September 6, 2012

Dr. David S. Michaud

Health Canada

Environment and Radiation Health Sciences Directorate

Consumer & Clinical Radiation Protection Bureau

Health Effects Assessment Division

775 Brookfield Road

OTTAWA

ON. K1A 1C1

Dear Dr. Michaud

I would like to thank Health Canada for allowing public comment on your proposed “Health Impacts and Exposure to Wind Turbine Noise: Research Design and Noise Exposure Assessment.”  Your proposal lacks detail on the research design, and lacks scientific credibility.  It would not add new knowledge to the field.  A detailed review of these concerns is attached.  I feel that I have valid concerns regarding the quality of the studies and research design proposed.

I respectfully request a detailed rebuttal of my review at your convenience.  If it is your wish I am able to forward my curriculum vitae at your request.

Yours sincerely,

G.J.F. Heigenhauser, Ph.D., FACSM

Professor Emeritus, Dept. Of Medicine

Faculty of Health Science

McMaster University

Hamilton, ON.

Cc:  The Right Honourable Stephen Harper

Prime Minister of Canada

pm@pm.gc.ca
The Honourable Leona Aglukkaq

Minister of Health

minister_ministre@hc-sc.gc.ca

S U B M I S S I O N

Health Canada Wind Turbine Noise and Health Study

Health Impacts and Exposure to Wind Turbine Noise: Research Design and

Noise Exposure Assessment
INTRODUCTION:
As a resident of the Bruce Peninsula, and a member of the Bruce Peninsula Wind Turbine Action Group, I was encouraged by the announcement by the federal government that Health Canada would conduct a study on “Health Impacts and Exposure to Wind Turbine Noise:  Research Design and Noise Exposure Assessment”, with a request for public comment on the research design. This study is especially important to the residents of the Bruce Peninsula as three companies—Preneal Canada Inc., Tribute Resources Inc., and Windstream Inc., have proposed installing approximately 275 Industrial Wind Turbines in our small area. I would like to point out that the Bruce Peninsula is a very narrow area of land between Lakes Huron and Georgian Bay, about 100 km long and, in places, only about 10 km. wide.
After reading the “Research Protocol”, the lack of detail made it difficult to determine exactly 1) the ability of the researcher to conduct the study; 2) conclusions of the knowledge based on the literature review; 3) the research design and statistical analysis;  4) lack of details of methods being used; 5) what is the significance of the study, and how will the data be used or implemented?
Investigators.

Since the curriculum vitae of the investigators are not included, it is difficult to determine their experience, expertise and their ability to carry out their proposed studies.  Pub Med was used to carry out a literature search of their publication record.

Dr. D.S. Michaud appears to be the principal investigator of the study.  In the last five years he has five publications, only one of which would be relevant to the present proposal.  No other publications or reports could be found.  Drs. S.E. Keith and K. Feder are co-authors on three of the principal investigator’s publications. From their publication record in peer-reviewed journals, these investigators have not been productive.

The list of the 26 consultants should be named and their expertise stated.

Literature Review
The literature review is not comprehensive:  The authors cite only 17 references.  The authors state that due to space limitations they have not provided a full list of references that were used.  How is a reviewer supposed to know or find the references that the investigators used?  Both peer-reviewed and non-peer reviewed references have been used in the proposal.  A recent editorial in the British Medical Journal (Chapman. S, 11/03/2012) strongly questions the scientific quality of several of the publications which these investigators used.

The investigators claim that some studies have poor methodology; which studies are they?  How will your study improve upon this methodology?  Nowhere in the proposed study is this discussed.
In the review of literature, and elsewhere in the proposal, the investigators use the word “prevalence of health concerns.”  Nowhere do they state what this is.  In their references list it ranges from a “small minority” in the peer reviewed publications, to approximately 20 per cent in a non-peer reviewed publication.  The investigators do not state why such a wide range of values exists.  Is it due to methodology?  Overall, the review of literature is poor.  There are no conclusions drawn from it.  The investigators do not state how their studies will build on the existing knowledge and how their studies will advance our knowledge.
Research  Design and Statistical Analyses

1) Hypothesis, Aims, Objectives

Three general research objectives have been listed and are self-explanatory.  However, no hypothesis, specific aims, or specific objectives are included.  Without these it is impossible to evaluate the research design and methodology used in the proposal.  What specific information has the study been designed for?
2)
Cross-Sectional Field Study
The investigators do not describe what the cross-sectional study is.  Is it the distances from the turbines; the noise levels in the dwelling?  This aspect of the study is not described.
3) Sample Size

No power analysis was conducted based on the expected outcome measures.  How did you come to the conclusion that 2,000 dwellings would be sufficient to reach the level of statistical significance?

