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THE RELIABILITY OF HEART DISEASE DIAGNOSIS 

ON DEATH CERTIFICATES

CHAPTER I  

INTRODUCTION

Except fo r  some p o p u la tio n  su rveys, th e  assessm ent of 

p u b lic  h e a lth  im portance of c a rd io v a sc u la r -re n a l d isea se  has been 

based alm ost e n t i r e ly  on m o r ta li ty  s t a t i s t i c s  (Moriyama e t  a l . , 1971). 

The m edical l i t e r a t u r e  co n ta in s  many s tu d ie s  analyzing  deaths a t t r ib u te d  

to  c a rd io v ascu la r d isea se s  b u t few concerned w ith  the r e l i a b i l i t y  of 

these  diagnoses on the death  c e r t i f i c a t e s .

The World H ealth  O rgan ization  (WHO) Expert Committee on 

H ealth  S t a t i s t i c s  (1950) emphasized the im portance o f s tu d ie s  designed 

to  ev a lu a te  the  r e l i a b i l i t y  o f diagnoses en tered  on death  c e r t i f i c a t e s .  

The Committee re a l iz e d  th a t  fo r  various reasons, the diagnoses o f causes 

o f  death  on d ea th  c e r t i f i c a t e s  formed an in secu re  foundation  upon which 

to  b u ild  knowledge r e la t iv e  to  the frequency o f d is e a s e s . Aase (1960) 

rep o rted  th a t  approxim ately  20 per cen t of a l l  records in  the  f i l e s  of 

the  Bureau o f V ita l  S t a t i s t i c s  con ta in  e rro rs  o r om issions.

Many who use n a t io n a l  m o rta lity  da ta  complain th a t  they are  

o f  lim ited  value  b u t do n o t check th e i r  r e l i a b i l i t y  and y e t  continue to 

use the da ta  and to  draw ( te n ta t iv e )  co n c lu sio n s. A ttem pts to  v a l id a te

1



2

such d a ta  have been made from time to  tim e bu t u sually  the  requirem ent 

fo r  doing so has been lacking (B arc lay , 1966;. Kagan e t  a l . , . -1967a; and 

1967b). They a lso  rep o rted  th a t ,  a lthough  i t  i s  g en era lly  s ta te d  th a t  

the n a t io n a l  m o r ta li ty  s t a t i s t i c s  a re  to  some ex ten t u n re l ia b le , i t  i s  

d i f f i c u l t  to  a s c e r ta in  th e i r  degree o f u n r e l ia b i l i ty .

I t  i s  th e re fo re  f e l t  th a t  a c r i t i c a l  assessment of the p re sen t 

s tandards o f  d ea th  c e r t i f i c a t e  d iagnosis  o f  cause of d ea th  o f  h e a r t 

d isea se  would be a worthw hile s tu d y . This study w ill c o n s is t  o f two 

p a r ts .  The f i r s t  and p r in c ip a l p a r t  of th is  d is s e r ta t io n  i s  devoted to  

the e s tim a te  o f  th e  degree o f r e l i a b i l i t y  o f the  cause o f death  s t a t e ­

ment on the  death  c e r t i f i c a t e s  o f p a tie n ts  sa id  to  have d ied  from one 

of th re e  ca te g o rie s  o f h e a r t d is e a s e , i . e . .  Ischemic H eart D isease 

(IHD), H ypertensive Heart D isease (HHD) and Chronic Rheumatic Heart 

D isease (CRHD). These th ree  ca te g o rie s  c o n s ti tu te d  more than 95 per 

cent o f the to ta l  rep o rted  h e a r t  d isea se  m o r ta li ty  in Oklahoma C ity  in  

1969^. The second p a r t  inc ludes the  d e sc r ip tiv e  epidem iological 

a n a ly s is  o f a l l  d ea th  c e r t i f i c a t e s  which l i s te d  a form o f h e a r t d isea se  

as the  cause o f  d ea th  fo r Oklahoma County re s id e n ts , who d ied  between 

January 1, 1966 and December 30, 1970.

^According to  p re lim inary  re p o r t o f D ivision of V ita l 
S t a t i s t i c s  of Oklahoma S ta te  Department o f  H ealth .



