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ABSTRACT 

A community hea survey w a s  conducted during the first 
f ive  months of 1987 i n  Kalapana, H a w a i i .  Some 676 res idents  
w e r e  interviewed during the  study, which represents  some 82% 
of a l l  households i n  the community. T h e  goal was t o  obtain 
base-line data on the health s t a t u s  of all,  community res idents  

t a t u s  of res idents  after geothermal development i n  t h e  
l e n t  air  quali ty,  i n  order to evaluate any changes i n  

area. 

morbidity, restricted 
and hospitalization) i s  worse than that of H a w a i i  County or 
State3 residents as a whole. 
exclusfvely, associated wlth *higher leve ls  o f  acute and chronic 
resp i ra tory  i l l n e s s  conditions. 

While. ambient air monitoring 1 
hydrogen su;lf:ide -and atmospheric radfat id  
high enough t o  beeunsafe to humans. 

Some na tura l  volcanl 
and is considered to be r f o r  t he  leve ls  of hydrogen 
sulf ide and radiation found i n  the atmosphere.. Wind pa t te rns  
may bring some of t h i s  pollution in to  the study area. 
unl ikely tha t  geothermal w e l l s  operating i n  other nearby 
communities affect the  study area, s ince  previous studses have 

T h e  health s t a tu  s ldents  (as measured by 
ivity due to  ' i l lness ,  ac t iv i ty  l imitation 

Differences are primarily, but not 

It is 

.; . . 

3 
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During the period of January through Marc 
baseline health survey w a s  conducted i n  the Kalapana 

Kilauea E a s t  R i f t  Zone on the i s land  of H a w a i i .  
the  most promising areas for geothermal energy 
i n  H a w a i i .  It is a volcanically active area where na tura l  
em~SSiOnS of S t e a m ,  S U l f U r  dioxide ( S o z ) , ,  hydrogen su l f ide  
( H 2 S )  and other  gases occur continually. 
development f o r  the  production of electrical ener  

res idents  in the area e raised concerns tha e H2S 
released in to  the atmosphere from the geothermal wel l s  may 
have an adverse i m p a c t  on their health. 
conducted per ta ining to t h e  health s t a t u s  of re ts i n  Puna, 
H a w a i i  (located some 10 m i l e s  from the .proposed geothermal 
development near  Kalapana) and the. impact w h i c h  t he  ear ly-  
w e l l s  had on the area. Two communities w e r e  StUdied, one 
(Leilani E s t a t e s )  which w a s  exposed t o  emissions of geothermal 
w e l l s  and one ( H a w a i i  Beaches E s t a t e s )  w h i c h  w a s  not exposed. 
It w a s  found i n  tha t  study tha t  there w e r e  "no differences In 
the  prevalence of self-reported acute  and chronic heal th  

ommunity of the  i s land  of H a w a i i .  Kalapana is located on the 

Geotherm 

1976. Since the first thermal production be i n  1916, 

In  1984 a study w a s  

conditions o r  var ious measures of disabi l i ty"  between the  
exposed and unexposed areas. They did f ind t h a t  both 
communities "had re la t ive ly  high rates of chronic resp i ra tory  
conditions when compared t o  H a w a i i  County and State-wide 
rates" (R br s# 1987). 
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T h e  cur ren t  survey w a s  undertaken to es t ab l i sh  baseline 
measures of the  health s t a t u s  of res idents  of the  Kalapana 
community (See Figure 1). T h i s  community is downwind of 
the proposed geothermal development, located south and w e s t  
of the  Puna community (where exfst ing geothermal w e l l s  are 
located). T h e  exis t fng w e l l s  located in Puna 
have no impact on the Kalapana area. 

are assumed to 

5- 
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T h e  purpose of t h i s  survey  i s  t o  es tabl ish the  health 
status of res idents  i n  the  designated area (See Figure 1) so 
that  a change in health status would be measurable i n  the  
event ambient air  qua l i ty  is impacted from geothermal resource 
development. The information obtained i n  t h i s  survey can be 
compared w i t h  follow-up surveys  which may be conducted i n  
the  fu ture  i n  order t o  determine i f  there has been a change 
i n  the heal th  s t a tus  of the residents. An evaluation of the  
health status of res idents  of the  Kalapana are4 can be made 
by comparisons w i t h  both H a w a i i  County and the  en t i r e  State. 
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METHODS AHD PROCKDURES 

A community w i d e ”  door-to-door survey of res idents  of 
Kalapana, that  is those cu t ren t ly  res iding within the study 

area as depicted in I l lus t ra t ion  A, w a s  designed. 
the small s i z e  of the community, it w a s  decided tha t  all 
res idents  should be contacted, rather than a sample. 
were three phases of the study. 
of exis t ing  maps and lists of households in the  study area, as 
maintained by the Xealth Surveil lance Program. 
w a s  ambient a5r monitarlng in order  t o  measure the amounts 
of 82s i n  t h  
velocity and direct ion of wind i n  the  study area during the 
t i m e  of the  survey. -Third, the  door-ta-door personal 
interv’lew conducted w i t h ‘  a l l  res-idents of the  Kalapana 
community (study area) 

phase began during t h  
continued through the firs eek of April  1987.: T h e  th i rd  

Because of 

There 
F i r s t ,  there w a s  an updating 

Second, there 

tmosphere, ‘atmospheric radiation and the 

T h e  first phase began in January 

ecbnd week of March’1987 and 
nd cont inued‘unt i l  the end of March 1987. T h e  second 

7 
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Phase O n e :  Updating of Maps and L i s t s  

It w a s  necessary t o  update the maps and lists of the  
study area because the ex is t ing  maps and lists had not been 
updated for  four years  p r i o r  to the  study and there had been 
a number of changes occurr ing i n  the area during tha t  t i m e .  
There had been some f i f t y  homes destroyed by recent  volcanic 
ac t iv i ty  i n  the area, and some roadways had changed as a 
resul t ,  Also, there had been some new home construction i n  
the  areas more d is tan t  from the  volcanic activity.  It w a s  
found that there w e r e  316 households i n  the Kalapana area at 
the t i m e  of the study. T h e  s tuuy area w a s  defined as Census 
Tract number 211, Segments .. one, four  and five. Segment one 
contains some two dozen residences i n  the Kaohe Homesteads 
located .on -the slopes of Kllauea approximately three m i l e s  
south-west of Pahoa town. 
Segment four on the w e s t  and is located+ i n  a lower elevation 
s t re tch ing  to:the sea approximately five m i l e s  south of Pahoa 
towa,,bordering Opihikao road on the north east and Black 
Sands Beach on the south w e s t .  Segment f ive  has-about one 
th i rd  of the residences i n  the t o t a l  study area. Segment four  
connects w i t h  Segment one on the north and Segment f ive  on 
the east and includes the town of Kalapana and continues in to  
Volcanoes National Park on the w e s t  and north. Segment four  
has over half of the  residences i n  the  study area and has been 
the scene of considerable volcanic ac t iv i ty  i n  recent  years. 
(See map of the  study area i n  Figure 1) 

Segment f i v e  connect 
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Phase Two: Ambient A f r  Monitorfng 

Ambient air  monitoring w a s  done i n  order  t o  measure 
ambient air  quali ty,  meaning the  extent  t o  which specific air  
pol lutants  such as hydrogen sulf ide and atmospheric radon are 
present  i n  t he  air. 
affect  the  heal th  s t a tus  of res idents  i n  Kalapana which may be 

contributed by geothermal development i n  the area. 
The ambient air monitoring w a s  done by means of 

mobile un i t s  which w e r e  moved t o  severa l  sites i n  the 
Kalapana area p r io r  t o  the t i m e  of interview. 
survey obtained -she resident’s i l l n e s s  conditions- during the  
month p r io r  t o  interview, the  air monitoring w a s  done during 
the  month p r io r  t o  the  dates households w e r e  scheduled for 
interview. Thus the  air w a s  measured at the same time the  
heal th  status of res idents  w a s  ascertained. 

T h e s e  are the primary pol lutants  which 

Since the  

The  ambient air monitoring w a s  conducted at  the Kaohe 
Station during the second week of March. T h i s  s ta t ion  w a s  
positioned in Segment number one i n  order t o  monitor the  
ambient air qual i ty  of res idents  i n  t h a t  area. This w a s  the  
first area t o  be interviewed i n  the heal th  survey one month 
later. 

w a s  measured during the th i rd  week of March, one month 
before the  health survey w a s  conducted i n  tha t  area. T h i s  
station, along w i t h  the  one at Black Sands w a s  able t o  
monitor the ambient air qua l i ty  of Segment f ive residents.  
T h e  Black Sands Station w a s  i n  operation during the  fourth 
week of March. 

The second area t o  be monitored w a s  Opihikao,which 

T h e  Kalapana Station w a s  i n  operation during t h e  first 
week of April. This s ta t ion  monitored the  ambient air qua l i ty  
of res idents  i n  Segment four  of Census T r a c t  number 211. 
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Health f n t e r v l e w  Survey 

T h e  survey w a s  accomplished by means of t h e  standard 
H a w a i i  Health Interview Survey questionnaire. T h i s  
questionnaire w a s  designed after the National Health Interview 
Survey quest ionnaire  and has been i n ' u s e  s ince  the  late 1960's 

by the Health Surveil lance Program (NCHS, 1975). 

The Eealth Surveil lance Program conducts a-  sample 
survey a c r o s s - t h e  State and produces estimates of the  
incidence and prevalence of self-reported acute and chronic 
I l lnesses ,  as w e l l  as associated measures of disabi l i ty  and 
restricted ac t iv i ty  f o r  each of t he  Counties and for  the 'S ta te  
of  H a w a i i  as a whole (R & S, 1986). 

of the  health s t a t u s  of  the  Kalapana community, s ince  it 
would enable a comparison of . cu r ren t  heal th  s t a tus  of the 
study area res idents  w i t h  res idents  both of H a w a i i  County and 
of the  State at approximately the  same t i m e .  In  addition, 
s lnce  .the H e a l t h  Surveil lance Program is an ongoAng. survey, it 
will be possible t o  measure changes i n  heal th  s t a tus  of 
res idents  i n  the  study area at 
future ,  and again make a s i m i l a r  comparison w i t h  res idents  of 
R a w a i l  County and-o  

efined f o r  purposes of t h i s  survey as 

T h i s  w a s  seen as an exce l len t  vehicle for  measurement 

any designated time in the  

he State at tha t  t i m e .  

