2. They also used fixed mean infectiousness duration of 3.38 days from [11]. There are a range of 

estimates for incubation period and infectiousness period in the literature for 2009 pH1N1. Since R0 

was estimated by fitting I(t) to the infection curve using these fixed parameters, how do these choices 

of fixed parameters affect the resulting R0 in this paper? A full discussion should be given.  

 

We did not fix the infectious period. Indeed the infectious period was sampled for each case from a 

log-normal distribution [11], with the mean of 3.38 days. We have further clarified this point in the 

paper, with details provided in the section on sampling. For each case, we assumed that the case 

was infectious for one day prior to the identification date, with the rest of infectious period (as 

sampled) following the identification date.  

 

3. In the estimation of R0, the significance of turning point or inflection point should be better 

explained. Please explain its relevance to finding the optimal time period to fit the model in estimating 

R0? Why was it obtained by solving a given equation, where does the equation come from?  

 

We have explained the equation for the turning point (or the inflection point) of the solution of the 

Richards model in the revised manuscript. The turning point for each infection curve was numerically 

estimated by fitting the solution of the Richards model to the cumulative number of cases. The 

equation for the turning point can be obtained by solving the inflection point of the solution of the 

Richards model as given in the text.  

 

4. Could the communities with considerably higher R0 found in this paper, in addition to having more 

household members as mentioned in the Discussions, also attributable to the social makeup of 

aboriginal populations that are less affluent with smaller household living spaces, and hence higher 

contact rates? There are studies that have found the size of household space to be correlated to risk 

of infection.  

 

Several factors could have been responsible for increased transmissibility in these vulnerable 

communities. For example household composition, as we have discussed, could be a possible 

reason. Similarly the space may have influenced the number of interactions with repeated exposure to 

infection within households. It is however, difficult to single out a primary reason, as a combination of 

factors have played a role in higher transmissibility; this warrants further investigation. Discussion 

section includes these points.  

 

Minor points:  

 

1. P. 5, by “initial” numbers (of susceptibles, infectious cases, etc.), I take it to mean May 3, the first 

date of lab-confirmed case data, or time t=0? Please clarify.  

 

We have clarified the initial numbers for simulations. For fitting purposes, we assume an initial 

number of infection as sampled from respective distribution on the first day of reported data.  

 

2. Reference [21] was published in 2002, not 2001.  

 

We thank the reviewer for pointing out this error; this has been corrected.  

 

 

 

Response to Reviewer 2:  

 

>>Is it really R0 that the authors measure? Given the authors report on the likely possible immunity in 
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part of the population, that was also documented elsewhere for H1N1pdm, I believe the estimated 

parameter should not be written R0. The interpretation of the "initial R" as the basic reproduction 

number can be discussed later.  

 

We agree with the reviewer that the possible pre-existing immune responses may have reduced the 

reproduction number, and therefore our estimates may be lower than the true basic reproduction 

number. We have included this point in the Discussion section.  

 

>>Several approaches have been proposed to estimate R from incidence data. The authors introduce 

a method based on a simplifiaction of the SEIR model. They compute prevalence by making 

hypotheses on the distribution on the infectious time distribution. As the results reported are very 

different from all reports of H1N1pdm (see Boelle IORV), it would be necessary to investigate whether 

the numerical results are different when using for example the approach described in Wallinga & 

Lipsitch: estimate r the exponential growth rate first by Poisson regression on incident cases, then 

compute the inverse of the Laplace transform of the generation time distribution.  

 

This study aimed to use a methodology that has been established for estimating the reproduction 

number in our previous work [Ref. 12]. Our objective was not to compare the outcome of various 

methodologies for estimating the reproduction number, but we understand that this is an important 

point that could be addressed in future work. However, we have revised the manuscript to address 

the relevant points for the generation times, and describe the methodology with a slight change in the 

sampling approach that addresses the following comments.  