CHAPTER I I  

REVIEW OF LITERATURE

The review of the  l i t e r a t u r e  inc ludes the main a reas which 

a re  r e la te d  to th is  s tudy .

R e l ia b i l i ty  o f Cause of Death Statem ent on the Death C e r t if ic a te

There a re  a few s tu d ie s  p rim arily  concerned w ith  the r e l i a ­

b i l i t y  o f h e a r t d isea se  diagnoses on death  c e r t i f i c a t e s .  There have 

been, however, sev e ra l s tu d ie s  which included h e a r t d isea se  among the 

diagnoses te s te d .  The s tu d ie s  which have been concerned w ith the r e l i a ­

b i l i t y  o f statem ents concerning th e  underly ing  cause of death  from 

h e a r t  d isea se  may be d escribed  by the methods of th e ir  s tu d ie s .

Summaries o f autopsy fin d in g s  have been compared w ith  c l i n i ­

c a l  d iagnoses to  measure and d e sc rib e  areas o f c l in ic a l  d iag n o stic  

e r r o r .  In  such a study  of 3,000 a u to p s ie s , Cabot (1912) found th a t fo r  

some causes of d eath , th e re  were more in accu rac ies  than  fo r o th e rs . In  

h is  s tu d y , the percentage o f c o r re c t  diagnoses ranged from 95 per c en t 

fo r  d ia b e te s  m e llitu s  to  as low as 16 per c en t fo r acu te  n e p h r i t is .

The h e a r t  d isea ses  which were included in  C abot's  study were: a o r t ic

re g u rg ita t io n  w ith  84 p er cen t c o r re c t diagnoses; m itra l  s te n o s is , 69 

per c e n t; a o r t ic  s te n o s is , 61 per c en t; acute en d o ca rd itis , 39 per cen t; 

chron ic  m yocard itis w ith  22 per c e n t and acu te  p e r ic a r d i t i s ,  20 per c e n t.
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James e t  a l , (1955), in  a study o f  autopsy p ro to co ls  o f  1,889 

consecutive  au to p sies  in  th e  Albany, N. Y. reg io n  in  1951 and 1952, 

found a wide range of agreement between autopsy  diagnoses and cause of 

d ea th  as l i s te d  on the d ea th  c e r t i f i c a t e .  Agreement v a r ie d  from 93.8 

per cent fo r  tu b e rc u lo s is  to  no agreement fo r  rheum atic fe v e r, s e n i l i ty  

and i l l - d e f in e d  causes o f d e a th . The h e a r t  d isea ses  included  in  the 

James e t  a l . study  were chron ic  rheum atic h e a r t d isea se  w ith  a 73.2 per 

c en t agreement; a r te r io s c le r o t i c  h e a r t  d ise a se  w ith  72.8  per c e n t; 

chronic e n d o c a rd itis  21.7 per c e n t; hy p erten siv e  h e a r t d isea se  w ith  

17.1 per cen t agreement and o ther forms o f  h e a r t  d isea se  w ith  no 

agreem ent.

Hensman and Lipworth (1966) s tu d ie d  the  "Accuracy o f c e r t i ­

f ic a t io n  of Causes o f Death" during  a s ix  month period  o f 1959 in  

England and W ales. In  th is  study both th e  h o sp ita l c l in ic ia n s  and the 

p a th o lo g is ts  perform ing the  au to p sies  were requested  to  complete a 

dummy c e r t i f i c a t e  of the cause of death  fo r  each case s e p a ra te ly . In 

g en era l, the agreement in  th is  study was o n ly  45.3 per cen t between the 

dummy c e r t i f i c a t e  and cause of death  on th e  p a th o lo g is ts  death  c e r t i ­

f i c a te .  Among th e  d isea ses  included were lung cancer and p ep tic  u lc e r  

which were diagnosed le ss  fre q u e n tly  by th e  c l in ic ia n s  w hile a r t e r i o ­

s c le r o t ic  h e a r t d is e a s e , b ro n c h itis  and pneumonia showed "good 

agreem ent." A tendency on the p a r t  o f  c l in ic ia n s  to  overdiagnose c e re ­

b rovascu lar d ise a se  was noted .