If-reported acute Il lness,  the prevalence of 
self-reported chronic  conditions and disabSlitfes,  t he  extent  of 
restricted activity due t o  illness, the  number of 
hospi ta l izat ions and hospi ta l  nights, t h e  number of work 1 
and school loss d 
during 1986-87, t eSve month er iod preceding the  date of 

interview. In addition t o  these a l th  .related measures, t he  
various socio-demographic characteristics of t h e  community 
res idents  were a l so  obtained. 

and the  number of days spent  i n  bed" .  
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RESULTS 

CR 
H e a l t h  I n t e r v i e w  Survey 

Some 269 of the  316 households i n  the  Kalapana 
community w e r e  interviewed, meaning 82% of the  households 
cooperated i n  the study. This is s i m i l a r  t o  the  completion 
rate of the Health Surveil lance Survey statewide. There w e r e  
some 676 persons represented i n  the  269 households which 
w e r e  Studied, giving an average of some 2.6 persons per  
household i n  the  Kalapana community, compared t o  2.5 persons 
pe r  household i n  H a w a i i  County. This is s l igh t ly  lower than 
the  number of persons estimated per  household for t he  State 
(about 3 persons per  household). (See.Table 2H) 

Demographic and Social Characteristics 

Table 2 shows the comparison of demographic 
characteristics of res idents -  of Kalapana w i t h  H a w a i i  County 
and the State. In  Kalapana the re  are fewer persons age 45 

and over compared with H a w a i i  County and w i t h  the  State. 
There is a larger pr.oportion of res idents  of Kalapana i n  the  
mid-adult ages between 26 and 44 as compared t o  the County 
of H a w a i i  and the State. The  average age of Kalapana 
res idents  is 29.3 years  compared t o  43.2 years  for H a w a i i  
County and 41.2 years  for t he  State. (Figure 2) T h e  e thnic  
dis t r ibut ion i n  Kalapana is substantAally different  from tha t  of 
H a w a i i  County and the State. Some 69% of residents  of 
Kalapana are Caucasian, compared t o  23.8% of H a w a i i  County 
and 24.6% fo r  the State. Japanese, Fi l ipinos and Chinese are 
substant ia l ly  under-represented i n  Kalapana when compared 
with the County and the  State. 
"Other/Mixed/Unknown" are more comparable t o  their 

H a w a i i a n s  and 

proportaonal representat ion i n  the County and the  State. T h i s  
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1st no doubt, a r e s u l t  of considerable an-migration of 
Caucasians primarily from the  Mainland V.S. and from other  
areas of the State t o  t h e  Kalapana area. +(Figure 3) 

born i n  H a w a i i  County, w i t h  10% born elsewhere i n  H a w a i i .  
Some 50% were born i n  the Mainland U.S. .(Figure 4 )  Fifty 
four  percent  of Kslapana. res idents  age 18+ have l ived there 
less than ten  years, compared t o  10% i n  H a w a i i  County and 
22% for  the State. (Table 2 J  and Figure  6) 

and over are working (47%) than are H a w a i i  County res idents  
(67%),  both of which are lower than the  State percentage 
(66%). (Table 2E-and Figure 6) 

and construction occupations and under-represented in serv ice  
occupations compared t o  res idents  i n  other  areas of H a w a i i  
County and the  State. (Tables 2L, 2 M )  

family incomes under $lO,OOO p e r  year  than res idents  of 
H a w a i i  County (12%) o r  t he  State (6%). (Table 26) The 
median family income for  Kalapana families 1s $15,978 
compared t o  $178333 f o r  H a w a i i  County and $26,971 f o r  the 
State. When consldering family income and the number of 
persons in a family the percentage of families who have a 
poverty leve l  income i n  Kalapana is 26.7%. T h i s  compares t o  
8.1% f o r  H a w a i i  County and 6.5% fo r  the State. (Table 2H and 
Figure 7 )  

education than are found i n  the  Countyiof H a w a i i .  Some 44% 

of Xalapana residents  have gone t o  college w i t h  16% 

graduating. In H a w a i i  County only 20% have gone to college 
and 10% graduated from college. The State h a s  some 4 2 %  

having gone to  college w i t h  18% graduating. (Figure 8) 

able 2 K  shows only 30% of Kalapana residents  w e r e  

A.. s l igh t iy  lower percentage of Kalapana res idents  age 18 

Kalap ana r e8 ldents  are over-represented in agr icu l tura l  

A larger proportion of Kalapana res idents  (27%) have 

Kalapana res idents  have higher leve is  of completed 
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Based upon the above descr ipt ion of demographic and 
soc ia l  characteristics alone, one would not expect the  health 
s t a tus  of Kalapana's res idents  t o  be worse than other 
res idents  i n  H a w a i i  County o r  the State. Generally, s ince  t h e  
age of Kalapana's res idents  is younger than the County and 
the  State, prevalence of chronic conditions, which are 
generally much higher among the elderly,  might even be 
expected t o  be lower than for the  County and the State. 
Thus, it might be expected tha t  Kalapana's health s t a t u s  might 
be better than the County. The predominance of Caucasians 
and in-migrants from the  Mainland U.S. and other  areas of 
the  state would lead one t o  expect Kalapana residents '  health 
s t a tus  to be closer  t o  tha t  of the State o r  the Mainland US. 
than t h a t  of the H a w a i i  County residents.  The  following 
discussion wi3l compare the  health s t a t u s  of Kalapana w i t h  
t ha t  of H a w a i i  County and the  State. . 
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H e a l t h  S t a t u 8  

T h e  incidence of acute conditions is one important 
indicator of health s ta tus .  Incidence of acute  conditions is 
defined as the number of i l l nes ses  w i t h  onset during the  pas t  
three months, identified i n  the population over a specific t i m e  
period such as a year. For t h i s  study the t i m e  period is the 
year p r io r  t o  the date of interview, 1986-87. Table 6 A  

i l l u s t r a t e s  the age-adjusted incidence rates per hundred 
population fo r  the most common acute conditions. 
9-1 and 9-2) Kalapana rates foy resp i ra tory  conditions are 
much higher than fo r  the County of Eawai i  and fo r  tile State. 
Also, rates fo r  spra ins  and s t r a i n s  and for acute diseases of 
the ear, musculoskeletal, c i rcu la tory  and digestive diseases 
appear t o  be highest fo r  Kalapan'a. (Figure 10) 

Kalapana appear to be higher for resp i ra tory  conditions, such 
as bronchitis; emphysema, us i t i s .  In addition, 
chronic digestive cond ease, arthritis, 
musculoskeletal and i n  tic diseases appear t o  be 
highest i n  Kalapana. gures 11-14) 

(Figures 

Chronic conditions I are shown i n  Table 5B. R a t e s  fok 

In order  t o  test the overa l l  differences i n  acute and 
chronic rates between Kalapana and H a w a i i  County and the 
State a Wilcoxin Sign Rank T e s t  w a s  performed (Snedecor, 
1978) which shows tha t  the Kalapana rates per 1000 of 
age-adjusted acute and chronic conditions are s ignif icant ly  
higher (p<.Ol) than H a w a i i  County rates and State rates. T h i s  
indicates  tha t  res idents  in Kalapana have poorer health s t a t u s  
than do res idents  of H a w a i i  County and the State of H a w a i i .  
A s  discussed previously, the specific conditions which appear 
to be responsible for  t h i s  difference are primarily the acute  
and chronic resp i ra tory  conditions. 
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f the  overa l l  higher leve ls  of acute and 
chronic conditions in Kalapana, there are some specific acute 
and chronic conditions which have the same o r  lower 
prevalence i n  Kalapana than i n  H a w a i i  County o r  the State as 
a whole. For example; malignant neoplasms, hear t  disease and 
pept ic  u l ce r s  are-at  about the  same leve l  i n  Kalapana as fo r  
I I a w a i i  County ana' fo r  the State. 
neoplasms, thyroid disease, cerebrovascular disease and hear ing 
impairments 'are less' prevalent  i n  Kalapana than i n  H a w a i i  
County o r  t he  Stat 

In addition t o  a' consideration of the  incidence and 
prevalence" of acute and -chronic i l lnesses ,  other important 1 

indicators  'of heal th  status have to  do -with pleasures of impact 
of i l lness .  These measures.of imp Znclude such measures as 
limitation *of a c t i v i e ,  due' to i l l n  Persons can be measured 

ac t iv i t ies ,  whether . they be working, housekeeping o r  going t o  
school. 
which prohibi  he pe.rson from engaging'in h i s  o r  her  usua l  

c t lv i ty  a t - a  
limitation due t o  ' i l lness  which allows the 'person  t o  engage i n  
their- usual activity *but  e'estrkts the amount or kind of that 
part ic ipat ion Sl ight  l imitation is defined as some limitation 
but doesn' t-prohibit  the  amount o 

Hypertension, benign 

(Table 6B) 

arms of their  self-reported ab i l i ty  to- engage i n  their usua l  

Severe ac t iv i ty  l imitation is defined as limitation 

oderate ac t iv i ty  limitation is defined as 

s t he  ex ten t  of ac t iv i ty  limitation on 
d compares %hem with res idents  of 

Hawk11  County and the  State. It can be 
of which Iarea o 
higher percentages *of overa l l  act ivisy limitation, w i t h  higher 
percentages having severe  limitation of act ivi ty .  
t o  have higher ac t iv i ty  limitation than females. Caucasians 
and Hawaiians have higher percentages i n  the  more severe 

considers, " the o er ages tend to  have 

Males appear 
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l eve ls  of ac t iv i ty  limitation than do other  groups. These same 
pa t te rns  hold fo r  both Kalapana and H a w a i i  County. Both of 
these areas have about the same magnitude of ac t iv i ty  
limitation. T h e  State has somewhat lower ac t iv i ty  limitation 
overall ,  w i t h  lower percentages i n  the higher leve ls  of 
limitation than does Kalapana and H a w a i i  County. T h i s  would 
not be expected s ince  the population i n  Kalapana and i n  
H a w a i i  County is somewhat younger than the State average 
age, and age is an important fac tor  i n  ac t iv i ty  limitation. 

activity.  T h i s  is deflned as the number of days one must 
remain home from work o r  school or ,~?tpst s t ay  in .be 
m o s t  of a day due to  illness or in ju ry% (NCHS, Series 10, No. 
160, pe139), Again, as with ac t iv i ty  limitation, t h i s  1s a 

measure of the  impact.of i l lness ,  and where the incidence 
and/or prevalence of i l l n e s s  is higher .one would expect t ha t  
the  impact would be greater. 

able 4 i l l u s t r a t e s  the amount of restricted ac t iv i ty  for 
Kalapana compared : w i t h . _ H a w a i i  County .and the  State. A s  

w i t h  ac t iv i ty  limitation, m a l e s  have higher numbers of days of 
restricted ac t iv i ty  than females and older people have higher 
numbers of days than younger people. This is due primarily 
t o  the fact that  males have more chronic and acute illnesses 
and older people tend t o  have more chronic i l l nes ses  than do 
younger people. 

In comparing Kalapana w i t h  H a w a i i  County and the 

State, as expected, Kalapana has much higher leve ls  of 
restricted act ivi ty .  
H a w a i i  and place of b i r th  show s i m i l a r  pa t te rns  w i t h  those 
found when looking at ac t iv i ty  l imitations and leve ls  of 
morbidity. (Table 4A-D and Figures 15 and 16) 

A n  additional indicator  of health s t a t u s  is restricted 

Comparisons by age, sex, race, years  i n  
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State. 

