Volcanic Air Pollution over the Island of Hawai’i:  Emissions, Dispersal, Composition.
Association with Respiratory Symptoms and Lung Function in Hawai’i Island Schoolchildren
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B.  Test Questionnaire
Date 	 	Subject Code 		Student ID 	
Sitting Height (cm) 	 	Standing Height (cm) 	 	Weight (pounds) 	
EXERCISE
Have you been exercising in the last hour, for example in gym class or at recess?      

COLDS
Have you had a head cold, headache, stuffy nose, or runny nose in the last month? 
Have you had a chest cold, cough, or other chest illness in the last month? 
Are you all better now?  
When did you get all better? Today    Yesterday    2-3 days ago    4-7 days ago 
8-14 days ago    15-28 days ago    Don't know

ASTHMA
Has a doctor ever said you have asthma? 
If YES, when did you last have a problem with asthma -- such as chest tightness, coughing, or shortness of breath? 	Today    Yesterday	2-3 days ago	4-7 days ago 
	8-14 days ago   15-28 days ago	Don't know
Do you use an inhaler for your asthma? 
Did you use an inhaler today? 	
What inhaler(s) did you use? ___________________

SMOKING
	How many cigarettes have you smoked in:
	# of Cigarettes or  # of Packs

	The last 24 hours
	

	The last week
	

	The last month	
	

	The last 12 months
	

	Your whole life
	 Fewer than 100 cigarettes  More than 100 cigarettes


PACK = 20 Cigarettes
How old were you the first time you smoked a cigarette?  _____
How old were you the last time you smoked a cigarette?  _____
OTHER SMOKING
Have you smoked anything other than cigarettes in the last 24 hours?  No    Yes    Don't want to say
How many times have you smoked anything other than cigarettes in the last month?
 One to three times a month	 Average of once a week      Average of more than once a week
 Don't know 	 Don't want to say
SPIROMETRY 
Tech ID _______	Spirometer _____________		Start Time ________ a.m./p.m.
NOTES

C.  Wind speed and direction, 1992-2001
The NCEP-NCAR reanalysis data for the point 20o N, 152.5o W between January 1992 and December 2001 indicate prevailing northeasterly winds, 27o to 90o (“trade winds”), from May to October (Figure C).  Winds of low speed or with a southerly wind component (90 o to 270 o, sometimes called “Kona winds”) tended to occur between October and May, especially during El Niño winters with a warm Oceanic Niño Index (October 1994-May 1995 and October 1997-May 1998).  In contrast, there were few Kona winds in 1998-2001, when the Oceanic Niño Index was cold. 

Annual wind speed (red) and wind direction (green) at 20o N, 152.5o W (Northeast of Hilo), 1992-2001, 1000 millibar pressure (sea level), 00 Universal Time Constant (UTC), or 2 am Hawai’i Standard Time.



D.  Wind speed and direction, 2000-2009
Wind speed and direction data measured at Kilauea Summit at Hawaiian Volcano Observatory (19 o 25’ 16” N, 155 o 17’ 13” W, ~300 m elevation) is nearly real-time and publicly available, allowing some estimation of vog dispersal. Aggregate data for the entire period, and by months of the year, indicate that wind speeds were < 3.6 m/s, or wind direction from the south or west, less than 20% of the time (Figure D).  These calm, southerly, or westerly winds were more likely to occur in the months of November through April.

Wind rose summaries of wind speed and direction at Hawaiian Volcano Observatory (19 o 25’ 16” N, 155 o 17’ 13” W) by month, 2000-2010.  Each wind rose summarizes wind patterns during that specific month over 10 years.
[image: Figure_Wind Roses 2000-2010 group,crop]


E.  Results of community-based air monitoring 2002-2005, in 4 exposure zones: Low (brown), Intermittent (blue and black), Frequent (red); Acid (green).  A) SO2 emissions from Kilauea Volcano (metric tons/day).  Integrated 2-wk exposure measurements of B) SO2 concentration (ppb), C) PM2.5 (g/m3), and D) particulate acidity (nmol H+/m3).
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F.   Hawai’i Department of Health monitoring in Hawai’i Island communities, 2000-2009.  24-hr averages are shown.  SO2 (ppb) and particulate concentrations (PM) were measured at stations in Hilo (Intermittent exposure zone) and Kona (Acid exposure zone).  Honokaa (Low Exposure zone) was measured in 2000.  Monitoring began in Mountain View (Intermittent exposure zone) and Pahala (Frequent exposure zone) after emissions from the East Rift and Summit increased in 2008.
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Effects of Volcanic Air Pollution on Respiratory Health 
 



If your child had a chest illness in the past twelve months which was not asthma, 
pneumonia, or bronchitis or for which you do not know the diagnosis, please answer the 
following questions. 