The cause o f d ea th  on death  c e r t i f i c a t e  has been compared w ith  

q u estio n n a ire s  s e n t to  the p hysic ians who had signed d ea th  c e r t i f i c a t e s .  

Each physician  was asked to  desc rib e  h is  d ia g n o stic  method, to  s ta t e
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th e  c e r ta in ty  o f  h is  d iagnosis  and to r e v is e  the m edical c e r t i f i c a t i o n  i f  

h is  opin ion  on d iag n o sis  had changed s in ce  s ig n in g  the d ea th  c e r t i f i c a t e .  

Moriyama e t  a l . (1958), in  such a study in  Pennsylvania during  th re e  months 

o f  1956, found th a t  fo r  a l l  cau ses, 79 per c en t o f the m edical c e r t i f i ­

c a tio n  appeared to  be the most probable d ia g n o s is ; ano ther d iag n o sis  ap­

peared eq u a lly  probab le  in  13 per c e n t, and in  5 per c e n t, ano ther d ia g ­

n o s is  was p re fe r re d .  The per c en t of c o r re c t  diagnoses recorded in  th is  

study  were: fo r  rheum atic fever and rheum atic h e a r t d is e a se , 83 p er c en t; 

a r t e r io s c le r o t i c  h e a r t d isea se  79 p tr  c e n t; o th e r  h e a r t d isea se  except 

h y p ertension , 67 p er cent and hy p erten siv e  d is e a s e s , 76 per c e n t.

I t  is  apparen t th a t  fo r  some causes o f death  th e re  a re  c o n s id e r­

ab le  in accu rac ies  in  the m edical s ta tem en ts , because of m isd iag n o sis , 

m is re g is t r a t io n  o r m iscoding.

Review of L ite ra tu re  on Sudden Death (SD)

A m ajor problem in  a l l  s tu d ie s  d ea lin g  w ith  ev a lu a tio n  of cause 

of death  s ta tem en t is  the d e f in i t io n  and c la s s i f i c a t io n  o f sudden d ea th .

I t  th e re fo re  appears ap p ro p ria te  to  devote a sec tio n  o f th is  ch ap te r to 

th is  to p ic .

The d e f in i t io n  of "Sudden Death" has v a ried  from in stan taneous 

d ea th , th a t  i s  d ea th  occurring  w ith in  a few m inutes, to  a l l  deaths 

occurring  w ith in  th re e  days o f the  onset o f c l i n i c a l  m an ife s ta tio n s  of 

the d ise a se . The American H eart A sso c ia tio n  (I960) rep o rted  th a t  a t  the 

p re se n t time th e re  is  in s u f f ic ie n t  q u a n t i ta t iv e  evidence to  ju s t i f y  the 

use of sudden d ea th  as an index o f the frequency of IHD, except in  the  

case  on in s tan tan eo u s  death . The American H eart A sso c ia tio n  (1960) a lso  

s ta te d  th a t  th e  refinem ent o f  the  d e f in i t io n  of sudden death  should be
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made in  c e r t i f i c a t i o n  o f cause o f d e a th . Sudden death  should in c lu d e  

those  cases in  which th e re  has been an eye w itness account and in  which 

the  unexplained o r unexpected sudden d ea th  has occurred w ith in  a m atte r 

o f  m inutes i s  d e s ir a b le .  This group of cases should be c le a r ly  sep ara ted  

from those in  which the  f a t a l  event took a longer tim e, and from those 

unobserved deaths in  which the  body was found a t  an unknown in te r v a l  of 

tim e a f t e r  d ea th .

H urst and Logue (1970) s ta te d  th a t  SD i s  probably b e s t  defined  

as n a tu ra l  d ea th , occu rrin g  in s tan tan eo u s ly  o r up to 1 hour a f t e r  the 

o n se t o f symptoms, in  a p a t ie n t  who may or may no t have known o f p re ­

e x is t in g  d ise a se  bu t fo r  whom the  time and mode of d eath  came unexpected­

ly . Thus, th re e  words th a t should s tand  out in  the  d e f in i t io n  of SD 

a re ;  1) n a tu ra l ;  2) unexpected, and 3) ra p id .