4) Inclusion and Exclusion Criteria

The only criteria for inclusion in the study is that the subject has to be 18 years and older.  In the introduction, these investigators state that the most vulnerable group to noise annoyance includes children, yet this group is not included in the proposal.  Why?  Other groups that should be excluded from the study are those with sleep apnea, those on hypertensive drugs, or have factors that might affect blood pressure, such as obesity, type 2 diabetes, and high-stress occupations. Many individuals work shifts and it is well documented that these subjects have sleep disturbances.  Will these subjects be excluded from the study, or will they be studied in all phases of their shift (day or night)? Will there be any criteria for excluding the hearing impaired from the study? 
The selection criteria has not been well thought out. 
5) Sampling

How are the eight to twelve wind turbine installations going to be chosen?  What will the number and size of the turbines be?  You have also stated that the data will be compared to that of other communities where wind turbines do not exist.  Are you also sampling those communities, or are you relying on existing literature?  Nowhere do you state where the sampling is taking place in the eight to twelve wind turbine locations.  Are the samples being randomly selected around the turbines, or is the distance from the turbines being sampled to establish the cross-sectional groups?  There is no way from this protocol to determine how sampling is being done.
6)  Statistics

Nowhere in the proposal do the investigators describe the statistics being used to analyze the data.  Without detailed description of the research design, methodology and data obtained, etc., it is impossible to know what statistical analysis will be performed.  Are you working with parametric or non-parametric statistics?  How are the cross-sectional groups going to be compared? (ANOVA).  Are multiple linear regression equations going to be used to predict the relationship between various parameters (wind, distances,etc.)  and symptoms? Without a stated hypothesis and if the study is underpowered the study is open to a type 2 error.  If this is the case, this study is invalid.
METHODS

1)
Questionnaires and Validated Scales

What questionnaires are being used?  What validated scales are being used to address well-being, sleep quality?  Are they being developed or have they been used previously in the literature?  Without knowing the questions being asked and the validated scales being used it is impossible to know what information and the validity of the information is being obtained.

2)
Validity and Self-Selected Bias

How is the study going to ensure validity?   Will the investigators be blinded to the data during analysis? In the study there most likely will be a bias based on those who strongly oppose the turbines, those who are able to see the turbines, and those whose property is being leased.  In the literature there “appears” little evidence that the actual sounds from the turbines in themselves cause health problems, but what can be concluded is that there is a large “psychogenic” component to the illness reported since;

a) Negative attitudes and visibility of the turbines are more predictive of health effects than actual sound exposure.

b) Deriving income from the turbines on one’s land may have a positive effect on health symptoms.

The investigators acknowledge the WHO definition of “health” as:  “a state of complete 

physical, mental and social wellbeing, and not merely the absences of disease or infirmity.”

Despite the conclusions that can be drawn from the literature and the WHO’s definition of health, nowhere in the proposal do the investigators tackle the problem of the “physcogenic” nature of the symptoms and those actually caused by the sound of the turbines.  If the results are “physcogenic” this should be defined as an illness and have an impact on your recommendations regarding wind turbines.  It should not be totally based on the statement that your recommendations are going to be set on “scientific-based sound levels”.  
3)
Objective Health Measures, Blood Pressure and Cortisol

It appears that blood pressure and cortisol levels will be used as an index of stress.  With the variation of these two variables in the populations and the many compounding factors that affect them, these two measures cannot be used unless there are exclusive criteria for subjects in regard to these variables. (please see Inclusion/Exclusion criteria).
4)
Actimeters
A pilot study will be carried out in a group of 15 volunteers to obtain an objective measure of total sleep time and sleep efficiency.  Actimeters are being used more frequently to study sleep patterns, however they must be validated to the specific populations being studied.  What populations are you using to validate the actimeters?  What are you evaluating it against...E.E.G; polysomnography?

Actimeters do not appear valid to study sleep durations in subjects with sleep apnea; yet no exclusions criteria are stated for the groups.  Additionally, they are invalid for subjects who have long periods of motionless insomnia.  Are these common occurrences in subjects who have sleep disturbance due to wind turbines?
5) Wind Turbine Noise Measurements and Modelling
The actual description of the measurement of outdoor/indoor sound levels appears to be valid.  However, the use of modelling to the noise level is open to debate.  If one of the assumptions is that the model is wrong, the whole model is invalid.  How are you going to validate this for every condition?  What will happen if you can not validate your model?  If you can not validate the model what options do you have to get an estimate of actual sound levels in the home?  In what season will the study be conducted?  Additonally, many environmental changes, industrial and vehicle noise will be occurring during the actual studies.  How will these be synchronized with the actimeter measurements?
ConclusionS
This proposal lacks detail and as a result it is difficult to determine whether the results will add much new knowledge in the area.  All of the studies carried out to date on the effects of wind turbines on health are retrospective studies and are of poor research design.  This present study is no exception.  The best study design would be a prospective randomized control trial in which the subjects are studied before and after wind turbine installation.  These studies are very difficult to carry out in order to obtain good data.  If Health Canada was serious about getting feedback on their proposals a complete detailed research protocol should have been posted.  Only then could an adequate review of the proposal occur.

Based on productivity and the poor quality of this proposal, these investigators do not appear to be capable of conducting studies of such magnitude.
Rating

The rating scale used by CHIR was used in evaluating this grant proposal.  Out of a score of five, this proposal would be 1.5, which is out of the funding range.  In fact, this proposal would be triage – e.g., it would only be reviewed by the internal and external reviewers and would not be discussed by Committee.
Recommendation

Health Canada is a regulatory body and should not be doing epidemiological research.  CHIR should be calling for proposals to conduct studies on the impact of wind turbines on health.  Those grants would be peer-reviewed by experts in the field and the top ranked grants would be funded.  If Dr. Michaud and Health Canada believe they are capable to carry out the appropriate studies, they should apply like other researchers.  Additionally, the wind turbine companies should bear some responsibility for financing this research.
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