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VERSION 1 - REVIEW 

REVIEWER Dr. Bernadette Mae Longo  
Assistant Professor  
University of Nevada - Reno  
United States of America 

REVIEW RETURNED 03/12/2012 

 

THE STUDY This is a cross-sectional survey of a community's response to a 
volcanic eruption and exposure to air pollution, primarily ash. 
Prevalence of respiratory health effects was estimated. The design 
selected, however, did not involve a comparable unexposed cohort 
thereby limiting the level of scientific evidence to the findings. The 
written English needs improvement in sentence structure. The 
authors should be consistent with descriptive language throughout 
the manuscript (i.e. participants, subjects, residents, or individuals). 
The methodology should also mention prevalence as the 
epidemiologic measure (not mentioned until in discussion). 
Respiratory and psychological measures were compared to 
unexposed "reference" groups, not true control groups. The authors 
noted the limitations. 

RESULTS & CONCLUSIONS Organization of the results (written & table data) could be improved 
for the reader (both between and within the paragraphs). The 
discussion is important and could also be improved in the flow for 
the reader. Subject recall bias was not mentioned as a limitation for 
the subject-reported symptom questions. 

REPORTING & ETHICS It is unclear why this study did not require ethics approval. 

GENERAL COMMENTS This descriptive work is a contribution to the knowledge of health 
effects in populations living near active volcanoes. The blending of 
volcanological data with population health data (both physiological 
and mental health) demonstrates the emerging multi-disciplinary 
field of medical geology. These authors also provide an assessment 
of the health prevention measures employed during this event. 
There are higher levels of epidemiological designs that could be 
employed with future Icelandic eruptions (repeated measures of 
health/psychology on the affected population; a cohort study with 
health and psychological data collected simultaneously in the 
exposed rural community and an unexposed rural community).  
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Research Fellow  
Dept of Public Health and Primary Care  
Cambrudge University, UK.  
 
No competing interests. 

REVIEW RETURNED 07/12/2011 

 

GENERAL COMMENTS This is a rapidly set up survey undertaken immediately after an 
eruption and as such is highly commendable for obtaining a rapid 
estimate of the health impact of the ash fall. Few such studies are 
undertaken during or immediately after a disaster to gather 
perishable data, resulting in a very limited health data base in 
environmental emergencies. Here, a team of highly experienced 
respiratory epidemiologists were able to work quickly using their 
expertise developed in EU and similar projects and applying it to a 
volcanic eruption for the first time in Iceland. It is particularly relevant 
as Iceland is one of the most volcanically active countries on earth 
and is well placed to undertake such studies, except the populations 
in the most vulnerable areas are small by epidemiological 
standards.  
 
The limitations of the study are apparent in contrast to large and well 
planned epidemiological surveys but the results are acceptable 
nonetheless with obvious provisos. The mental health questionnaire 
approach is not as firmly based as the respiratory part. The 
essentially reassuring messages are valid, as in this type of 
information gathering study negative findings are as useful as 
positive ones.  
 
The findings are important on a global basis given the few studies 
that have been done on different types of volcanic ash and their 
health effects. More information is badly needed on the effects of air 
pollution from natural mineral particles in general.  
 
1. The Abstract conclusions do not include anything on mental 
health effects.  
 
2. Introduction. Page 4, line 6 from bottom. Add Irritative symptoms 
of skin and eyes, etc.  
 
3. Introduction - end paragraph. It’s not clear how much weight to 
attach to the apparently unstandardised medical examination, when 
epidemiological standardised questionnaires are also used. Often, 
the medical exam is used to check on “caseness”.  
In the paper we are not told what specialty the doctors are in, which 
is highly relevant as far as mental illness is concerned. Thus, the 
aim of the study in this sentence needs recasting. The last sentence 
is misleading when the paper relies on only anecdotal information on 
the effectiveness of protective measures – presumably against 
inhaling ash – not a formal testing procedure of the personal 
protective equipment.  
 
4. Page 8 – Methods, volcanic ash. Recommended health limit – 
actually a health quality guideline or legal value. WHO or EU? 
Iceland has adopted this - from where?  
 