Spain e t  a l . (1960) in  review ing the  causes o f sudden d ea th , 

found th a t  a w itnessed  f a t a l  episode la s t in g  le s s  than an hour was due 

to  coronary a th e ro s c le ro t ic  in  over 90 per cen t o f c ase s . I f  sudden 

d ea th  is  to  be used as an index of ischem ic h e a r t d ise a se , the WHO Expert 

Committee (1959) recommended th a t  excep t in  sp e c ia l  s tu d ie s , th is  term 

be used in  th e  sense o f  in s tan tan eo u s d ea th .

In  f a c t ,  th e  m a jo rity  o f IHD SD is  n o t a sso c ia ted  w ith  patho­

lo g ic a l  evidence of acu te  m yocardial in f a r c t io n .  Most o th e r c a rd io ­

v a sc u la r  d ise a se s  may cause SD on occasion : a o r t ic  s te n o s is ,  a o r t ic  in ­

s u f f ic ie n c y , c o a rc ta tio n  o f the a o r ta ,  d is s e c tin g  aneurysm of the  a o r ta , 

prim ary m yocardial d is e a se , prim ary pulmonary hypertension , m yocard itis 

and a l l  arrhythm ias can be a cause o f SD. Pregnant women w ith  pulmonary 

h ypertension  a re  estim ated  to  have a 53 per c en t r i s k  o f SD, u su a lly  a t  

d e liv e ry  o r  i n  the puerperium (Jones and H aw itt, 1965; Hurst and Logue,
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1970). Pulmonary embolism has been recognized more freq u e n tly  as a cause 

o f SD in  re c en t years than  in  th e  p a s t .  Among d isea ses  o f the  c e n tra l  

nervous system th a t may cause SD, c e re b ra l and subarachnoid hemorrhage 

s tand  o u t; cereb ro v ascu la r throm bosis and embolism ra re ly  appear to be 

th e  cause of SD. M iscellaneous g a s t r o - in te s t in a l  and g en ito -u rin a ry  

d isea se  o ccas io n a lly  a re  im plica ted  (K u lle r, 1966; K uller e t  a l . . 1967; 

H urst and Logue, 1970; Burch and Depasquale, 1965).

Though the r e la t iv e  frequency o f the v a rio u s  causes of SD in 

th e  a d u lt group is  in fluenced  by the source of the  data  s tu d ie d , one f a c t  

s tan d s  o u t. Regardless o f the  c r i t e r i a  used and the  popu la tion  studied , 

th e  most common cause of sudden, unexpected, n a tu ra l  death  in  ad u lts , is 

c a rd io v ascu la r d ise a se , and among th ese  d ea th s , IHD is  the s p e c if ic  

e n t i ty  most freq u en tly  id e n t i f ie d  (K u lle r , 1966; K u lle r e t  a l . ,  1967; 

Burch and Depasquale, 1965; P r u i t t ,  1964). When SD is  defined  as in s tan ­

taneous death  o r d ea th  w ith in  an hour o f the  o nset of symptoms, 80 to 90 

p e r cen t of such deaths a re  due to ca rd io v ascu la r d is e a se . When the more 

l ib e r a l  d e f in i t io n  o f death  w ith in  24 hours a f t e r  the  o nset o f symptoms 

i s  used, the  r e la t iv e  p ro p o rtio n  of deaths due to  ca rd io v ascu la r d isease 

decreases to  about 50 to  60 per cen t (H urst and Logue, 1970).

An overwhelming m a jo rity  (about 90 per c en t)  o f th e  sudden 

c a rd io v ascu la r deaths in  men i s  a t t r ib u ta b le  to  IHD. The proportion  is  

somewhat lower in  women (H urst and Logue, 1970). In  a study of 1,348 SD 

cases due to  IHD, Meyerburg and Davis (1964) showed th a t  only  26 per cent 

had known coronary d ise a se  and 33 per c en t had undiagnosed symptoms o f  

coronary d isea se . In  the rem aining 41 per c en t, SD was the f i r s t  and 

only  c l in i c a l l y  recognizable  m an ife s ta tio n  of the d is e a se .