Another-measure of heal th  s t a t u s  is the extent  to which 
health serv ices  are uti l ized. Usually the most severe i l l nes ses  

;and in ju r i e s  are cared fo r  i n  a hospital ,  thus  the  number of 
hospi ta l  episodes is a measure of sever i ty  of i l lness .  T h e  
number of hospi ta l izat ions and number of hospi ta l  nights  are 
shown i n  Table 4. T h i s  excludes long term hospi ta l  s t ays  

and it excludes normal de l iver ies  and v i s i t s  t o  a hospi ta l  
persons are not counted as members of t h e  household 

not requi re  an overnight stay. (Figure 17) 

In  Kalapana, it can be seen tha t  males have fewer 
episodes per  year  than females. .But males s tay  
r each episode, which means that their i l lnesses ,  are 

more severe  
Generally, 
whereas females are admitted most frequently during their 

ve progressed fur ther  than those of females. 
e admstted more frequently at  older ages, 

lapana compares favorably with H a w a i i  
s i m i l a r  numbers of hospi ta l izat ions 

owever, m a l e s  i n  Kalapana appear to 
have longer n males i n  H a w a i i  County o r  i n  
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Ambient Air Monitoring 

T h e  ambient air monitoring w a s  conducted at the  Kaohe 
Station dar ing the second week of March 1987 (See T a b l e  B 
fo r  a description of the location of the air  monitoring 
stations).  T h e  winds i n  t h i s  area are from the  north and 
north-west d u r i  the ear ly  hours  of the  day and s h i f t  
direct ion during the remainder of the- day, coming from *the 
north-east ,  and uth-east. T h e  average velocity during the  
study period w a  6.34 knots per  hour. Hydrogen su l f ide  ( H 2 s )  

ppb. L?.tmospheric -radlat ed+some 58.95 pic0 
cur ies  per '  cubic meter, 
study period. 

(ppb) w i t h  a. hig 

e 111.76 fo r  the 

east during the remaindir 'of t he  day. T h e  averageiwind 
veloci ty  w a s  5.42 :knots ;per *hour.- H 2 S  averaged one ppb wAth 
a high of four  ppb. Radon (atmospheric radiation) averaged 
60.64 pico cur i e s  per cubSc meter . w i t h  .a high of 62.84. (See 
Table '1) .. 

fourth week of arch  1987. -The wlnd direction w a s  from the 
north-east and south-east w l t h  a velocity of 6.34 knots per  
hour. 
ppb atmospherlc sadlat ian . (radon). 
cur ies  per cubic .meter:' w i t h  a h$gh of 61.69. 

The Kalapana Station w a s  i n  operation during the ,first 
w e e k  of A p r i l  1987. The wlnd d i rec t ion  sh i f t ed  from the  
south east to the  north east w i t h  an average velocity of 3.44 

knots. Hydrogen sulf ide,averaged two ppb w i t h  a high of f ive  

The Black Sands Station w erat ion during A t h e  

Hydrogen su l f ide  averaged one ppb~wl th  a high of f ive  
Radon averaged 61.04 pic0 
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ppb. Atmospheric radiation (radon) averaged 69.94 pic0 cur ies  
per cubic meter w i t h  a high of 71.29. 

Geothermal, Inc. (Alpha Microsystems, 1987) summarized the  
findings thusly: 

"Essentially, the amount of monitorlng 

T h e  repor t  t o  the Department of Heal th  by Mid-Pacific 

performed at  each si te allows comparisons w i t h  the  
data coliected from permanent s ta t ions  maintained 
by the Research Corporation of the  University-of 
H a w a i i  (R.C.U.H.) an$ by T h e r m a l  Power. T h e  
B a s e  Line s tudies  performed by N.E.'A. Corp. a l so  
present  a valid data base from which assumptions 
can be made. 

The wind direct ion average a t  t h e  monitoring 
sites seems t o  hau e bean I somewhat more EasterJy 
.than tha t  reported at the permanent s ta t ions  at 
the  T h e r m a l  Power D r i l l  Site and Woods Station 
near Pohoiki. T h e  wind speed w a s  qu i te  
consis tent  w i t h  data rep0 d a t  the permanent 
stations.  

i n  un i t s  of pico-curies per  cubic meter. T h e  
maximum permissible by National Health Standards 
is 4,000 pico-curies pe r  cubic meter." 
T h e  highest  leve ls  recorded durlng t h i s  survey w a s  

111.76 pico-curies i n  a 2 4  hour period which is less than three 
percent  of the allowable level. These readings are a l so  
consis tent  w i t h  readings taken a t  permanent stations.  

expected from every s ta t ion  except fo r  the Kaohe site. A t  

The  atmospheric radon (alpha) . w a s  measured 

T h e  hydrogen su l f ide  data collected w e r e  very much as 

Kaohe, readings far exceeded H2S l eve ls  expected. 
reported here a t  t i m e s  approached readings t o  be expected 
near  the HGP-A plant  site. Prevail ing winds during the  t i m e s  
of high readings (late morning and ea r ly  afternoon) and also 
distance make it very improbable fo r  the  readings t o  be Plant 
connected. "None of the res idents  of that area who were 
interviewed remembered noticfnn unusual odors. Schroeders 
Station, a continuously monitored s i te  for  RCUH e x ~ e r i e n c e s  
(Sic) s i m i l a r  circumstances at var ious t i m e s . "  

T h e  l eve ls  
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These flndlnns compare w i t h  those reoorted ln  the  Puna 
Study conducted some three years earller (€2 & S, 1987) where 
it w a s .  reoorted that: "... it 1s dl f f lcu l t  t o  determine the  exact extent  t o  

which the HGP-A w e l l  l o  contr lbut lna to  the 
ambient concentrations of H 2 S  In Lellanl '  Estates. 
A s  orevlouslv mentioned, Lellanl E s t a t e s  1s located 
on t h e  Kllauea E a s t  R i f t  Zone where ventlna from 
na tura l  volcanic fumaroles 1s contr lbut lna an 
indeterminate amount of H 2 S  t o  t he  ambient a i r  
i n  the area. In Hawallan Beaches Estates, 
maximum one-hour H 2 S  l eve ls  durlna the months 
of Pebruarv 1984 never exceed five DDb. Bv wav 
of comoarlson, the B2S l eve ls  at Schroeder 
s ta t lon  i n  Lellanl E s t a t e s  ranu non- 
detectlble leve ls  t o  s i x . D D b  an cred 2.6 oob 
durlna t h i s  one-month oeriod." 

Bv.wav of explanatloa, Lellanl Estates is close t o  and 

. 

downwind of the geothermal w e l l s  i n  that  area. It aDoears 
that the ambient air monltorlna Sn t he  present  study does not 
exceed the leve ls  hydrogen su l f ide  and, i n  fact, is on the  
averaae lower tha eve ls  reoorted i n  the earller studv 
which w a s  conducted 1 m i l e s  to the north and east of 
Kalaoana. T h e  only exception to t h i s  are the  leve ls  of H Z S  
measured at Kaohe which cloaer  t o  the area covered by the  
previous stuck. and w h i c h  is belleved to be affected by the 
natura l  vent ina of the  volcanlc fumaroles l n  that  area. 
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DrsmssIoH 

T h i s  , investigation is primarily for  the  purpose of 
providing base-line data w i t h  which fu ture  information on 
health s t a t u s  .can be compared i n  order  t o  evaluate the  ex ten t  
and nature  of changes, which may assess the r e su l t  of 
geothermal development. 
s t a t u s  of Kalapana res idents  pr ior  to geothermal development 
there have been comparisons of the  hea l th . s ta tus  of Kalapana 
residents w i t h  the res idents  of H a w a i i  County- and w i t h  t he  

In  order  t o  understand the  health 

ressdents  of the State. It can be concluded tha t  chronic and 
acute i l l nes ses  are more prevalent, and their effects. 
se r ious  i n  kalapana.than Sa Hawaii County and In the 
T h i s  f ind ing  i s  consis tent  w i t h  the  1984 -study .conducted i n  
Puna, where _"higher ..rates of a l l  chronic resp i ra tory  conditions 
(Le., 1br~nchltis/emphy8emaf, 'asthma', 'hay fever', ' s inusi t is '  
and 'other resp i ra tory  system diseases 1 . w e r e  ,found both i n  
Leilani E s t a t e s  an8 Hawafian Beaches:.Estates than H a w a l l  
County o r  pawaii statewide..rates dusLng .the s tudy  per5od." - 

(R bi SI 1981).  

During that study, air quality- monitoring i n  Volcano 
National Park indicated tha t  - nto ta l  suspended par t icu la tes  (sic) 
(TSP), SO2, H2S, and chtor lne . levels are normally below those 
which have been associated w i t h  adverse health effects, but 
during periods of volcanic erupt ions SO2 l eve ls  have exceeded 
state ambient air qua l i ty  standards." It w a s  concluded t h a t  
"natural  volcanic emissions may exacerbate exis t ing chronic. 
resp i ra tory  conditions." 

Kilauea Volcano, and a series of erupt ions occurred during and 
for  severa l  years  p r io r  t o  t h i s  study, it no doubt has 
considerable impact on the qua l i ty  of ambient air i n  the  study 
area. According t o  the  ambient air monitoring report  (Alpha 
Microsystems, 1987 and R & S, 1987) there appears to  be 

Since Kalapana is located i n  the  E a s t  R i f t  zone of 
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considerable natural venting of gases in to  the air, par t icu lar ly  
i n  Kaohe and Pahoa. 
and atmospheric radiation do not  approach leve ls  considered 
unsafe (Figure 18), it is believed tha t  overa l l  ambient air  
qua l i ty  i n  the en t i r e  study area is affected and may indeed be 
associated w i t h  the higher prevalence of morbidity and 
d isab i l i ty  i n  the  area as compared t o  o ther  areas w i t h  less 
exposure t o  these pollutants. 

It is lmportant t h a t  i n  the future ,  measurements taken 
of the health status of Kalapana res idents  take in to  account 
the qua l i ty  of ambient air in Kalapana during and pr ior  t o  the 
stndp, in an attempt t o  separa te  the  effects of na tu ra l  
volcanic emissions from those resu l t ing  from geothermal 
development. 
the  ambient air  qua l i ty  p r io r  to geothermal development, and 
hence the heal th  status of Kalapana res idents  without the 
effects of geothermal emissions. 

of the health status of the  Kalapana res idents  w i t h  res idents  
of H a w a i i  County and the  State. These comparisons can 
provide control  populations w i t h  which the Kalapana 
community can be compared, i n  order  t o  evaluate any-changes 

While the  l eve l s  of hydrogen su l f ide  gas 

T h i s  study w i l l  provide a basis f o r  comparing 

In addition, t h i s -  study provides a basis fo r  comparison 

and Sn order t o  assess the causes of such changes. 
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Summary and ‘Conclasicms 

O Residents of Kalapana are more 
l ike ly  t o  be born out  .of State, and have 
shor te r  duration of residence than is 

- typ ica l  f o r  res idents  in E a w a i i  County and 
the State as a whole. 

Residents of Kalapana are younger 
than the  average f o r  the County and the 

- 

Based upon their  demographic 
characteristics, Kalapana residents  would 
not be expected to have higher morbidity, 
d i sab i l i ty  and ac t iv i ty  l h i t a t i o n  compared 
to res idents  of H a w a i i  County and the  
State. I 1  

O Residents of Kalapana have overa l l  
higher incidence and prevalence of 
morbidity than do res idents  of H a w a i i  
County and the State. 

Residents of Kalapana have higher 
leve ls  of disabi l i ty  than do residents  of 
H a w a i i  County and the State.. 

Levels of hydrogen sulf ide and 
atmospheric radiation i n  Kalapana do not 
even approach leve ls  believed to  be 
dangerous t o  human health. 
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Ambient air qua l i ty  i n  t h e  study 
area is not  affected by ex is t ing  geothermal 
w e l l s  located near  Pahoa. 