5. Medical examination. We are told later it was individual doctors 
from a team of doctors who were used. What expertise or survey 
training did they have?  
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6. Spirometry. No data are presented on children – why?  
 
7. Page 14. Physical and psychiatric (or psychological) 
examination?  
 
8. Page 15. Rates of chronic cough and phlegm were also similar - 
to what?  
 
9. Spirometry. What were the criteria for the examining physician to 
classify a person as having “impaired respiratory function (Page 
15).  
 
10. Questionnaires (Page 15). It should be stated that masks and 
eye protection were widely and freely available to the public as the 
eruption occurred after hospitals had over stocked with suitable kit 
for the swine flu epidemic!!  
 
11. Questionnaires, Page 16. Top line. It is remarkable that a third of 
people had stayed in for 6 days or more, and this needs commenting 
upon. No wonder children got psychological upsets – see later.  
 
12. Line 7, from top (Page 16). Symptoms of post traumatic stress 
disorder. This needs further elaboration. Here and later. This is a 
diagnosis that is notoriously difficult to make clinically let alone on a 
questionnaire and different criteria apply. The authors do not 
consider “caseness” when they should on interpreting symptoms 
from a mental health questionnaire.  
 
13. Page 16, 3rd para from the top. …awakened by noise from the 
volcano. They are therefore people living closest to the volcano?  
 
14. Page 16, last para. Why were many children of school age not in 
the area during heaviest ash fall?  
 
15. Discussion, Page 19. Reference 10 is about sulphur dioxide gas, 
not ash emission, and should be deleted.  
 
16. Page 19, second para. If a third of subjects stayed indoors for 
over 6 days would that help explain the relative low prevalence of 
adverse respiratory symptoms reported?  
 
17. Page 20, top line. Precautions not cautions.  
 
18. Page 20, second para. There was much stress in farmers 
because of the financial risk to their livelihoods with livestock kept 
indoors to protect them from fluoride poisoning due to ingesting the 
ash on grass (they may have to be slaughtered for lack of space and 
feed). They also could not plan for growing crops or fodder in case 
they became contaminated by fluoride. No one was an evacuee in 
the sense of long term relocation but some farmers moved away for 
a few nights because of flood risk.  
 
19. Otherwise there was no real concern about their losing their lives 
– this all makes the adoption of post traumatic stress disorder as a 
diagnosis problematic and, I think, erroneous, from a questionnaire 
in these circumstances.  
 
20. End of discussion - page 21. The authors should mention the 
International Volcanic Health Hazard Network website as an 
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authoritative source of advice. The advice on ash was translated into 
Icelandic.  
 
21. I think Fig 1 can be much improved with contours for depth of 
ash obtainable from the Icelandic volcanologists, rather than the “ink 
smudges” for ash fall on my printed copy.  

 

VERSION 1 – AUTHOR RESPONSE 

Comments by reviewer 1:  

This is a cross-sectional survey of a community's response to a volcanic eruption and exposure to air 

pollution, primarily ash.  

Prevalence of respiratory health effects was estimated. The design selected, however, did not involve 

a comparable unexposed cohort thereby limiting the level of scientific evidence to the findings. The 

written English needs improvement in sentence structure. The authors should be consistent with 

descriptive language throughout the manuscript (i.e. participants, subjects, residents, or individuals). 

The methodology should also mention prevalence as the epidemiological measure (not mentioned 

until in discussion). Respiratory and psychological measures were compared to unexposed 

"reference" groups, not true control groups. The authors noted the limitations.  

 

Organization of the results (written & table data) could be improved for the reader (both between and 

within the paragraphs). The discussion is important and could also be improved in the flow for the 

reader. Subject recall bias was not mentioned as a limitation for the subject-reported symptom 

questions.  

 

It is unclear why this study did not require ethics approval.  

 

This descriptive work is a contribution to the knowledge of health effects in populations living near 

active volcanoes. The blending of volcanological data with population health data (both physiological 

and mental health) demonstrates the emerging multi-disciplinary field of medical geology. These 

authors also provide an assessment of the health prevention measures employed during this event. 

