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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 Guidotti, Tee  
(Temporary) Fulbright Visiting Chair  
Institute for Science, Society and Policy  
University of Ottawa 

REVIEW RETURNED 22-Dec-2014 

 

GENERAL COMMENTS This is an informative study on a small population with unusual 
exposure characteristics, in that relatively high ambient hydrogen 
sulfide exposure occurs against a low background level of air 
pollution from vehicular and industrial emissions. The effect of H2S 
is therefore relatively isolated. The results linking vehicular deaths 
with elevated levels of H2S is unexpected and of great interest with 
respect to possible neurocognitive effects that could blunt responses 
to traffic during driving. This implies that specific standards for H2S 
may be indicated.  
 
For a finding with these implications, one would expect more 
discussion on low-level exposure and neurobehavioral effects, for 
which there is a significant but not robust literature (some of which is 
misleading or incorrect and needs to be validated). Authors may 
wish to comment on how the "worst-case" scenarios of exposure 
compare with known thresholds for neurobehavioral abnormalities 
(using the well-validated mainstream literature), odor thresholds (for 
possible distraction), and eye irritation.  
 
Injury prevention specialists and injury epidemiologists prefer to 
avoid the term "accident" and instead use "injury", to remove the 
implied element of chance and to focus on the outcome. The authors 
should follow this convention and refer to "non-injury" or "non-
vehicular injury" deaths rather than "non-accidental" deaths.  
 
Is there a pattern to the H2S levels that might reflect traffic patterns, 
such as higher emissions during activities related to peak power 
usage or shift changes? Presentation of the temporal distribution of 
events in a time series would reassure the reader and demonstrate 
that there is not significant confounding.  
 
Given the small population base, options for replication are limited 
but authors would be advised to pursue the temporal study they 
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suggest in order to ensure that deaths followed exposure. Modeling 
to estimate exposure is needed and a map would be very desirable. 

 

REVIEWER Ricardo Camarinho 
Universidade dos Açores  
R.A. Açores- Portugal 

REVIEW RETURNED 19-Jan-2015 

 

GENERAL COMMENTS Congratulations on your designed study. Although it has a few 
limitations, the present study is of particular importance, not only to 
Iceland but worldwide, due to the fact that this article is refered to 
2003 and 2009, which is previous to the eruption of the 
Eyjafjallajökull. Due to this fact, it is possible to establish a previous 
state of the current health is the country, and with the eruption it is 
now possible to establish the full impact of a volcanogenic eruption, 
not only regarding health and populations, but also ecossystems and 
wild-life.   

 

REVIEWER Dr Nick Garrett 
Auckland University of Technology (AUT), New Zealand 

REVIEW RETURNED 23-Jan-2015 

 

GENERAL COMMENTS This is an ecological study, for a case crossover study you would 
need detailed information on individual exposures and outcomes, 
however all that is available are population figures and details on 
mortality events. In this study exposure is assumed to be uniform 
across the population and only varying over time. And as such 
logistic regression is the most appropriate statistical method.  
 
All non-accidental deaths and cardiovascular (CVD) deaths are 
examined, however respiratory related deaths are not examined. A 
case should be made for this omission, especially since there is a 
focus on respiratory outcomes in the discussion. No reasons was 
given for the selection of all non-accidental or CVD deaths either.  
 
Results show associations between mortality events and IQR 
increases of 24 hour mean concentrations, however I could find no 
reference to how the IQR increase is defined. Obviously it defines 
days that have higher exposures, but increase over what, the overall 
average or some baseline measure? Another important measure to 
consider is the maximum level of some of these measures rather 
than a daily average.  
 
Pearson correlations are used to measure correlations between 
environmental measures, which are demonstrated to be non-normal, 
therefore spearman correlations would be more appropiate.  
 
The study is on H2S and traffic related pollutants, and results are for 
5 pollutants of which H2S is only one, however the discussion only 
focuses on H2S. As such the literature is fairly complete, however 
there is no discussion of the other environmental exposures or the 
associated literature.  
 