Ambient -air qua l i ty  i s 8  however, 
affected by na tu ra l  volcanic ventilation, 
par t icu lar ly  i n  the Kaohe area. 

*. Determination .of the  effects of 
fu ture  geothermal development near the  
study area must take in to  account the 
leve ls  of na tu ra l  volcanic ventilation. 

O Any evaluation of t h e  health s t a tus  
An Kalapana An the fu ture  must consider 

. the  baseline health s t a t u s  indicators  
presented i n  th i s  study for Kalapana, 
H a w a i i  County and the State. 
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A. AGE-ADJUSTED 
8. AGE-ADJUSTED 

AREA 
C. AGE-SPECIFIC 
D. AGE-SPECIFIC 

AREA 

ACUTE INCIDENCE RATES BY AREA 
CHRONIC PREVALENCE RATES BY 

ACUTE INCIDENCE RATES BY AREA 
CHRONIC PREVALENCE RATES BY 



STATIONS : W O E  OPIHIKAO BLACK SANDS KALAPANA 
(1 1 (21 (3) (4 1 

DATES : March 10-18 March 18-25 Mar 25-Apr 1 April 1-8 

TOTAL HOURS: 211 167 168 160 

WIND SPEED(Knots/Hr): 

Average : 5.34 I 5.42 5.34 3.44 

Maximum: 14 11 12 9 

WIND DIF~E~TION rly AM: NW Early,AM: N NE/SE SE/NE 
her: NE/SE Other: NE/SE 

HYDROGEN SULFI 
, .  

Average : \ 4 ,  1 1 2 
I .  

M a x i m u m :  4 5 5 

RADON (Pic0 Curi 

Average : 8.95 50.54 67.04 69.94 

Maximum: iii.76 . 62.84 67.69 71.29 

=LPI I IL I .SP IL I I  

1-Kahoe Stati s located 3 Mi. SW of Pahoa at 1200 ft. elev. 
2-Opihikao Station was located 4 mi. WSE of Pnhoa at 600 ft. elev. 
3-Black Sands Station was located 6 ai. south of Pahoa at 800 ft. elev. 
4-Kalapana St ocated 9 mi. south of Pahoa at 20 ft. elev. 



Y E  

-c (x3mmmImcs, KAIAPANA 1987, HlmII (XXNIY AM) SrCLne, 1986 

l.mXE2A KAlApANA HlmIIaXNIy HAMIISI'ATE 
QNcmEYAGE:BYm r m € m F m m r r N l E l B E R ~ ~ ~  

M a n d F  'RYML 676 100.1 1l2630 100.1 1034560 100.0 

uder6 83 12.3 14867 13.2 105973 10.2 
6 1 7 h  137 20.3 25089 22.3 208315 20.2 

18-24 ms 45 6.7 10269 9.1 l.23864 12.0 
25-34 WS 148 21.9 19154 17.0 195477 18.9 
35-44 h 147 21.7 11905 10.6 123026 11.9 
4564h 36 5.3 lop79 9.3 102361 9.9 
!55-64ms 39 5.8 10423 9.3 93055 9.0 
65+ yis 41 6.1 10464 9.3 81889 7.9 

W m M L  100.1 m233' 99.9 5 i e  100.0 - 7  

.t 

38 10.6 
73 20.3 
23 6.4 
TI 21.4 
88 24.4 
19 5.3 
18 5.0 
24 6.7 

m 
12761 
4334 
9846 
6205 
5174 
!5235 
5714 

13.6 
22.3 
7.9 

17.2 
10.8 
9.0 
9.1 

10.0 

10.7 
20.6 
11.3 
19.1 
12.0 
9.4 
8.8 
8.1 

100.1 55397 100.1 516992 100.0 

thckr6 4s 
617 yli.s 64 

18-24 yzs 22 
25-34n-S 7l 
3594h 59 
4564h 17 
!j5-64Yh 21 
65+ ms 17 

14.2 
20.3 
7.0 

22.5 
18.7 
5.4 
6.6 
5.4 

7lo3 
123U7 
5736 
9308 
moo 
5 3 s  
5188 
4750 

12.8 
22.2 
10.4 
16.8 
10.3 
9.6 
9.4 ' 
8.6 

50803 9.8 
102351 19.8 
65456 12.7 
96'751 18.7 
61011 11.8 
53597 10.4 
472% 9.1 
39763 7.7 

lxI3xzzB ALLRACES 676 99.9 112630 99.9 

rhlcasian 3!B 
Japaru3se 9 
Filipino 6 
(Nnese 4 
Bl& 8 
I .EmPmw 170 
OthMhWc 80 

59.0 
1.3 
0.9 
0.6 
1.2 

25.1 
11.8 

26767 
22980 
9957 
1332 
269 

34847 
16478 

23.8 
20.4 
8.8 
1.2 
0.2 

30.9 
14.6 

254904 
228033 
115556 
46705 
30334 
2a3283 
15276 

99.9 

24.6 
22.0 
11.2 
4.5 
2.9 

19.9 
14.8 

- 

SU€333: Health Surveillance F9wgm11, R & S Office, Hawaii Dept of Health 



c ' I  

F 

aEBlEIEDrn(18+) 456 99.9 697a 100.0 621497 100.1 

0-11 Years 63 13.8 1[)309 14.8 90290 14.4 
Hish-clt'ad 163 35.7 45798 65.7 289415 46.1 
sane m l m m  1s2 33.3 - 6569 9.4 136552 21.8 
Coll Graduate 51 11.2 3911 5.6 88854 14.2 
GratiuateM 27 5.9 3133 4.6 22386 3.6 

TABp%mK4RsIXns (l8+): 456 100.0 7lm 100.0 709695 100.1 

m f e d  247 64.2 40753 m.0 461158 65.0 
widowed 13 2.9 tB37 8.3 35311 5.0 
Never mid 132 28.9 iam 27.2 in= 24.2 
mvarced/separated 64 14.0 5388 7.5 41656 5.9 

~wlFm2EcmmrAcr (18+): 456 100.0 72695 100.0 7l73s!j 99.9 
~~ ~- 213 46.7 41593 57.2 475560 66.3 

IhsJob,Mutmk 6 I 1.3 257 0.4 5240 0.7 
NoJob,Mutmk 218 47.8 m 6  41.6 229106 31.9 
No*, JAddaz 19 4.2 569 0.8 7450. 1.0 

' I ; A I p % 2 F m A c r I v m :  676 100.0 1l2fj29 1QO.1 1034560 100.1 - m 34.2 42108 37.4 4643fx 44.9 m- 80 11.8 12461 11.1 9676l 9.4 
FktiXed 60 8.9 . 8.7 84906 8.2 
Going to scbool 172 25.4 27.3 i6Ei406 25.8 -- 133 19.7 17551 15.6 122121 ll.8 

lx€m 2G FAMILY m: 676 99.9 1l2630 99.9 1034560 100.0 

tlIxkr $S,OOO 2.9 18255. 1.8 
$ 5 . m  9,999 9.3 38615 3.7 
$lO,OaI-$l4,999 7.9 , 76813 7.4 
$15 ,ooMl9,999 10.5 89244 , 8.6 
s2o,ooo-pb2Q,999 24 3.6 10249 9.1 103551 10.0 
$25,ooo-$2!3,999 32 4.7 6474 5.7 91620 8.9 
$30,-,999 17 2.5 6190 5.5 93!m 9.1 
$35,-,999 7 1.0 1941 1.7 66186 6.4 
$4o,OOo and over 33 4.9 8928 7.9 20SE 2'7.6 
lJlhain 20'7 30.6 44394 39.4 170695 16.5 

souzcE: Ijealth Surveillance FVogmm, R & S Office, Hawaii Dept of Health 



W3IE2HFlXQXl-U/€WfXlYLZVEL 26.7% 8.19; 8 6.5% 

AVER4tZNU4E43?Fl3SXSAN 2.6 2.5 8 3.0 

mm F r n Y  lNaM?i $15,978 $17,333 * $26,971 

AvEilAGErn -1 29.3 43.2 41.2 

-==I==- 25 5.5 124 0.2 5163 0.7 
1-9 Years 226 49.6 7505 10.4 145153 20.8 

lo-19Years . 82 18.0 8231 11.4 loo604 14.4 
20-29 Years 38 8.3 16110 22.3 l28660 18.4 = Years 40 8,8 lll84 15.5 88752 12.7 
40-49 Years 17 3.7 8351 11.6 67190 9.6 
5OYeerSdoVer  28 6.1 #n4S 28.7 163102 23.3 

m2RPthEImBIRIB: 676 100.0 112630 99.9 1034560 100.0 

30.0 81814 
7864 

10.2 1235 

216 
a . 3  14810 
6.8 6437 
2.7 1 

2 5 3 .  

72.6 1131s 
7.0 419528 
1.1 68077 
0.2 38420 
0.2 4399 

13.1 241142 
5.7 1 4 l m  
0.0 8093 

10.9 
40.6 
6.6 
3.7 
0.4 

23.3 
13.7 
0.8 



~~ 

m 2 L m :  676 89.9 112630 100.2 1034560 

&,Farest Ashirrg 62 0.2 = n4o 6.3 20lTI 
(xmmuaioil 41 6.1 2559 2.3 28003 

10 1.5 32lO 2.9 22638 
Trans,(3aap,utillty 8 1.2 2814 2.6 37599 
Wblesale Trak 11 . 1.6 857 0.8 13183 
RetaLlTrade 46 6.8 n74 6.4 88180 
Fin.Ins,Real Est 11 1.6 2341 2.1 35241 
BusaRepairSvc 7 - .  1.0 1987 1+8 24024 
€kJxmal service 7 1.0 5314 4.7 36m 
mtetmecsvc 1 0.1 272 0.2 5570 
praf&Relsvc 30 4.4 6449 5.7 84161 
Gavt(civilian) 12 1.8 2088 1.9 51495 
ELtLitarysvc 0 0.0 184 0.2 a n  
lhMiswf/scbl/Ret 430 , 63.6 70241 62.4 541247 

99.9 

2.0 
2.7 
2.2 
3.6 
1.3 
8.5 
3.4 
2.3 
3.5 
0.5 
8.1 
5.0 
4.6 

52.3 

'IIABEE2Mocc[BATIoN: 676 89.8 Il2630 1300.1 1034560 100.0 

- m , E E m a g  26 . 3.8 1343 1.2 31252 
4 ' 1  :0.6 0.5 19133 

pTafessional/spec 23 3.4 3.2 . 5'7433 
l w m k a m e l ~ *  2 0.3 788 0.7 13199 
sales 24 3.6 5378 4.8 60028 
-suppJTt 15 2.2 6044 5.4 82m6 
PrivateHarsehold . 1 0.1 156 0.1 1584 

service  tio on 25 3.7 6369 5.7 65838 

FarestryocC. 1 0.1 T7 . 0.1 135 

Brptect servioe 3 .  0.4 731 0.6 8820 

iam,Agri,Related 44 6.5 5351 4.8 16893 

F M ,  -, 11 1.6 283 0.3 1306 
9 2.0 17600 

ckxl&m&Oxl 34 1.7 21855 
Exbactive 0 0.0 143 
Military * 0.2 4647l 
precislm prod 0.3 1327 1.2 10518 
m. Lnspect- 0.9 l358 1.2 7509 
==Q,Efat 0.9 I 2617 2.3 17834 
€Iandl,c1ean,= 1.6 l3139 
mkWn,Retired,w 354. 51.7 450637 
Houswlfe 74 10.9 12196 10.8 91077 