The tru e  inc idence  o f sudden, unexpected, n a tu ra l death  remains
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unknown. The r e s u l t s  o f most s tu d ie s  a re  d i f f i c u l t  to  comapare, 

e sp e c ia lly  in  regard  to  the  s p e c if ic  cause o f SD. I t  can re a d ily  be 

understood th a t  inc idence  s t a t i s t i c s  from a m edical exam iner's  o f f ic e  

w il l  d i f f e r  from those in  a death  c e r t i f i c a t e  study o r a p ro sp ec tiv e  

community s tu d y . An estim ate  o f th e  percentage o f a l l  n a tu ra l  deaths 

which a re  sudden and unexpected would be in  the range o f 15 to  30 per 

cen t (K u lle r, 1966; K u lle r e t  a l . ,  1967; Burch and D epasquale, 1965).

There a re  two peaks in  the  inc idence  curve fo r  sudden n a tu ra l  d eath s:

1) between b i r t h  and 6 months o f age; 2) between the  ages of 35 and 70 

y ears . In  bo th  groups, th e re  i s  a marked preponderance o f males (Burch 

and D epasquale, 1965; Valses-Dapena, 1967).

Hurst and Logue (1970) repo rted  the  c la s s ic a l  c l in ic a l  p ic tu re  

of SD to  be one in  which the  p a t ie n t  i s  p e r fe c t ly  w e ll one moment and 

becomes agonal an in s ta n t  l a t e r .  R esu sc ita tiv e  e f f o r t s  a re  fe a s ib le  

during the  f i r s t  4 to  6 minutes a f t e r  the  o n se t o f c l i n i c a l  d ea th . When 

c e l lu la r  death  has ensued, re s u s c i ta t io n  i s  not p o ss ib le  and i r r e v e r s ib le  

b io lo g ic a l d e a th  has occurred .

H urst and Logue (1970) rep o rted  th a t  d e sp ite  the  g re a t m edical 

advances of th is  cen tu ry , the v e ry  na tu re  o f  SD has precluded any major 

advances in  our a b i l i t y  to  i n s t i t u t e  p reven tive  m easures. A more complete 

understanding  o f  pathophysiology o f  SD, i t  i s  to  be hoped, l i e s  in  th e  

fu tu re .



CHAPTER I I I

METHODS AND MATERIALS

This study has been d iv ided  in to  two p a r ts .  One d e a lin g  w ith 

an e stim ate  o f the  r e l i a b i l i t y  o f the cause o f  death  s ta tem en t on the 

d ea th  c e r t i f i c a t e s  o f people sa id  to  have d ied  from th ree  m ajor forms 

o f h e a r t  d isease  (Ischemic H eart D isease in  1970; H ypertensive H eart 

D isease  and Chronic Rheumatic H eart D isease in  1969-1970) in  Oklahoma 

C ity . The o th e r  p a r t  dealing  w ith  the d e sc r ip tiv e  epidem iology o f deaths 

from a l l  forms of h e a r t d isea se  in  Oklahoma County fo r  the p e rio d  January 

1, 1966 and December 30, 1970.

The p resen t study d i f f e r s  from previous in v e s t ig a tio n s  in  

s e v e ra l re s p e c ts . F i r s t ,  i t  i s  focused upon the r e l i a b i l i t y  o f  cause o f 

d ea th  statem ents of the  th re e  most frequent types of h e a r t  d is e a s e . 

Second, i t  i s  based on a random sample of deaths a t t r ib u te d  to  h e a r t  d i s ­

e a se . This e lim in a te s  the b ia s  in h e ren t in  autopsy s tu d ie s ,  o r  s tu d ie s  

r e s t r i c t e d  to  h o s p ita l  p a t ie n ts .  Third , i t  u t i l i z e s  s e v e ra l sources of 

in fo rm atio n : m edical reco rds, autopsy p ro to c o ls , m ailed q u e s tio n n a ire s

and in te rv ie w s. Fourth, i t  in c ludes a d e sc r ip tiv e  ep idem io log ica l 

a n a ly s is  of a l l  death  c e r t i f i c a t e s  which l i s te d  a h e a r t  d is e a se  as the 

cause o f d ea th . Thus i t  i s  based on somewhat more com prehensive in fo r ­

m ation than most s tu d ie s .