There are higher levels of epidemiological designs that could be employed with future Icelandic 

eruptions (repeated measures of health/psychology on the affected population; a cohort study with 

health and psychological data collected simultaneously in the exposed rural community and an 

unexposed rural community).  

 

Reply to comments made by reviewer 1.  

 

Thank you for the insightful comments.  

 

We have revised the manuscript according to your and the other reviewer's suggestions, we have 

tried to be more consistent in language and sentence structure.  

 

Also, we have added prevalence into the paragraph on statistical methods. We have attempted to be 

more precise in the phrasing of certain points.  

 

The question why this study did not require ethics approval is a valid one. According to Icelandic 

legislation (Act no. 19/1997 on Health Security and Communicable Diseases), incidents concerning 

public health threats are to be investigated without delay such as urgent outbreak investigations. It is 

a dilemma that ethics approval may take some time and cannot possibly be obtained before an 

investigation starts.  

 

The present study was designed in great haste, and the methods employed here were dictated by the 
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availability of means and the urgency of the situation – it was a public health emergency response 

operation rather than a strict scientific research study. In the months after the eruption subsided, the 

Icelandic government provided funding for a larger ethics approved questionnaire based cohort study 

with a reference population, which is on-going.  

 

 

General comments made by reviewer 2:  

 

Was an ethical committee involved? The study had to be done quickly, i don't see any ethical 

difficulties in what was actually done.  

 

This is a rapidly set up survey undertaken immediately after an eruption and as such is highly 

commendable for obtaining a rapid estimate of the health impact of the ash fall. Few such studies are 

undertaken during or immediately after a disaster to gather perishable data, resulting in a very limited 

health data base in environmental emergencies. Here, a team of highly experienced respiratory 

epidemiologists were able to work quickly using their expertise developed in EU and similar projects 

and applying it to a volcanic eruption for the first time in Iceland. It is particularly relevant as Iceland is 

one of the most volcanically active countries on earth and is well placed to undertake such studies, 

except the populations in the most vulnerable areas are small by epidemiological standards.  

 

The limitations of the study are apparent in contrast to large and well planned epidemiological surveys 

but the results are acceptable nonetheless with obvious provisos. The mental health questionnaire 

approach is not as firmly based as the respiratory part. The essentially reassuring messages are 

valid, as in this type of information gathering study negative findings are as useful as positive ones.  

 

The findings are important on a global basis given the few studies that have been done on different 

types of volcanic ash and their health effects. More information is badly needed on the effects of air 

pollution from natural mineral particles in general.  

 

 

Reply to general comments made by reviewer 2:  

 

Thank you for your valuable comments, which have significantly improved the manuscript.  

 

Was an ethical committee involved? As you point out the study had to be done quickly as required in 

our legislation. (Act no. 19/1997 on Health Security and Communicable Disease Control). We do 

agree with you that there should not be any ethical difficulties in what was actually done.  

 

It is true that the emphasis of the study was on respiratory rather than mental health, due to the strong 

involvement of the department of pulmonology at the University Hospital.  

 

While we agree that the mental health aspect of the impact of volcanic eruptions is equally important, 

there was a trauma psychology team working in the area on behalf of the Red Cross whose members 

were involved in designing this study. However, the medical team in charge of the study had a 

respiratory focus, the medical examinations were reported in a non-standardized way, and most of the 

mental health had to be deduced from answers to the questionnaires later on.  

 

Thus, you are right that the mental health part is not as firmly based as the respiratory health part of 

the study. We have tried to be cautious in our reporting, by strictly referring to “PTSD symptoms” in 

the text.  

 

Specific comments made by reviewer 2 followed by replies:  
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1. The Abstract conclusions do not include anything on mental health effects.  

 

Reply to comment 1: We have added a sentence on mental health effects.  

 

2. Introduction. Page 4, line 6 from bottom. Add Irritative symptoms of skin and eyes, etc.  

 

Reply to comment 2: We have added that as suggested.  