G1.  How many times in the past 12 months did the child have some OTHER 
CHEST ILLNESS? 
G2.  What was the longest amount of time the child was ill with any OTHER 
CHEST ILLNESS in the past 12 months? 
G3.  Did the child take any of the following medications for any OTHER CHEST 
ILLNESS in the past 12 months?  If the child had more than one bout of 
pneumonia, answer for the WORST bout. 
G4.  Was the child kept overnight in the hospital for any OTHER CHEST 
ILLNESS in the past 12 months? 
G5.  During which months of the past 12 did the child have any OTHER CHEST 
ILLNESS? 



28.  During the past 12 months, did the child have any gastrointestinal illness (i.e., 
affecting the stomach or intestines)? 



A.  Were the child’s activities restricted for three days or more because of any 
such illness in the past 12 months? 



 B.  How long was the longest episode? 
 C.  Was any such illness treated with medication? 
 D.  Was the child kept overnight in the hospital for any such illness? 
 E.  During which months of the past 12 did this child have any such illness? 
29.  Has this child’s chest ever sounded wheezy including times when he or she had a 
cold? 
 A.  When was the last time this wheezing occurred? 
 B.  Has the child ever wheezed with colds? 
  B1.  Has this occurred in the past 12 months? 
 C.  Has the child ever wheezed when she or he did not have a cold? 
  C1.  Has this occurred in the past 12 months? 



D.  Has the child ever wheezed for 3 or more days of the week for a month or 
longer? 



  D1.  Has this occurred in the past 12 months? 
 E.  During which months of the past 12 did the child have an episode of 
wheezing? 
  



F.  Has the child ever had episodes of shortened breath with wheezing? 
  F1.  Has this occurred in the past 12 months? 
 G.  Has the child ever been wakened at night from wheezing? 
  G1.  What was the last time this occurred? 
 H.  Has the child ever required medication for wheezing? 
  H1.  Has this occurred in the past 12 months? 
 I.  Has the child ever been seen in a hospital Emergency Room for wheezing? 



I1.  During the past 12 months, approximately how many times has he or 
she been seen in an Emergency Room for wheezing? 



 J.  has the child ever been kept overnight in the hospital for this wheezing? 
  J1.  When  was the last time this occurred? 



K.  Does the child ever have wheezing after he or she has been playing hard or 
exercising? 



  K1.  Has this occurred in the past 12 months? 
30.  Has a doctor ever said this child had asthma? 
 A.  When was the last time the child took medication for asthma? 
 B.  Which best describes the child’s current level of symptoms? 



C.  During which month(s) of the past 12 months did the child take the most 
medication for asthma? 
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Effects of Volcanic Air Pollution on Respiratory Health 
 



54.  During the past 12 months, has there been any mold or mildew on any surface (other 
than food) inside the home? 
55.  Do you use a humidifier?  Include any humidifier system built into your heating 
system. 
 
FAMILY HISTORY: 
The questions in this section apply to the child’s family history.  If you cannot remember 
or do not know the answers to any of these questions, please fill in the “Don’t know” 
oval. 
 
56.  Has a doctor ever said the BIOLOGICAL FATHER of this child had chronic 
bronchitis, emphysema, or chronic obstructive lung disease? 
57.  Has a doctor ever said the BIOLOGICAL FATHER of this child had asthma or 
reactive airways disease? 
58.  Has a doctor ever said the BIOLOGICAL FATHER of this child had allergies or 
hayfever? 
59.  Has a doctor ever said the BIOLOGICAL MOTHER of this child had chronic 
bronchitis, emphysema, or chronic obstructive lung disease? 
60.  Has a doctor ever said the BIOLOGICAL MOTHER of this child had asthma or 
reactive airways disease? 
61.  Has a doctor ever said the BIOLOGICAL MOTHER of this child had allergies or 
hayfever? 
62.  Did this child’s mother smoke while she was pregnant with this child?  Include any 
period of time before she knew she was pregnant. 