3.0 
1.8 
5.6 
1.3 
5.8 
7.9 
0.2 
0.9 
6.4 
1.6 
0.0 
0.1 
1.7 
2.1 
0.0 
4.5 
1.0 
0.7 
1 e 7  
1.3 

43.6 
8.8 

m: Health Sunreillance Program, R & S Office, i i a d l  Dept of Health 

ESIILE: 
* hcllxks active duty residents, excludes those living In imrmcks and ships. 

occupitlm am usually splread accmss several ixxbstries, therefore it 
It I s  rare to get exact sratches of specific ~ t l o a r s  within an inchLstry 



M d F  All- 250 4.4 8.8 ‘ 6.4 80.4 

- 6  
6-17 YZs 

18-24 Yi-s 
25-34n-s 
35-44n-s 
45-hiQYi-S 
55-61n-s 
65+ Yi-S 

13 0.0 
31 0.0 
10 0.0 

67 6.0 
l2  0.0 
28 7.1 
32 l2.5 

57 1.8 

0.0 
0.0 
0.0 
7.0 
9.0 

16.7 
17.9 
15.6 

0.0 100.0 
0.0 100.0 
0.0 100.0 
1.8 89.5 
9.0 76.1 
8.3 75.0 

10.7 64.3 
15.6 56.3 

MrE Alf- 134 7.5 10.4 5.2 76.9 

. - 6  7 0.0 0.0 0.0 100.0 
6-17 YZIS 15 0.0 0.0 0.0 100.0 

18-24 yrs 3 0.0 0.0 0.0 100.0 
25-34Yi-S 32 3.1 9.4 0.0 87.5 
35-44Yk-S 38 7.9 7.9 10.5 73.7 
4564Yi-s 7 0.0 28.6 14.3 57.1 
55-64yzs 13 15.4 15.4 7.7 61.5 
E +  yis 19 21.1 21.1 5.3 52.6 