 

3. Introduction - end paragraph. It’s not clear how much weight to attach to the apparently 

unstandardised medical examination, when epidemiological standardised questionnaires are also 

used. Often, the medical exam is used to check on “caseness”. In the paper we are not told what 

specialty the doctors are in, which is highly relevant as far as mental illness is concerned.  

 

Reply to comment 3: We have tried to clarify the medical background of the examining physicians.  

 

Thus, the aim of the study in this sentence needs recasting. The last sentence is misleading when the 

paper relies on only anecdotal information on the effectiveness of protective measures – presumably 

against inhaling ash – not a formal testing procedure of the personal protective equipment.  

 

A formal testing on the effectiveness of the personal protective equipment would have been 

preferable. Considering the stressful situation among the residents this was not possible and 

anecdotal information had to be relied on.  

 

4. Page 8 – Methods, volcanic ash. Recommended health limit – actually a health quality guideline or 

legal value. WHO or EU? Iceland has adopted this - from where?  

 

Reply to comment 4: This is an official health limit implemented from EU regulation. We have 

rephrased the sentence because the health limits for urban PM are not entirely relevant here, and 

replaced the reference to a new paper about the measurements that were carried out in South 

Iceland, which we believe is more relevant to the readers of this paper.  

 

5. Medical examination. We are told later it was individual doctors from a team of doctors who were 

used. What expertise or survey training did they have?  

 

Reply to comment 5: The medical team and the specialists came from the respiratory medicine 

department. The responsible specialists were; a general practitioner with special interest in respiratory 

medicine – or respiratory medicine specialists.  

 

6. Spirometry. No data are presented on children – why?  

 

Reply to comment 6. We have entered a paragraph about the spirometry results for the children into 

the results section.  

 

7. Page 14. Physical and psychiatric (or psychological) examination?  

 

Reply to comment 14: Thank you for pointing this out, it has been added to the text.  

 

8. Page 15. Rates of chronic cough and phlegm were also similar – to what?  

 

Reply to comment 8: Thank you for pointing this out, it has been clarified in the text that this was in 

comparison to the reference population.  
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9. Spirometry. What were the criteria for the examining physician to classify a person as having 

“impaired respiratory function (Page 15).  

 

Reply to comment 9. The examining physician judged the spirometry to be abnormal if they were 

outside the reference value boundaries for the person’s gender and size. In most cases, this could be 

explained by the presence of an underlying condition, e.g. asthma, or an recent upper-respiratory 

infection.  

Lung function in children was not impaired, except in those with known allergies or asthma, so it could 

not be attributed to exposure to volcanic ash.  

 

10. Questionnaires (Page 15). It should be stated that masks and eye protection were widely and 

freely available to the public as the eruption occurred after hospitals had over stocked with suitable kit 

for the swine flu epidemic!!  

 

Reply to comment 10; This has been clarified in the text in the discussion section.  

 

11. Questionnaires, Page 16. Top line. It is remarkable that a third of people had stayed in for 6 days 

or more, and this needs commenting upon. No wonder children got psychological upsets – see later.  

 

Reply to comment 11: A comment on this has been added to the text.  

 

12. Line 7, from top (Page 16). Symptoms of post traumatic stress disorder. This needs further 

elaboration. Here and later. This is a diagnosis that is notoriously difficult to make clinically let alone 

on a questionnaire and different criteria apply. The authors do not consider “caseness” when they 

should on interpreting symptoms from a mental health questionnaire.  

 

Reply to comment 12: We agree with the reviewer that post-traumatic stress disorder (PTSD) is a 

difficult diagnosis to determine, both clinically and by means of a questionnaire. However, we use a 

well-known psychometric measurement to determine the likelihood of PTSD, not “caseness”. This 

interpretation is according to the literature and authors of the scale. We have now emphasised this in 

the article (method, results, discussion), always mentioning likelihood of PTSD.  

 

 

13. Page 16, 3rd para from the top. …awakened by noise from the volcano. They are therefore 

people living closest to the volcano?  