A PCA analysis was undertaken on the pollutants, this is okay in 
theory, however there is no interpretation of these results or 
discussion of what they mean in the discussion.  
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Using only one air monitoring site to model exposure for all residents 
of greater Reykjavik is problematic, proximity to major arterial roads 
with heavy traffic with regards to the traffic originated environmental 
measures and to the geothermal stations for H2S, should also be 
taken into account. This fact is recognised in the limitations, however 
it is still problematic due to these proximity issues.  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name TL Guidotti  

Institution and Country (Temporary) Fulbright Visiting Chair  

Institute for Science, Society and Policy  

University of Ottawa  

Please state any competing interests or state „None declared‟: None declared  

 

 

 

This is an informative study on a small population with unusual exposure characteristics, in that 

relatively high ambient hydrogen sulfide exposure occurs against a low background level of air 

pollution from vehicular and industrial emissions. The effect of H2S is therefore relatively isolated. The 

results linking vehicular deaths with elevated levels of H2S is unexpected and of great interest with 

respect to possible neurocognitive effects that could blunt responses to traffic during driving. This 

implies that specific standards for H2S may be indicated.  

 

Response: We have no comments to this point.  

 

For a finding with these implications, one would expect more discussion on low-level exposure and 

neurobehavioral effects, for which there is a significant but not robust literature (some of which is 

misleading or incorrect and needs to be validated). Authors may wish to comment on how the "worst-

case" scenarios of exposure compare with known thresholds for neurobehavioral abnormalities (using 

the well-validated mainstream literature), odor thresholds (for possible distraction), and eye irritation.  

 

Response: Our results do not indicate that the association of H2S exposure and mortality is related 

through neurobehavioral effects.  

 

Injury prevention specialists and injury epidemiologists prefer to avoid the term "accident" and instead 

use "injury", to remove the implied element of chance and to focus on the outcome. The authors 

should follow this convention and refer to "non-injury" or "non-vehicular injury" deaths rather than 

"non-accidental" deaths.  

 

Response: The present study is not dealing with injuries, however we agree that the wording “non-

accident” is for several reasons not appropriate. We suggest to state that ICD-10 codes A00-R99 as 

all natural cause mortality other than injury, poisoning and certain other consequences of external 

causes. This has consequences through the manuscript.  

 

Is there a pattern to the H2S levels that might reflect traffic patterns, such as higher emissions during 

activities related to peak power usage or shift changes? Presentation of the temporal distribution of 

events in a time series would reassure the reader and demonstrate that there is not significant 

confounding.  

 

Response: The release of H2S from the power plants is considered to be at fairly constant amount 
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per day during the period H2S was measured. As indicated in Introduction, in references 5,6,7, and in 

Discussion in references 5,40, the concentrations of H2S depend on various meteorological and 

geographical factors. To meet this comment we have added a figure on the concentration of H2S 

during the study period, Figure 1.  

 

Given the small population base, options for replication are limited but authors would be advised to 

pursue the temporal study they suggest in order to ensure that deaths followed exposure. Modeling to 

estimate exposure is needed and a map would be very desirable.  

 

Response: We are grateful for this advice, and are planning to study the H2S exposure by modeling 

and mapping in association with the outcome measure of emergency visits and hospital admissions in 

the future.  

 

Reviewer: 2  

Reviewer Name Ricardo Camarinho  

Institution and Country Universidade dos Açores  

R.A. Açores- Portugal  

Please state any competing interests or state „None declared‟: None declared  

 

 

 

Congratulations on your designed study. Although it has a few limitations, the present study is of 

particular importance, not only to Iceland but worldwide, due to the fact that this article is refered to 

2003 and 2009, which is previous to the eruption of the Eyjafjallajökull. Due to this fact, it is possible 

to establish a previous state of the current health is the country, and with the eruption it is now 

possible to establish the full impact of a volcanogenic eruption, not only regarding health and 

populations, but also ecossystems and wild-life.  