A.  During which part of the pregnancy did she smoke?  Include any period of 
time before she knew she was pregnant. 



63.  Between the time this child was born and he or she turned two years old, did this 
child’s mother (or stepmother or female guardian) smoke? 
64.  Between the time this child was born and he or she turned two years old, were than 
any OTHER smokers in the household?  Include regular visitors.  Do not count the 
mother, stepmother or female guardian. 
65.  Between the time this child turned two years old and he or she started first grade, did 
this child’s mother (or stepmother or female guardian) smoke? 
66.  Between the time this child turned two years old and he or she started first grade, 
were than any OTHER smokers in the household?  Include regular visitors.  Do not count 
the mother, stepmother or female guardian. 
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Effects of Volcanic Air Pollution on Respiratory Health 
 



CURRENT HOUSEHOLD MEMBERS: 
 
67.  Counting yourself, how many people 14 years of age OR OLDER live in this child’s 
home? 
68.  Counting this child, how many people UNDER 14 years of age live in this child’s 
home? 
69.  What is your sex?  What is your age? 
70.  What is your relationship with this child? 
71.  Is English your primary language? 
72.  What is the highest grade or educational level you have completed? 
73.  In which of the following ranges did your TOTAL FAMILY INCOME fall for the 
last year?  Include all income, before taxes and deductions, of all members of your 
family. 
74.  During the past year, did your family receive any of the following benefits or was 
your family enrolled in any of the following public assistance programs? 
75.  Is your child covered under any of the following medical plans to help pay for doctor 
or hospital bills? 
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Effects of Volcanic Air Pollution on Respiratory Health 
 



Initial Questionnaire 
 



Effects of Volcanic Air Pollution on Respiratory Health 
Hawaii Island Children’s Lung Assessment Scientific Study 



“HICLASS” 
 



  
CHILD’S PERSONAL DATA: 
1.  What is today’s date? 
2.  What is this child’s sex? 
3.  What is this child’s date of birth? 
4.  What is this child’s age? 
5.  What is this child’s race? 
 
CHILD’S MEDICAL HISTORY: 
The questions in this section apply to the past medical history of your child.  In general, 
we are asking you to recall events that may have occurred several years ago.  If you 
cannot remember or were not living with the child during the time periods in question, 
please indicate that by filling in the “Don’t know” box. 
 
6.  What did this child weigh when he or she was born? 
7.  Please write in the exact birth weight in pounds and ounces: 
8.  Was this child born prematurely? 
9.  As a newborn, was this child kept in an Intensive Care Unit? 
10.  As a newborn, did this child need to have a ventilator or a tube put in the windpipe to 
help breathing? 
11.  As a newborn, did this child need oxygen while in the hospital? 
12.  As a newborn, did this child need oxygen at home after leaving the hospital? 
13.  Was this child seen by a doctor or other health practitioner for a severe chest illness 
BEFORE the age of 2 years? 
 A.  What was the diagnosis? 
 B.  Was the child kept in the hospital overnight for any such illness? 
14.  Was this child seen by a doctor or other health practitioner for a severe chest illness 
AFTER the age of 2 years? 
 A.  What was the diagnosis? 
 B.  Was the child kept in the hospital overnight for any such illness? 
15.  Has this child ever had an operation on his or her chest? If yes, specify. 
16.  Has this child ever had a serious chest injury?  If yes, specify. 
17.  Has a doctor or other health practitioner ever said that this child has cystic fibrosis? 
18.  Has a doctor or other health practitioner ever said that this child had heart diseases?  
If yes, specify. 
19.  Has this child ever had hay fever? 
 A.  At what age did he or she have FIRST hay fever? 
20.  Has a doctor or other health practitioner ever said that this child had allergies? 
 A.  To which is she or he allergic?   
 