 

Reply to comment 13: We checked the data, and no, that was not really the case. Among those who 

never woke up because of noise from the volcano there are both residents of farms situated about 30 

km from the mountain and farms within 10 km, but “shadowed by cliffs” and tend to be on higher 

ground (outside the evacuation zone). However, this is not geo-coded with exact distances, so there 

may be a trend. It is our feeling, that the waking up reflects the quality of sleep and may be an 

awareness among these individuals.  

 

14. Page 16, last para. Why were many children of school age not in the area during heaviest ash 

fall?  

 

Reply to comment 14: The school age children were offered to go on an early summer camp. We 

added a comment about this.  

 

15. Discussion, Page 19. Reference 10 is about sulphur dioxide gas, not ash emission, and should be 

deleted.  
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Reply to comment 15: Thank you very much for noticing this. This an unfortunate mistake on our part 

which has been corrected.  

 

16. Page 19, second para. If a third of subjects stayed indoors for over 6 days would that help explain 

the relative low prevalence of adverse respiratory symptoms reported?  

 

Reply to comment 16: True, a comment about this has been added to the text.  

 

17. Page 20, top line. Precautions not cautions.  

 

Reply to comment 17: Thank you for pointing this out to us.  

 

18. Page 20, second para. There was much stress in farmers because of the financial risk to their 

livelihoods with livestock kept indoors to protect them from fluoride poisoning due to ingesting the ash 

on grass (they may have to be slaughtered for lack of space and feed). They also could not plan for 

growing crops or fodder in case they became contaminated by fluoride. No one was an evacuee in 

the sense of long term relocation but some farmers moved away for a few nights because of flood 

risk.  

 

Reply to comment 18: While we agree that the financial stress and livestock space issues were high 

on people's minds at the time, it was a de facto evacuation, those who would not leave were forced to, 

and those who had no safe way out of the area were told to run for the hills. Also, the sentence about 

the Japanese study was unfortunately phrased. What we meant was, that it is probably because the 

population was NOT evacuated permanently, that they have lower rates of GHQ-measured stress. 

We hope this is clearer now.  

 

19. Otherwise there was no real concern about their losing their lives – this all makes the adoption of 

post traumatic stress disorder as a diagnosis problematic and, I think, erroneous, from a 

questionnaire in these circumstances.  

 

Reply to comment 19: From an objective perspective (retrospectively assessed), no acute threat was 

inflicted to the inhabitants lives. From their own perspective at the time, they experienced real danger, 

6 persons stated that they experienced that their own lives was threatened and 19 stated that they 

experienced that someone else's life was in danger. The Eyjafjalljökull volcanic eruption was, 

especially in the beginning, experienced as a life threatening danger by many living close to the 

volcano. We try to reflect this by presenting measurements on likelihood of PTSD.  

 

20. End of discussion - page 21. The authors should mention the International Volcanic Health 

Hazard Network website as an authoritative source of advice. The advice on ash was translated into 

Icelandic.  

 

Reply to comment 20: This has been added into the chapter and reference list.  

 

21. I think Fig 1 can be much improved with contours for depth of ash obtainable from the Icelandic 

volcanologists, rather than the “ink smudges” for ash fall on my printed copy.  

 

Reply to comment 21: The map of South Iceland has been altered to make the contours of estimated 

ash exposure clearer. We have maintained our measure of ash exposure from the ash plume duration 

and density estimated from satellite images. We believe that this is a better indicator of the actual 

presence of fresh breathable ash particles in the air. Ground ash thickness is more influenced by 
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coarser ash, which is not so easily suspended because the particles are heavier, and because 

vegetation quickly covers the ash.  

 

VERSION 2 – REVIEW 

REVIEWER Dr Peter Baxter  
Research Fellow  
Dept of Public Health and Primary Care  
Cambrudge University, UK.  
 
No competing interests. 

REVIEW RETURNED 04/02/2012 

 

THE STUDY The changes are acceptable, except for page 8, first para. A 
statement like: frequently exceeded WHO guideline values for PM10 
is better than "airborne particulate (not particle) matter was very high 
during the eruption."  
 
There is an obvious duplication of reference 2 and 3: the full 
authorship reference in 3 is the correct one so reference 2 should be 
removed. 
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