 

Response: Thank you. To meet this point we have added a sentence and two references in 

Discussion stating that the pollution from the volcanic eruption of the Eyjafjallajökull 2010 is not 

confounding the results as that event occurred after the study period.  

 

Reviewer: 3  

Reviewer Name Dr Nick Garrett  

Institution and Country Auckland University of Technology (AUT), New Zealand  

Please state any competing interests or state „None declared‟: None declared  

 

 

This is an ecological study, for a case crossover study you would need detailed information on 

individual exposures and outcomes, however all that is available are population figures and details on 

mortality events. In this study exposure is assumed to be uniform across the population and only 

varying over time. And as such logistic regression is the most appropriate statistical method.  

 

Response: We agree with this description.  

 

All non-accidental deaths and cardiovascular (CVD) deaths are examined, however respiratory 

related deaths are not examined. A case should be made for this omission, especially since there is a 

focus on respiratory outcomes in the discussion. No reasons was given for the selection of all non-

accidental or CVD deaths either.  

 

Response: In this small population deaths from respiratory diseases were too few for a meaningful 

statistic, and now we have added a comment on that fact in Methods page 5.  
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Results show associations between mortality events and IQR increases of 24 hour mean 

concentrations, however I could find no reference to how the IQR increase is defined. Obviously it 

defines days that have higher exposures, but increase over what, the overall average or some 

baseline measure? Another important measure to consider is the maximum level of some of these 

measures rather than a daily average.  

 

Response: The use of the IQR is explained in Methods, Design and data analysis in a manner, which 

is habitual for case-crossover approach, and also indicated in the subheadings for each pollutant in 

Table 3. To meet this point we have now indicated clearly the IQR in the Table 3, and the 

supplementary Tables. In the model selection we introduced H2S concentration above 7 microg/m3, 

which partly meet the comment, however the precision of timing of the death is lacking for the 

analysis of 1-hour peak value of exposure.  

 

Pearson correlations are used to measure correlations between environmental measures, which are 

demonstrated to be non-normal, therefore spearman correlations would be more appropiate.  

 

Response: We have changed to Spearman correlation.  

 

The study is on H2S and traffic related pollutants, and results are for 5 pollutants of which H2S is only 

one, however the discussion only focuses on H2S. As such the literature is fairly complete, however 

there is no discussion of the other environmental exposures or the associated literature.  

 

Response: The H2S is the only pollutant found with significant association with mortality, so the focus 

is there in Discussion. To meet this point we have added a comment that in present study we did not 

find the well-known association between the traffic related pollutant and mortality, in Discussion, page 

12, the concentrations of the pollutants are low and the population is small.  

 

A PCA analysis was undertaken on the pollutants, this is okay in theory, however there is no 

interpretation of these results or discussion of what they mean in the discussion.  

 

Response: We commented and interpreted the component analysis in Results, and showed the 

results in Table 4, and we have now added a short comment on the principle component analysis in 

Discussion, page 12.  

 

Using only one air monitoring site to model exposure for all residents of greater Reykjavik is 

problematic, proximity to major arterial roads with heavy traffic with regards to the traffic originated 

environmental measures and to the geothermal stations for H2S, should also be taken into account. 

This fact is recognised in the limitations, however it is still problematic due to these proximity issues.  

Response: We agree that this is the most serious limitation in the study. This limitation is the first 

mentioned in Discussion, page 14, and also in the Strength and Limitation points, page 3. We aim to 

improve our future studies on this issue. 