FmNE AllAges 116 0.9 6.9 7.8 84.5 
~~~ 

- 6  6 0.0 0.0 0.0 100.0 
6-17 Yk-S 16 0.0 0.0 0.0 100.0 

18-24 Yi-S 7 0.0 0.0 0.0 100.0 
25-34 yrs 25 0.0 4.0 4.0 92.0 
3544Yi-S 29 3.4 10.3 6.9 79.3 
4564Yi-S- 5 0.0 0.0 0.0 100.0 
55-64m 15 0.0 20.0 13.3 66.7 
6 5 +  Yk-S 13 0.0 7.7 30.8 61.5 

lmIJ%3EI URmS 249 4.4 8.8 6.4 80.3 

mlxasian 157 5.1 8.3 7.0 79.6 
Hamiian 57 3.5 8.8 5.3 82.5 
other 35 2.9 11.4 5.7 80.0 



m I , '  (33IDm BY&X FTmnB S E V E I i E m  sLI[iflTNDafaiIc 
aJmm 

M m d F A l l @ S  33038 5.9 4.2 7;7 82.2 

tader6 2423 14.7 20.8 16.0 48.5 
2.1 6.3 89.2 

18-24 m 1154 ' 0.0 1.8 14.2 84.0 
25-34 yrs 3820 " 2.0 2.7 4.1 91.2 
35-44m 3594 3.0 3.2 12.7 81.1 

1 5.7 '4.2 7.4 82.7 
0.2 1.6 7.3 90.9 

6S+ Ws 8589 12.6 3.7 . 6.0 78.6 

6-17- 3986 ' 2.4 

' - Llnder 6 
6 1 7 W  1806 4.8 00.1 

25-34m -2325 4.1 89.6 
3544m 2140 3.5 17.1 76.9 
45-54 m 2026 - 10.6 
!j5-64Ws 2981 
65+m 4588 * a . 7  

f;lnder6 
6-17Ws ,2180 7.5 90.1 

18-24m 598 9.0 87.5 
25-34- 1495 
35-44- 1454 
4564 Yrs 1742 
55-64m 2743 4.2 93.4 
65 + Y h  3981 16.0 5.6 '72.5 

-~ 

mBrE3B Au,RAlEs 3303!3 s.9 

thucasian 10486 6.8 82.1 
Hawaiian 7996 
other 14551 4.6 



M a n d F A l l A g e s  369493 2.9 5.1 7.1 84.9 

lhder6 
6-17 'Ihs 
18-24 R-s 
25-34'Ihs 
35-44YI-s 
4sbQR-s 
55.64R-s 
65+ Yrs 

18979 3.5 7.4 4.0 85.1 
45354 1 .o 2.7 4.7 91.6 
32457 1.1 3.8 3.9 91.1 
65672 1.0 3.2 5.3 90.5 
48409 1.9 2.1 7.5 88.6 
47958 2.4 5.1 8.0 84.6 
53513 3.9 6.6 8.8 80.7 
58151 ~ 8.0 10.1 10.7 71.2 

U m  AllAges 184268 3.8 5 .O 7.4 83.9 

-lhder6 10045 0.0 5.7 5.9 88.4 
6-17 Ilks 25318 1.4 4.3 5.9 88.4 
18-24b 12143 1.9 3.7 7.6 86.8 
2544R-s 318#) 1.7 3.0 4.6 90.7 
35-44- a72 3.0 2.5 8.9 85.6 
W Y r S  23285 4.2 3.2 5.6 87.1 
!j5-64R-s 27496 5.7 7.4 9.9 77.0 
65+m 30389 8.3 9.0 10.1 72.7 

FEpt91E AllAges 185225 2.1 5.2 6.7 85.9 

ulder6 
617 Yrs 
18-24 Yrs 
25-34Yrs 
35-44- 
45-54 yrs 
55-64YrS 
6!5+ 'Ihs 

6934 

19714 
33852 
25237 
24673 
26m7 
28762 

8.6 9.8 1.3 
0.5 0.7 3.1 
0.6 3.8 1.6 
0.2 3.4 6.0 
0.8 1.7 6.2 
0.6 6.9 10.3 
1.9 5.9 7,6 
7.7 ll.3 11.4 

80.3 
95.6 
94.0 
90.4 
91.3 
82.2 
84.6 
69.6 

TABEE3B p 3 L m  369586 3.0 5.1 7.1 84.9 

mucasian 113306 2.8 5.3 6.9 85.0 
€bailan 56953 3.1 5.7 7.8 83.4 
other 199321 3.0 4.8 6'9 85.3 



I ' I  

f 

6EUDER AND AGE PER YEAR PER YEAR PER STAY TYPES 0 DAYS SCHOOL 
~- 

H and F A l l  Ages 7.0 37.0 5.3 22.2 2.1 5.5 

Under 6 1 .o 1 .o 1 .o 18.5 0.0 4.8 
6-17 Yrs 3.0 . 14.0 4.7 7.4 0.3 7.3 

18-21 YrS 9.0 16.0 1.8 9.8 0.3 2.4 
25-34 Yrs 9.0 26.0 2.9 ~ 23.4 1.7 7.0 
35-44 Yrs 7.0 51.0 , - 7.3 30.2 5.6 6.2 

. 45-54 Yrs 3.0 39.0 13.0 48.0 0.8 1 .o 
55-64 Yrs 18.0 179.0 9.9 46.8 4.1 7.1 

0.0 

#ALE All Ages 1.0 ~ 42.0 10.5 25.0 2.7 8.0 

Under 6 0.0 . 0.0 % 15.8 0.1 7.9 
6-17 Yrs 3.0 ' 21.0 1.0 10.1 j 0.4 9.0 

18-21 Yrs 0.0 0.0 * 18.8 . 0.6 4.7 
25-34 YPS ~ 1.0 9.0 9.0 28.3 0.5 8.9 
35-44 Yrs 6.0 66.0 ' 11.0 31.8 7.4 9.6 

' 45-54 YPS 0.0 0.0 * 45.5 0.0 1.9 
55-64 Yrc 28.0 . 283.0 10.1 57.4 8.3 15.4 
65 + Yrs . 13.0 92.0 7.1 15.0 3.8 0.0 

--------- ------- ------- 

- 59.0 * 5.9 13.8 2.6 - .  -- 
_)_- ----- 

FEMALE A l l  Ages 3.0 30.0 , 3.3 19.1 1.4 2.8 

Under 6 2.0 2.0 1 .o 20.8 I 0.0 2.2 
6-17 Yrs 3.0 6.0 2.0 1.6 0.1 5.3 

18-24 Yrs 18.0 32.0 1.8 0.6 0.1 0.0 
25-31 Yrs 18.0 45.0 2.5 17.9 3.0 4.9 
35-44 Yrs 8.0 29.0 3.6 28.1 2.9 1 .I 

~ 45-54 Yrs 6.0 . 82.0 13.7 50.9 1.8 0.0 
55-64 Yrs 10.0 90.0 0.0 37.1 0.5 0.0 
65 t Yrs 6.0 12.0 2.0 12.0 0.9 0.0 

P ---------___-___--------- 



#. and F A l l  Ages 6.8 34.8 5.1 8.7 1.8 3.9 --------- 
Under 6 2.3 19.9 8.7 5.3 1.3 4.4 

6-17 Yrs 1.2 8.7 7.6 3.6 0.5 3.0 
18-24 Yrs 9.2 70.8 7.7 12.5 0.4 10.2 
25-34 Yrs 6.5 16.4 2.5 5.9 0.8 1.6 
35-44 Yrs 3.2 16.8 5.3 7.6 1 .o 3.0 
45-51 Y ~ s  6.7 29.5 4.4 7.7 ~ 1.1 2.6 
55-64 Y ~ s  2.6 - 12.8 4.9 6.3 0.7 2.4 
65 + Yrs 12.2 54.9 4 s  ' 31.9 12.4 0.2 

#ALE A l l  Ages 2.6 13.8 5.2 9.0 2.2 3.5 
- - . .- 

Under 6 1.2 28.0 24.1 
6-17 Yrs 1.0 1.9 1.9 

18-24 Y ~ s  0.7 2.2 3.0 
25-34 Yrs 0.9 2.6 2.9 
35-44 Yrs 2.6 10.6 4.1 
45-54 Yrs 8.4 46.2 5.5 
55-64 Yrs 1.8 12.6 7.1 
65 + Yrs 8.5 25.7 3.0 

FEMALE A l l  Ages 7.1 35.6 5.0 

7.1 1.6 5.3 
3.5 0.1 3.1 

10.4 0.2 8.3 
5.0 0.9 1.2 

11.4 1.0 4.5 
10.1 . 0.6 4.0 
7.0 0.3 4.0 

28.9 16.8 0.4 

0.3 1.4 3.0 
-I 

~ ~~~ ~~~~~~~~ 

Under 6 3.5 11.0 3.1 3.2 1.0 3.5 
6-17 Yrs 1.3 15.8 12.0 3.8 0.9 2.9 

18-24 Yrs 15.9 125.6 7.9 14.2 0.6 11.5 
25-34 Yrs 12.4 31.2 2.. 5 6.8 0.7 2.0 
35-bb Yrs 3.9 23.5 6.1 3.4 1.1 1.3 
45-54 Yrs 5.0 13.4 2.7 5.4 1.6 1.3 
55-64 Yrs 3.5 13.0 3.8 5.7 1 .o 0.8 
65 + Yrs 16.6 89.0 5.4 35.7 6.8 0.0 -- --- 

TABLE 48 RACE I - -- -- 
Caucasian 10.0 52.6 5.3 15.2 2.1 2.7 
Hawai tan 8.1 34.1 4.3 12.0 1.6 4.0 
Other 5.5 47.7 8.7 10.4 1.6 2.8 

.===========-======t~=~~~-~===~=:~-========~========-~~~==~=-~=~~~==~-~======== 

SOURCE: Health Surveillance Program, R & S Office, Hawaii Dept o f  Health 
NOTE: 
* No cases 

Hospital episodes exclude norm1 deliveries, episodes endtng i n  death, and long term care stays. 



U and F All Ages 5.9 35.8 6.1 11.0 1.4 3.0 

Under 6 - 4.5 28.3 6.2 9.6 . 0.8 2.1 
6-17 Yrs 1.5 9.3 . 6.1 7 ..( 0.5 3.4 

18-2b YFS 8.6 33.8 3.9 9.0 0.7 4.2 
25-34 Yrs 7.3 33.3 4.6 9.5 0.9 2.7 
35-44 Yrs 5.1 29.9 5.9 10.5 1.1 3.1 
45-54 Yrs 5.0 : 28.4 5.7 13.2 1.5 4.0 
55-64 Yrs 6.9 . 53.6 7.8 15.4 3.0 2.8 
65 t Yrs 12.1 120.6 10.0 21.1 5.1 0.7 

MALE All Ages 4.4 34.1 7.1 11.3 1 .5 3.1 

Under 6 4.9 36.2 7.4 10.6 0.7 2.1 
6-17 Yrs 1.7 11.0 6.5 8.8 0.6 3.5 

18-24 Yrs 4.3 27.4 6.4 8.6 0.7 4.5 
25-34 Yrs 2.2 10.1 b.6 8.5 0.8 2.7 

45-54 Yrs 4.8 18.8 3.9 15.1 1.6 3.9 

65 t Yrs 13.0 140.3 10.8 19.9 5.8 0.2 

FEMLE A11 Ages 7.3 37.6 5.1 10.6 1.2 2.9 

------- 

- 
---- 

35-44 Vrs 3.4 25.3 7.5 9.9 1.3 2.8 

55-bh Yrs 8.1 76.3 9.4 17.4 3.7 , 4.0 

- P ----- 

Under 6 4.2 
6-17 Yrs 1.3 

18-2b Yrs 12.5 
25-34 Y ~ s  12.6 
35-44 Yrs 6.9 
15-54 Yrs 5.2 
55-64 Yrs 5.8 
65 t Yrs 11.1 

19.8 
1.5 

39.4 
57.2 
34.7 
37.1 
31.7 
99.8 

4.7 
5.6 
3.2 
1.6 
5.0 
7.1 
5.5 
9.0 

8.5 0.8 2.2 
5.9 0.4 3.3 
9.4 0.6 3.8 

10.6 1 .o 2.6 
11.1 1 .o 3.3 
11.5 1.4 4.2 
13.4 2.3 1.6 
22.3 4.4 1.2 

~-~~ ~ 

TABLE 48 RACE --- ----- ---I__--------------- 

. Caucasian 5.6 27.7 5.0 12.1 2.5 2.2 
Hawai ian  9.6 40.2 4.2 6.9 1.0 2.0 
Other 5.0 28.8 , 5.8 13.8 3.5 4.6 

................................................................................... 

SOURCE: Health Surveillance Program, R & S Office, Hawaii Dept o f  Health 
NOTE: 
* No cases 

Hospital episodes exclude norlaal del lverles, eplsodes ending i n  death, and long term care stays. 



-~~~~~~~~~~~~~~~ ~~ 

Und 1 Yr 
1-10 Yr 

11-20 Yrs 
21-30 Yrs 
31-40 Yrs 
41-50 Y r r  
51-60 Yrs 
60 + Yrs 

* * 
6.0 40.0 
4.0 8.0 

11.0 16.0 
10.0 110.0 
6.0 82.0 

40.0 160.0 
7.0 0.0 

* 26.5 0.0 1 .8 
6.7 26.2 2.1 8.4 
2.0 11.0 0.7 2.8 
1 .5 15.8 0.1 1 .o 

11.0 7.4 11.4 2.2 
13.7 21.1 0.0 1 .I 
4.0 67.2 5.4 0.0 
0.0 31.7 2.1 0.0 

TASLE 40 P U C E  OF BIRTH 

Hawaii County .4 .0  36.0 9.0 16.6 0.6 3.6 
Balance of State 10.0 14.0 1.4 17.5 6.3 7.7 
Mainland U.S. 7.0 44.0 6.3 28.8 2.5 6.8 
Elsenhere 11.0 33.0 3.0 13.1 0.2 2.9 - -- -- -----------_.--------------- -_____I . . . . . . . . . . . . . . . . . . . . . . .  ---- 

SOURCE: Health Surveillance Pro~ram, R L S Office,. Hawaii Dept of Health 
NOTE: Hospital episodes exclude normal deliveries, epfsodes endfng i n  death, and long term care stays. 

* No cases 
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Hawaii County 6.1 35.1 5.9 9.4 1.4 3.6 
&lance of State 6.5 42.3 6.6 12.6 1 .T 3.2 
k i n l a n d  U.S. 10.0 51 .7 5.2 13.8 1 .8 2.9 
Elsewhere 6.4 47.8 7.5 10.7 1.8 2.2 --- ------ - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SOURCE: Health Surveillance Program, R & S Office, Hawaii Dept of Health 