CURRENT HEALTH: 
The questions in the following section apply mainly to current symptoms related to your 
child’s chest.  In general, we are asking you to recall events that have occurred over the 
past twelve months.  If you cannot remember or were not living with the child during the 
time periods in question, please indicate that by filling in the “Don’t know” oval. 
 
21.  Does this child usually cough first thing in the morning?   
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Hawaii Island Children’s Lung Assessment Scientific Study 

“HICLASS” 

 

   

CHILD’S PERSONAL DATA: 

1.  What is today’s date? 

2.  What is this child’s sex? 

3.  What is this child’s date of birth? 

4.  What is this child’s age? 

5.  What is this child’s race? 

 

CHILD’S MEDICAL HISTORY:

 

The questions in this section apply to the past medical history of your child.  In general, 

we are asking you to recall events that may have occurred several years ago.  If you 

cannot remember or were not living with the child during the time periods in question, 

please indicate that by filling in the “Don’t know” box. 

 

6.  What did this child weigh when he or she was born? 

7.  Please write in the exact birth weight in pounds and ounces: 

8.  Was this child born prematurely? 

9.  As a newborn, was this child kept in an Intensive Care Unit? 

10.  As a newborn, did this child need to have a ventilator or a tube put in the windpipe to 

help breathing? 

11.  As a newborn, did this child need oxygen while in the hospital? 

12.  As a newborn, did this child need oxygen at home after leaving the hospital? 

13.  Was this child seen by a doctor or other health practitioner for a severe chest illness 

BEFORE the age of 2 years? 

  A.  What was the diagnosis? 

  B.  Was the child kept in the hospital overnight for any such illness? 

14.  Was this child seen by a doctor or other health practitioner for a severe chest illness 

AFTER the age of 2 years? 

  A.  What was the diagnosis? 

  B.  Was the child kept in the hospital overnight for any such illness? 

15.  Has this child ever had an operation on his or her chest? If yes, specify. 

16.  Has this child ever had a serious chest injury?  If yes, specify. 

17.  Has a doctor or other health practitioner ever said that this child has cystic fibrosis? 

18.  Has a doctor or other health practitioner ever said that this child had heart diseases?  

If yes, specify. 

19.  Has this child ever had hay fever? 

  A.  At what age did he or she have FIRST hay fever? 

20.  Has a doctor or other health practitioner ever said that this child had allergies? 

  A.  To which is she or he allergic?   

 

CURRENT HEALTH: 

The questions in the following section apply mainly to current symptoms related to your 

child’s chest.  In general, we are asking you to recall events that have occurred over the 

past twelve months.  If you cannot remember or were not living with the child during the 

time periods in question, please indicate that by filling in the “Don’t know” oval. 

 

21.  Does this child usually cough first thing in the morning?   
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 A.  Has this cough been present for as much as 3 months in a row out of the year? 
22.  Does this child usually cough at other times during the day or night? 
 A.  Has this cough been present for as much as 3 months in a row out of the year? 
23.  Does this child usually seem congested in the chest and bring up mucus WITH 
COLDS? 
24.  Does this child usually seem congested in the chest and bring up mucus OTHER 
THAN WITH COLDS? 



A.  Has this congestion or mucus been present for as much as 3 months in a row 
out of the year? 



25.  During the past twelve months, did this child have a runny nose for 3 or more days 
out of the week for 3 or more months in a row? 
26.  During the past twelve months, was this child seen by a doctor or other health 
practitioner for an ear infection?   
27.  During the past twelve months, did this child have any chest illness? 



A.  Were the child’s activities restricted for three days or more because of any 
such illness in the past 12 months? 
B.  Was the child seen by a doctor or other health practitioner for any such illness 
in the past 12 months? 



 C.  Was the child diagnosed with any of the following chest illness? 
If your child was ill with ASTHMA  in the past 12 months, please answer the following 
questions. 
 D1.  How many times in the past 12 months was the child ill with ASTHMA? 



 D2.  What was the longest amount of time the child was ill with 
ASTHMA in the past 12 months? 
D3.  Did the child take any of the following medications when ill with ASTHMA 
in the past 12 months?  If the child had more than one bout of asthma, answer for 
the WORST bout. 
D4.  Was the child kept overnight in the hospital for ASTHMA in the past 12 
months? 