 

>>P6L6 : "generation times can be estimated as the sum of the exposed period and half of the 

duration of infectiousness". This is an especially important issue here, as the choice of the GT has a 

very large influence on the estimate of R. One expect that a shorter GT leads to a smaller R. The 

authors must be familiar with Svensson (Math Biosci): When estimating the reproduction number, the 

generation time distribution that matters is the "backwards" definition (Ts), rather than the forward 

generation time (Tp). In this case E(GT) = Latency + E(Infectious)/2 + Var(Infectious)/2 *E(Infectious) 

With the SEIR model, Var(Infectious) = E(Infectious).  

Here, using the backwards distribution leads to an estimate of the average GT of 4.4 days. This GT is 

on the "large" side of the reported GTs during the pandemic which were on average 3 days(see 

Boelle, IORV). This is definitely going to have a *large* impact on the reported values of R0, and 

make them much too large. Therefore, the authors must also investigate more realistic ranges for the 

generation time distribution so that their R results may be readily compared to others.  

 

We have made a small correction in reporting the shape parameter of the log-normal distribution used 

for sampling. We have now corrected this to be 0.05, which is (0.223)*(0.223) rather than 0.233 

reported in original version of the manuscript. With this correction, using backward definition for Ts as 

indicated by the reviewer, we obtain a slightly higher generation times of 2.78 days, compared to the 

Tp that gives a mean of 2.69. The revised manuscript includes these corrections with citation of 

relevant references. We have not fixed generation times in our approach, but rather sampled the 

infectious period from the corresponding distribution.  

 

>>A striking feature in the fits of Figure 1 are that observed data seem to be always in the lower end 

of the simulated epidemics. This suggests lack of fit of the model to the data, and likely overestimation 

of the reproduction number.  

I am not convinced that the sampling procedure for estimating variability does a good job. For 

example, it seems that epidemic curves are "re-sampled" independently on each day. However, real 

epidemic data will show positive correlations between days. The described procedure is likely to 

increase variance in the estimates. This will be also especially critical in the first days of the epidemics 

when only few cases are reported. The authors may obtain estimates on variance from the Poisson 
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regression. It would be worthwhile showing how these estimates compare with reported simulations.  

 

To address these points, in particular the correlation between days during the epidemic, we have 

slightly revised the sampling procedure. In this revision, we have considered the absolute difference 

between the number of laboratory confirmed cases on day j and day j+1 as the mean of Poisson 

distribution. To generate new datasets, we added (or subtracted if the difference was negative) the 

sampled value to the number of reported cases on day j and recorded as the number of confirmed 

cases on day j+1. This sampling approach captures a higher variability in the number of observed 

cases during the epidemic course and a smaller variability at the onset or towards the end of epidemic 

[19]. We have rerun all the simulations and generated infections curves. The 95% confidence 

intervals for R0 estimates have slightly changed, with negligible changes in the mean values. The 

manuscript has revised to include the new set of simulations and the corresponding results.  

 

>>The actual data used for estimation should be indicated on the plots. Determining the turning point 

may be a good idea for selecting the period exhibiting exponential growth. A sensitivity analysis on 

the actual value of tm would be necessary.  

 

Unfortunately, our research agreements with Manitoba Health and Health & Social Services Nunavut 

(as data sources) for access and use of data does not allow us to publish them. Regarding the 

variation in the turning point, this has already been captured through repeated simulations when 

determining the turning point for each curve by fitting the Richards model.  

 

>>P8L49 : THe sentence "R0 is effectively an exponent..." is not clear to me, and why this would 

determine any of the characteristcs reported afterwards.  

 

This statement refers to the properties of the basic reproduction number that have been discussed in 

many previous work (see Ref [25], for example), in the absence of interventions. We have clarified the 

text for this point.  

 

>>P11L24. In most papers published on the H1N1pdm, it has been put forward that the initial cases 

were underreported (see Fraser - Science, McBryde - EuroSurveillance, Pourbohlol - IORV, White - 

IORV). THis impacts the R estimate in the upwards direction. As the disease was somewhat mild, it 

may underappreciated that initial cases were not seen.  

 

We agree with the reviewer that unreported cases could influence the estimates of reproduction 

number. We have addressed this point in the last paragraph of the discussion section. 

VERSION 2 – REVIEW 

REVIEWER PY Boelle  
INSERM 

REVIEW RETURNED 26-Jul-2012 

 

- The reviewer completed the checklist but made no further comments. 
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