NOTE: Hospital episodes exclude norm1 deliveries, episodes ending i n  death, and long tern care stays. 
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3.2 0.0 

1.5 0.4 

17.7 2.6 

6.2 6.9 

0.8 2.1 

~ ~ _ _  

1.4 

3.4 

4.7 

6.4 

4.1 

=ID DIS%CISE 5.1 5.5 7.8 

DIABElEs 26.5 24.9 18.2 

4WRaA 0.0 0.3 0.6 

BIMI) DISEASES 0.0 0.4 1.3 

8.7 2.3 

8.8 - 14.0 

7.6 

11.4 

€umMATIcFEvER. IrwrlvE 7.1 0.3 2.8 
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0.0 

0.4 

7.6 

32.4 

8 3.2 

4.4 

3.7 

30.3 

6.6 

15 .Q 

16.1 

45.6 

5.8 

4.4 

8.5 

13.3 

0.7 

1.4 

5.6 

1.6 

5.8 

43.6 

30.8 

6.4 

0.1 

0.3 

10.9 

34.0 

3.9 

5.8 

2.9 

50.9 

10.9 

25.3 

12.1 

62.6 

822.6 518.5 678.4 



WEASLES 

RUBELLA 

CHICKEN POXIHUIPS 

VIRUS, NEC 

OTHER INFECT/PARASITIC 

COLD 

OTHER UPPER RESPIRATORY 

OTHER RESPIRATORY 

DENTAL CONDITION 

DIGESTIVE CONDITION 

FRACNRE/DISLOCATION 

SPRAINS/STRAINS 

OPEN WOUNDS/LACERATIONS 

CMUSIONS/SUPERFICIAL INJ 

OTHER CURRENT INJURIES 

EYE DISEASES 

EAR DISEASES 

HEADACHES 

GEN ITO-URINARY 

COMPLICATIONS PRE6/8IRTH 

SKIN DISEASES 

liBtSCULOSKEL I TAL 

CIRCULATORY DISEASES 

OTHER ACUTE CONDITIONS 

0.0 

0.0 

0.0 

0.0 

0.0 

2891.6 

1156.6 

433.7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

722.9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

144.6 

0 .o 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

175.2 0.0 

1401.5 1333.3 

700.7 800.0 

438.0 0.0 

0.0 0.0 

0.0 0.0 

87.6 0.0 

0.0 0.0 

0.0 0.0 

87.6 0.0 

87.6 0.0 

0.0 0.0 

262.8 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

87.6 0.0 

87.6 0.0 

175.2 266.7 

0.0 

0.0 

0.0 

0.0 

162.2 

1459.5 

810.8 

243.2 

0.0 

81.1 

0.0 

81.1 

0.0 

0.0 

81.1 

0.0 

81.1 

0.0 

0.0 

0.0 

81.1 

162.2 

0.0 

243.2 

0.0 

0.0 

0.0 

0.0 

163.3 

734.7 

979.6 

408.2 

0.0 

0.0 

0.0 

0.0 

163.3 

81.6 

81.6 

0.0 

81.6 

0.0 

0.0 

0.0 

0.0 

81.6 

0.0 

0.0 

0.0 0:o 0.0 0.0 0.0 

0.0 0 .o 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 106.5 85.4 

666.7 1230.8 292.7 1331.4 1301.8 

666.7 307.7 878.0 834.3 788.6 

0.0 0.0 0.0 284.0 227.4 

0.0 e.0 0.0 0.0 0.0 

333.3 0.0 292.7 53.3 71.5 

0.0 307.7 292.7 53.3 68.5 

333.3 0.0 292.7 53.3 71.5 

0.0 0.0 0.0 35.5 19.4 

0.0 0.0 0.0 35.5 27.4 

0.0 0.0 0.0 53.3 . 42.1 

0.0 307.7 0.0 17.8 27.7 

0.0 307.7 0.0 195.3 179.8 

0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 17.8 . 15.3 

0.0 0.0 0.0 71.0 58.0 

0 .'o 0.0 0.0 17.8 17.7 

0.0 0.0 292.7 142.0 151.2 



RUBELLA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

CHICKEN POX/MUMPS 30.2 8.5 0.0 0.0 0.0 0.0 0.0 0.0 5.9 4.8 

VIRUS, NEC 47.8 24.9 0.0 77.3 17.6 0.0 0 .0  22.5 29.0 28.4 

OTHER INFECT/PARASITIC 36.8 27.5 0.0 76.0 38.8 0.0 0.0 0.0 28.0 28.3 

, COLD 2835.4 893.4 242.7 494.8 353.4 379.7 797.6 1085.7 926.8 830.7 

OTHER UPPER RESPIRATORY 173.2 366.1 168.6 417.6 139.5 504.0 244.8 536.5 356.6 357.4 

OTHER RESPIRATORY 19.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 2.0 

DENTAL CONDITION 19.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 2.0 

DIGESTIVE CONDITION 59.1 0.0 29.3 13.4 0.0 0.0 0.0 27.1 15.3 14.2 

FRACTURE/DISLOCATION 22.7 34.1 299.8 0.0 178.3 0.0 0.0 179.9 73.5 80.5 

SPRAINS/STRAINS 0.0 72.0 0.0 - 0.0 0.0 0.0 19.8 28.3 20.5 18.6 

OPEN HOUNDS/LACERATIONS 0.0 12.1 81.9 20.3 21.0 30.0 158.6 

CONTUSIONS/SUPERFICIAL I N J  16.0 17.4 0.0 0.0 0.0 . 0.0 19.8 0.0 7.8 6.9 

OTHER CURRENT INJURIES 124.9 13.7 103.4 47.8 69.2 ; 45.6 89.4 55.7 68.8 68.2 

EYE DISEASES 0.0 0.0 0.0 0.0 14.4 0.0 0.0 0.0 1.5 1.7 

EAR DISEASES 133.6 30.1 40.1 15.4 14.3 52.5 - 10.4 0.0 38.1 35.4 

HEADACHES 16.0 0.0 32.0 0.0 - 14.1 16.9 18.2 20.3 11.7 - 
CEN ITO-URINARY 0.0 . 15.4 24.3 18.9 0.0 22.5 0.0 0.0 ,10.9 11.8 

COMPLICATIONS PREG/BIRTH 0.0 0.0 1 98.9 27.2 0.0 0 .0  0.0 0.0 13.6 17.0 

SKIN DISEASES ' 19.1 10.5 0.0 30.0 33.2 0.0 0.0 0.0 .5 13.7 

. MUSCULOSKELITAL 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22.5 2.1 1.8 

CIRCULATORY DISEASES 0.0 0 .o 0.0 0.0 0.0 35.5 0.0 0.0 3.3 3.5 



MEASLES 4.8 

RUBELLA 19.9 

CHICKEN POX/#UMPS 23.1 

VIRUS, NEC 96.6 

OTHER INFECT/PARASITIC 152.8 

COLD 2377.0 

OTHER UPPER RESPIRATORY 688.8 

OTHER RESPIRATORY 88.8 

DENTAL CONDITION 4.9 

DIGESTIVE CONDITION 65.1 

FRACTURE/DISLWT I ON 6.9 

SPRAINS/STRAINS 1 .5 

OPEN HWNDS/LACERATIONS 81 - 5  

CONTUSIONS/SUPERFICIAL I N J  25.7 

OTHER CURRENT INJURIES 76.4 

EYE DISEASES 48.6 

EAR DISEASES 288.5 

HEADACHES 2.2 

6ENITWRINARY 23.6 

COMPLICATIONS PRE6/B I RTH 0.0 

SKIN DISEASES 95.5 

MSCULOSKELITAL 0.0 

CIRCULATORY DISEASES 0.0 

OTHER ACUTE CONDITIONS 77.0 

1 .5 

0.0 

17.3 

29.3 

193.3 

983.2 

651.2 

12.8 

1.4 

12.6 

50.1 

54.5 

36.1 

14.6 

32.8 

41.0 

83.6 

8.4 

1 .a 
14.2 

35.7 

4.7 

5.1 

7.4 

0.0 

0.0 

0.0 

52.9 

87.3 

637.6 

638.2 

53.8 

31.9 

18.6 

52.7 

42.9 

67.4 

20.1 

51.2 

18.1 

40.2 

6.3 

23.3 

99.1 

38.4 

15.8 

0.0 

14.6 

0.0 

0.0 

0.0 

22.7 

62.6 

732.3 

559.6 

1.8 

14.5 

29.8 

19.8 

62.4 

26.3 

5.0 

62.4 

6.0 

9.2 

13.6 

36.9 

70.2 

24.8 

29.2 

5.3 

46.7 

0.0 

0.0 

0.0 

25.3 

92.5 

667.6 

519.4 

21.3 

14.2 

43.6 

32.6 

49.6 

35.2 

21.2 

32.0 

5.9 

26.3 

6.6 

20.5 

23.2 

78.2 

51.1 

9.8 

32.1 

0.u 0.0 

0.0 0.0 

0.0 0.0 

42.1 11.7 

49.7 25.9 

602.5 534.0 

578.5 439.2 

19.2 12.4 

13.7 0.0 

42.2 31.3 

31.4 31.9 

29.6 16.7 

59.2 76.1 

43.0 17.4 

51.3 32.1 

2.4 17.0 

28.0 48.6 

32.2 10.3 

53.8 12.6 

0.0 0.0 

28.3 13.2 

56.8 27.1 

3.6 0.0 

25.9 31.0 

0.0 

0.0 

0.0 

2.9 

1.6 

540.1 

250.2 

18.0 

0.0 

80.3 

62.5 

5.5 

4 .8 

1.3 

31.5 

11.3 

35.1 

11.7 

3.1 

2.0 

11.2 

40.3 

3.5 

96.5 

0.8 

2.0 

5.9 

34.9 

95.4 

886.5 

562.5 

25.4 

10.4 

36.1 

35.7 

38.9 

45.9 

17.4 

46.7 

19.9 

66.0 

11.1 

21 .7 

30.9 

40.4 

25.7 

3.8 

36.8 

0.8 

2.0 

5.9 

34.9 

95.3 

886.5 

562.5 

25.4 

16.4 

36.1 

35.7 

38.9 

45.9 

17.4 

46.7 

19.9 

66.0 

11.1 

21.7 

30.9 

40.4 

25.7 

3.8 

36.8 



TUBERCULOSIS 

TUBERCULOSIS, INACTIVE 

INFECTIVE/PARASITIC 

MALIGNANT NEOPLASM 

BENIGN NEOPLASM 

THYROID DISEASE * 

OIABETES 1 

' ANEMIA- 

OTHER BLOOO DISUSES 

HEADACHES 

flENTAL/NERVOUS 

RHEUMATIC FEVER, INACTIVE 

IUiEUMATIC FEVER 

NEAR1 DISEASE ' .  

CEREBROVASCULAR 

HYPERTENSION 

VARICOSE VEINS 

HEMORROIDG 

. OTHER CIRCULATORY SYSTEH 

BRONCHITIS 

ElvlPHYSEMA 

ASTHMA 

HAYFEVER 

SINUSITIS 

OTHER RESPIRATORY 

0.0 

0.0 

12.0 

0.0 

0.0 

0.0 

0.0 

0 .o 

0.0 

0 .fJ 

0.0 

0.0 

0 .o 

12.0 

0.0 

0.0 

0.0 ~ 

0 .o 

0 .o 

12.0 

0 .o 

48.2 

0.0 

0.0 0.0 

7.3 0 .o 

14.6 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 22.2 

0.0 0.0 

0.0 0.0 

7.3 0.0 

0 .o 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.Q 0.0 

0.0 22.2 

0.0 0.0 

0.0 0.0 

0.0 0 .o 

36.5 0.0 

0.0 0.u 

36.5 4b.4 

73.0 0.0 

76.1 43.8 0.0 

24.1 21.9 0.0 

0.0 0.0 

40.5 13.6 

0.0 13.6 

0.0 6.8 

6.8 0.0 

6.8 0.0 

0.0 0.0 

0.0 0.0 

6.8 . 27.2 

20.3 27.2 

6.8 0.0 

0.0 0.0, 

0.0 6.8 

0.0 6.8 

13.5 20.4 

20.3 20.4 

20.a 27.2 

6.8 20.4 

27.0 20.4 

0.0 6.8 

33.8 21.2 

67.6 61.2 

60,8 41.6 

13.5 13.6 

0.0 0 .0  

0.0 25.6 

0.0 51.3 

0.0 0.0 

0.0 0.0 

83.3 51.3 

0.0 0.0 

0 .o 0.0 

27.8 0.0 

0.0 16.9 

0.0 0.0 

0.0 0.0 

0.0 * 16.9 

0.0 0.0 

83.3 179.5 

0.0 51.3 

0.13 ' 102.6 

0.0 - 51.3 

27.8 51.3 

0.0 51.3 

21.8 16.9 

27.8 51.3 

27.8 51.3 

27.8 102.6 

6.8 0.0 f 0.0 0.0 24.4 

0.0 

24.4 

0.0 