 D5.  During which months of the past 12 was the child ill with ASTHMA? 
If your child had PNEUMONIA in the past twelve months, please answer the following 
questions. 



E1.  How many times in the past 12 months did the child have PNEUMONIA? 
E2.  What was the longest amount of time the child was ill with PNEUMONIA in 
the past 12 months? 
E3.  Did the child take any of the following medications when he or she had 
PNEUMONIA in the past 12 months?  If the child had more than one bout of 
pneumonia, answer for the WORST bout. 
E4.  Was the child kept overnight in the hospital for PNEUMONIA in the past 12 
months? 



 E5.  During which months of the past 12 was the child ill with PNEUMONIA? 
If your child had BRONCHITIS in the past twelve months, please answer the following 
questions. 



F1.  How many times in the past 12 months did the child have BRONCHITIS? 
F2.  What was the longest amount of time the child was ill with BRONCHITIS in 
the past 12 months? 
F3.  Did the child take any of the following medications when he or she had 
BRONCHITIS in the past 12 months?  If the child had more than one bout of 
bronchitis, answer for the WORST bout. 
F4.  Was the child kept overnight in the hospital for BRONCHITIS in the past 12 
months? 



 F5.  During which months of the past 12 was the child ill with BRONCHITIS? 
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  A.  Has this cough been present for as much as 3 months in a row out of the year? 

22.  Does this child usually cough at other times during the day or night? 

  A.  Has this cough been present for as much as 3 months in a row out of the year? 

23.  Does this child usually seem congested in the chest and bring up mucus WITH 

COLDS? 

24.  Does this child usually seem congested in the chest and bring up mucus OTHER 

THAN WITH COLDS? 

A.  Has this congestion or mucus been present for as much as 3 months in a row 

out of the year? 

25.  During the past twelve months, did this child have a runny nose for 3 or more days 

out of the week for 3 or more months in a row? 

26.  During the past twelve months, was this child seen by a doctor or other health 

practitioner for an ear infection?   

27.  During the past twelve months, did this child have any chest illness? 

A.  Were the child’s activities restricted for three days or more because of any 

such illness in the past 12 months? 

B.  Was the child seen by a doctor or other health practitioner for any such illness 

in the past 12 months? 

  C.  Was the child diagnosed with any of the following chest illness? 

If your child was ill with ASTHMA  in the past 12 months, please answer the following 

questions. 

  D1.  How many times in the past 12 months was the child ill with ASTHMA? 

  D2.  What was the longest amount of time the child was ill with 

ASTHMA in the past 12 months? 

D3.  Did the child take any of the following medications when ill with ASTHMA 

in the past 12 months?  If the child had more than one bout of asthma, answer for 

the WORST bout. 

D4.  Was the child kept overnight in the hospital for ASTHMA in the past 12 

months? 

  D5.  During which months of the past 12 was the child ill with ASTHMA? 

If your child had PNEUMONIA in the past twelve months, please answer the following 

questions. 

E1.  How many times in the past 12 months did the child have PNEUMONIA? 

E2.  What was the longest amount of time the child was ill with PNEUMONIA in 

the past 12 months? 

E3.  Did the child take any of the following medications when he or she had 

PNEUMONIA in the past 12 months?  If the child had more than one bout of 

pneumonia, answer for the WORST bout. 

E4.  Was the child kept overnight in the hospital for PNEUMONIA in the past 12 

months? 

  E5.  During which months of the past 12 was the child ill with PNEUMONIA? 

If your child had BRONCHITIS in the past twelve months, please answer the following 

questions. 

F1.  How many times in the past 12 months did the child have BRONCHITIS? 

F2.  What was the longest amount of time the child was ill with BRONCHITIS in 

the past 12 months? 

F3.  Did the child take any of the following medications when he or she had 

BRONCHITIS in the past 12 months?  If the child had more than one bout of 

bronchitis, answer for the WORST bout. 

F4.  Was the child kept overnight in the hospital for BRONCHITIS in the past 12 

months? 

  F5.  During which months of the past 12 was the child ill with BRONCHITIS? 
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