VERSION 2 – REVIEW 

REVIEWER Nick Garrett 
Auckland University of Technology,  
New Zealand 

REVIEW RETURNED 23-Feb-2015 

 

GENERAL COMMENTS A case-crossover design model in air pollution studies is used to 
study the association between short term air pollution and the risk of 
an acute adverse health event. All natural causes mortality 
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encompasses many conditions that do not necessarily relate to 
acute events. In particular one study examining CVD hospitalization 
events and air pollution demonstrated that there was no overall 
association, however there was for those who had an exisiting heart 
condition. While this design is not the most appropriate, it can be 
applied, however this issue needs to be discussed in the discussion 
and identified as a limitation.  
 
References to uncontrolled ethnicity confounding in the Bates et al 
studies is not completely correct the confounding factor is smoking, 
where there is a known differential in smoking rates by ethnicity. 
Also this only relates to the earliest studies, not the most recent 
ones which are adjusted for smoking and ethnicity.  
 
There is reference to the fact that there are "too few" respiratory 
related deaths in the methods section on case ascertainment. "Too 
few" is too vague, needs to have more detail eg number of events in 
total. Note also if there is a strong association small numbers can 
still show significant associations.  

 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer Name Nick Garrett  

Institution and Country Auckland University of Technology,  

New Zealand  

Please state any competing interests or state „None declared‟: None declared  

 

Please leave your comments for the authors below  

 

A case-crossover design model in air pollution studies is used to study the association between short 

term air pollution and the risk of an acute adverse health event. All natural causes mortality 

encompasses many conditions that do not necessarily relate to acute events. In particular one study 

examining CVD hospitalization events and air pollution demonstrated that there was no overall 

association, however there was for those who had an exisiting heart condition. While this design is not 

the most appropriate, it can be applied, however this issue needs to be discussed in the discussion 

and identified as a limitation.  

Response: The examples mentioned in this point deserve comments. The reviewer seems in doubt 

that all natural cause deaths are an outcome with sufficient abrupt onset to be justified for case-

crossover study. He continues by mentioning a study examining CVD hospitalization events. The 

circumstances leading to CVD hospitalization events are rather complex and in some cases it may be 

a long story, beginning with patient having symptoms (which may have arisen suddenly or gradually), 

the patient has to decide to visit the emergency department or the hospital, the diagnostic work up will 

take different length of time, and so will the medical conclusion on diagnosis, and the patient need of 

ward. Moreover, some patients with CVD symptoms never consult a doctor. In fact there are several 

examples of case-crossover studies in the literature using all-cause mortality, cause specific mortality, 

and hospitalization due to different disease categories as an outcome while investigating association 

with air pollution.  

In the reviewers example of the study on CVD hospitalization events and air pollution where there 

was no overall association, however there was for those who had underlying heart condition. The 

description fits to a restriction of the study individuals to those with underlying heart condition, it does 

not concern the outcome the CVD hospitalization events. This is analogical with what we are doing in 

the present study by stratifying on age groups and gender.  

We have added a comment on the heterogeneity of the all-natural cause death in Discussion, page 
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14, and it would be desirable to study this association according to cause specific mortality in a larger 

data.  

 

References to uncontrolled ethnicity confounding in the Bates et al studies is not completely correct 

the confounding factor is smoking, where there is a known differential in smoking rates by ethnicity. 

Also this only relates to the earliest studies, not the most recent ones which are adjusted for smoking 

and ethnicity.  

Response: In the mortality study in Rotorua from 1997 by Bates et al the census recording of ethnicity 

was based on self-identification, but the ethnicity in the mortality data was based on funeral directors 

impression. In the present study, this problem is mentioned in connection with the Rotorua mortality 

study. We have now added in Discussion, page 12, that there was a known difference in smoking 

habits by ethnicity. In the present study the attention is of course on the mortality study from Rotorua.  

 

There is reference to the fact that there are "too few" respiratory related deaths in the methods section 

on case ascertainment. "Too few" is too vague, needs to have more detail eg number of events in 

total. Note also if there is a strong association small numbers can still show significant associations.  

Response: The number of respiratory diseases has been added to the text (page 5) as suggested.  

These are our repsonses to the reviewers comment. 
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