0.0 

18.8 

122.0 

0.0 

0.0 

0.0 

0.0 

73.2 

24.4 

91.6 

0.0 

292.7 

b8.8 

24.4 

3.0 3.2 

1.5 1 .s 

19.2 17.7 

5.9 6.2 

1.5 0.8 

4.4 5.1 

17.8 26.5 

0.0 0.0 

0.0 0.0 

10.4 8 . 1  

14.8 14.0 

5.9 7.1 

1.5 1.9 

13:3 16.7 

1 .5 0.8 

41.4 55.2 

14.8 14.7 

17.8 . 18.2 

24.4 '" 10.4 10.3 

24.4 25.1 25.4 

0.0 4.4 5.4 

48.8 38.5 40.8 

146.3 56.2 53.1 

24.4 b2.9 39.0 

0.0 20.7 23.0 



TABLE 50: AGE ADJUSTED RATES PER 1000 POPULATION 8Y AREA, HAWAII 1986 AGE 
ADJUSTED KALAPANA, HAWAII A G E: 

CHRONIC CONDITIONS (CONT.) UNDER 6 6-17 18-21 25-31 35-11 45-54 55-64 65 + TOTAL RATES 

PEPTIC ULCER 

HERNIA 

GALLBLADDER 

OTHER DIGESTIVE 

ABNORMAL #ENSTRATION 

HENOPAUSAL CONDITION 

KIDNEY DISEASE 

OTHER URINARY DISEASE 

GENITAL DISORDERS 

SKIN DISORDERS 

0.0 0.0 0.0 20.3 20.1 

0.0 0.0 0.0 0.0 6.8 

0.0 0.0 0.0 6.8 6.8 

12.0 11.6 0.0 33.8 47.6 

0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 20.3 20.4 

0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 6.8 6.8 

12.0 36.5 44.4 27.0 40.8 

ARTHRITIS 12.0 0.0 22.2 20.3 20.4 

MUSCULOGKETAL 0.0 0.0 0.0 20.3 17.6 

FRACTURES/INJURIES 0.0 0.0 0.0 0.0 13.6 

eLIND( TOTAL) 0.0 0.0 0.0 0.0 0.0 

VISUAL IMPAIRMENT 0.0 0.0 0.0 6.8 13.6 

HEARING IMPAIRMENT 0.0 0.0 0.0 20.3 31.0 

SPEECH/INTELLECT IIPAIRHENT 0.0 0.0 0.0 0.0 0.0 

PARALYSIS 0.0 0.0 0.0 0.0 6.8 

0.0 

0.0 

0.0 

55.6 

0.0 

0.0 

27.8 . 

0.0 

0.0 

111.1 

0.0 0.0 8.9 6.3 

0.0 0.0 1.5 0.8 

25.6 73.2 8.9 10.2 

0.0 18.8 28.1 25.6 

0.0 0 .0  0.0 0.0 

0.0 0.0 0.0 0.0 

51.3 18.8 16.3 . 17.5 

0.0 0.0 0.0 0.0 

51.3 48.8 8.9 10.6 

76.9 48.8 39.9 45.6 

0.0 

0.0 

0.0 

27.8 

55.6 

27.8 

0 .0  

0.0 

307.7 268.3 

0.0 73.2 

0.0 0.0 

0.0 24.4 

51.3 73.2 

76.9 146.3 

0.0 0.0 

0.0 0.0 

15.9  59.1 

19.2 15.3 

3.0 1.6 

3.0 4.7 

14.8 18.8 

26.6 29.1 

0.0 0.0 

1.5 0.8 



TUBERCULOSIS, INACTIVE 

INFECTIVE/PARASI T IC 

MALIGNANT NEOPLASM 

BEN16N NEOPLASM 

THYROID DISEASE 

DIABETES 

ANEFlIA 

OTHER BLOOD OISEASES 

HEADACHES 

frlENTAL/NERVOUS 

RHEUMATIC FEVER, INACTIVE 

RHEUMATIC FEVER 

HEART DISEASE 

CEREBROVASCULAR 

HYPERTENSION 

VARICOSE VEINS 

HEMORROIDS 

OTHER CIRCULATORY SYSTEil 

BRONCHITIS 

EMPHYSEMA 

ASTHMA 

HAYFEVER 

SINUSITIS 

OTHER RESPIRATORY 

0.0 

1.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.2 

0.0 

0.0 

0.0 

0.0 

0.0 

9.4 

, -  

0.0 0.0 0.0 0.0 

5.2 0.0 2.4 2.7 

0.0 0.0 1.6 5.3 

0.0 2.1 1.3 2.7 

1 .o 3.0 4.9 8.6 

0 .o 0.0 12.1 . 12.0 

0.0 0.0 0.0 1.2 

0.0 0.0 0.0 0.0 

3.2 

1.3 

0.0 I 

.o.l 

1.5,  

0.0 

1.1 

0.0 

0.5 

0.7 

9.0 

2.5 3.2 1 .4 

5.5 6.3 21.5 

0.0 0.9 0.0 

0.0 0.0 0.0 

7.8 3.1 10.5 

0.0 0.0 0.0 

5.5 21.6 53.4 

0.0 4.7 6.0 

5.3 6.0 17.8 

0.  0.0 1.8 

7.3 9.6 2.1 

0.0 0.0 0.0 0.0 0.0 

65.9 30.7 17.5 18.3 38.9 

6.0 53.4 13.5 39.1 38.1 

2.5 11.1 14.7 16.2 21.5 

0.0 0.0. . 0.0 1.4 0.0 

0.0 0.0 

0.0 1.6 

3.0 1.6 

3.2 3.3 

5.7 1.2 

8.9 11.3 

49.4 59.7 

0.0 1.2 

0.0 0.0 

2.8 0.0 

25.4 12.1 

0.0 0.0 

3.8 0.0 

24.7 39.2 

0.0 1.6 

146.7 351.1 

6.9 17.2 

24.4 20.3 

3.2 4.3 

6.1 7.7 

3.2 12.6 

17.7 20.1 

24.4 16.0 

15.9 23.8 

7.0 3.9 

0.0 0.0 0.0 

3.2 0.4 0.4 

2.0 2.6 2.6 

67.2 7.7 6.9 

7.5 2.0 2.1 

13.4 5.3 5.5 

137.9 26.3 24.9 

0.0 0.2 0.3 

4 . 1  0.4 0.4 

4.2 2.3 2.3 

6.4 8.2 8.8 

1.6 0.3 0.3 

0.0 0.5 0.5 

99.3 18.1 17.1 

39.6 4.1 3.5 

474.5 100.3 95.0 

16.3 5.2 5.1 

3.8 8.0 8.5 

22.1 3.1 2.8 

5.6 7.6 7.5 

14.7 2.8 2.6 

15.9 29.3 27.9 

14.5 29.8 30.1 

6.1 13.4 14.1 

2.7 1 .5 1.5 

I -  71 



HERNIA 0.0 0.0 0.0 1.1 1.2 4.0 1.9 8.7 1.7 1.6 

GALLBLADDER 0.0 0.0 3.0 1.1 2.5 14.3 15.6 12.5 4 .6  4.7 

OTHER DIGESTIVE 1.6 1.3 5.5 6.4 10.0 5.0 10.9 15.5 6.1 6.2 

ABNORNAL lqENSTRATION 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

MENAPAUSAL CONDITIONS 0.0 0.0 0.0 0.0 0.0 0.0 6.4 0 .0  0.6 0.6 

KIDNEY DISEASE 0.0 0.0 1.3 1 .s 2.9 4.3 1.5 4.9 1.7 1.7 

OTHER URINARY DISEASE 0.0 0.0 2.5 0.0 1.2 1.4 0.0 6.9 1.1 1.1 

GENITAL DISORDERS 0.0 1.3 3.2 3.8 3.8 5.0 3.7 18.3 4.2 4.1 

SKIN DISORDERS 34.1 12.5 25.3 22.1 21.9 11.4 26.0 21.4 21.1 21.0 

ARTHRITIS 1.6 1.8 0.0 4.0 17.9 48.8 87.4 168.0 31.4 29.4 

MUISCULOSKETAL 

FRACTURES/INJURIES 

8t IND( TOTAL) 

VISUAL IMPAIRMENT 

HEARING IMPAIRMENT 

SPEECH/INTELLECT INPAIRMENT 

PARALYSIS 

ABSENCE OF EXTREMITIES 

0.0 0.0 8.9 2.8 4.2 12.8 15.7 31.1 7.5 7.5 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.6 0.5 0.4 

0.0 2.9 0.0 0.0 2.6 6.6 12.4 62.2 8.5 7.6 

1.0 7.3 6.9 16.1 25.4 58.2 50.2 173.1 34.0 32.4 

3.5 2.6 6.9 1.3 1.6 9.3 0.0 1.7 3.1 3.2 

1.4 0.0 0.0 1.3 8.4 0.0 0.0 38.3 4.8 4.4 

0.0 0.4 3.1 3.6 1.6 9.3 7.3 10.7 3.7 3.7 

BACK/SPINE INPAIRMENTS 0.0 2.2 23.7 39.8 61.8 43.3 48.9 44.0 28.6 30.3 

UPPER EXTREMITY IMPAIRMENTS 1.4 2.0 2.9 6.3 10.1 2.5 7.0 18.6 5.6 5.6 

LOWER EXTREMITY IHPAIRMENTS 1.6 11.8 8.0 15.0 24.4 11.8 18.2 37.3 14.9 15.0 

OTHER IMPAIRMENTS 30.8 16.3 0.0 28.9 12.6 11.9 10.6 7.5 16.7 16.1 



TUBERCULOSIS 0.0 0.7 L 

TUBERCULOSIS, INACTIVE 0.0 0.9 

1NFECTIVE/PARASITIC 7.8 2.9 

#ALIGNANT NEOPLASM 0.0 1.8 

BENIGN NEOPLASM 0.0 1.6 

THYROIO DISEASE 2.7 0.3 

DIABETES 0.0 1.8 

ANEMIA 0.0 0.7 

OTHER BlqD DISEASES 0.3 0.1 

HEADACHES , 0.0 5.3 

. NENTAL/NERVWS . 2.1 4.7 

RHEUMATIC FEVER, INACTIVE 0.0 1.0 

RHEUMATIC F.EVER 0.0 0.9 

HEART DISEASE 3.1 1.8 . 

CEREBROVASCULAR 0.8 0.8 

HYPERTENSION 0.3 0.1 

VARICOSE VEINS , 0.0 ' 0.0 

HEMORROIDS 0.0 - 1.1 

OTHER CIRCULATORY SYSTEN 1.1 0.6 

1 BRONCHITIS 13.0 10.9 

7 EMPHYSEMA 0.0 I 0 . b  

. ASTHMA . ~ bh.3 57.0 I 

, HAYFEVER 18.6 60.0 

SINUSITIS ~ 2.4 15.5 

OTHER RESPIRATORY I 4 .O 2.8 

0.2 1.3 1.9 ; 2.8 b . 0  

4.1 2.3 2.3 2.8 7.2 

4.3 7.6 4.5 2.6 2.1 

3.1 1.3 3.1 10.0 16.1 

b.1 2.3 6.7 6.9 8.5 

1.9 5.1 18.6 11.0 17.3 

0.4 6.0 13.5 28.! 56.1 

0.9 0.7 0.8 0.1 0.1 

0.6 0.8 P O  1.5 5.9 

11.6 11.5 13.1 9.1 2.5 

12.6 15.3 16.2 17.1 12.6 

2.9 2.1 , 5.2 3.5 3.2 

1 .o 1.5 3.2 6.4 3.3 

8.0 5.9 12.5 24.7 50.3 

0.0 0.6 0.5 3.5 10.3 

4.7 19.2 59.1 156.6 267.9 

1.7 5.3 8.0 13.5 21.7 

4.0 15.0 22.3 19.7 , 19.1 

1.7 0.8 2.7 5.5 10.3 

9.5 14.3 14.9 14.0 11.0 

0.0 0.0 2.2 1.3 10.0 

28.9 28.1 26.4 24.9 19.3 

63.9 73.9 69.5 64.8 41.1 

22.8 46 .0  (7.9 23.2 19.2 

1.3 3.1 4.5 2.5 5.8 

2.0 1 .b 1.1 

13.8 3.1 3.4 

5.1 1.7 1.7 

32.7 6.4 6.4 

7.9 4.1 b.l 

18.1 7.8 7.8 

90.5 18.2 18.2 

1.5 0.6 0.6 

b.2 1.3 1.3 

2.6 7.5 7.6 

13.6 11.4 11.1 

6.1 2.8 2.8 

2.3 2.1 2.1 

105.8 19.6 19.6 

34.3 1.4 4.b 

18.7 6,9 6.9 

15.6 11.1 11.1 

14.9 3.5 3.6 

16.3 12.8 12.8 

15.1 2.6 2.6 

29.3 34.5 34.5 

34.8 56.8 56.8 

15.1 25.7 25.1 

6.3 3.6 3.6 

73 ' .  



HERNIA 1.4 0.8 0.9 4.2 5.9 5.1 10.2 13.9 4.4 4.4 

GALLBLADDER 0.0 0.0 1.5 4 .4 6.5 17.1 31.5 28.3 8.5 8.5 

OTHER DIGESTIVE 6.4 1.6 11.1 14.3 13.3 16.8 25.1 34.0 13.3 13.3 

ABNORMAL NENSTRATION 0.0 0.0 1.4 1.6 1.1 0.9 0.0 0.0 0.7 0.7 

MENAPAUSAL CONDITIONS 0.0 0.0 0.0 0.0 0.2 8.5 4 . 9  0.6 1.4 1.4 

KIDNEY DISEASE 1.4 1 .o 5.6 3.0 6.4 12.1 12.6 11.6 5.6 5.6 

OTHER URINARY DISEASE 0.0 1.1 3.4 0.4 2.2 0.9 1 .o 6.1 1.6 1.6 

GENITAL DISORDERS 0.0 0.9 3.9 8.2 4.7 8.0 10.7 .16.Q 5.9 5.8 

SKIN DISORDERS 34.4 39.2 55.9 48.5 42.1 48.0 31.8 

ARTHRITIS 0.2 0.8 5.3 11.4 25.1 42.1 89.3 

MUSCULOSKETAL 0.0 1.2 1.6 4.0 7.6 12.7 13.9 

FRACTURES/INJURIES 0.0 0.0 0.7 0.0 0.0 0.0 0.0 

BLI ND( TOTAL) 0.0 0.0 0.3 0.0 0.0 0.0 2.5 

VISUAL IMPAIRMENT 0.8 2.2 2.4 4.8 6.7 11.1 18.5 

HEARING IMPAIRMENT 4.0 9.3 10.3 12.7 23.9 46.4 74.9 

SPEECH/INTELLECT IflPAIRMENT 8.3 6.2 1.9 1.1 0.9 4.8 5.3 

47.2 43.6 43.6 

160.4 30.8 30.8 

22.9 6.4 6.4 

0.0 0.1 0.1 

1.1 0.3 0.3 

70.6 10.9 10.9 

176.3 34.0 34.0 

3.6 3.9 3.9 