F in a lly , the  author h im self has ra te d  the  r e l i a b i l i t y  o f  the

9
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cause of d ea th  s ta tem en t on a l l  c e r t i f i c a t e s  s tu d ie d , by re fe re n c e  to  

the  standard  c r i t e r i a  and the In te rn a t io n a l  Standard C la s s if ic a t io n  of 

D isease. S ince a l l  the data  have been evaluated  by the same in v e s t i ­

g a to r, th e re  should be more u n ifo rm ity  and consistency  in  th e  r a t in g s .  

This method has no t been employed in  any o th e r study .

D iagnostic  C r i te r ia  and C la s s i f ic a t io n  of Heart D isease

In  order to  s o r t ,  recogn ize  and c la s s i f y  h eart d is e a s e , a b r ie f  

review of d ia g n o s tic  c r i t e r i a  o f th re e  forms o f h e a r t d isea se  (Ischem ic 

Heart D isease, H ypertensive H eart D isease and Chronic Rheumatic Heart 

D isease) and In te rn a t io n a l  S tandard  C la s s if ic a t io n  o f D isease is  

necessary .

A review o f  the l i t e r a tu r e  and p e rso n al con tac t w ith  c a rd io ­

lo g is ts  of the  Oklahoma U n iv e rs ity  H ealth  Sciences Center; Oklahoma H eart 

A ssocia tion  and American H eart A sso c ia tio n  revealed  only a p au c ity  o f 

re fe ren ces  reg ard ing  the q u a li ty  o f h e a r t d isea se  d iag n o sis .

Ischemic H eart D isease (IHD)

This is  a d iso rd e r o f l ip id  metabolism thought to  be re sp o n sib le  

fo r the lo c a lize d  sub in tim al accum ulation of f a t t y  and fib ro u s  t is su e s  

which p ro g re ss iv e ly  o b s tru c ts  th e  e p ic a rd ia l  p o rtio n  of the  coronary 

a r te r ie s  and th e i r  main brances (B rainerd  e t  a l . , 1969; H urst and Logue, 

1970; F riedberg , 1966).

The term "ischem ic h e a r t  d ise a se "  was defined  by th e  WHO Expert 

Committee on A th e ro sc le ro s is  and IHD (1957) as "the  ca rd iac  d i s a b i l i ty ,  

acute and ch ro n ic , a r is in g  from re d u c tio n  or a r r e s t  of blood supply to 

the myocardium in  a s s o c ia tio n  w ith  d ise a se  processes in  the  coronary  a r ­

t e r i a l  system ." M yocardial in f a r c t io n  occurs due to  o b s tru c tio n  o f the
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coronary c i r c u la t io n  which causes n e c ro s is  o f a m acroscopic, circum scribed 

a rea  o f the  myocardium. Such an a rea  w i l l ,  i f  death  does n o t ensue, 

undergo f ib r o s is  (American H eart A sso c ia tio n  - N ational H ealth  I n s t i t u t e ,  

1960; H urst and Logue, 1970).

According to the  American H eart A sso c ia tio n  - N a tio n al H eart 

I n s t i t u t e  (1960); The C r i te r ia  Committee o f the  New York H eart A ssocia tion  

(1964); F riedberg  (1966); H urst and Logue (1970), the r a t in g  o f q u a li ty  

o f d iagnosis  o f IHD may be e s ta b lis h e d  in to  d e f in i te ,  p o s s ib le ,  doub tfu l 

and wrong d iagnoses.

A D e fin ite  R e liab le  D iag n o sis .

1. H isto ry  - A c le a r  h is to ry  o f ty p ic a l  ch est p a in  o r d iscom fort 

which u su a lly  occurred  a t  r e s t ,  lo ca ted  and r a d ia t in g  as in  

an g in a l syndrome, fre q u e n tly  a sso c ia te d  w ith  vasomotor 

co llap se  and o f te n  re q u ir in g  prolonged bed r e s t .  The 

d u ra tio n  o f p a in  in  m yocardial in fa rc t io n  i s  longer than 

an g inal p a in  (d u ra tio n  o f  pa in  in  angina p e c to r is  i s  longer 

than 30 seconds, b u t r a r e ly  as long as 10 m in u tes).

2 . E lectrocard iogram  (ECG) - S e r ia l  ECG's taken during  the 

acu te  phase o f m yocard ial in f a r c t io n  a re  u su a lly  conclusive 

evidence o f the  le s io n . A ty p ic a l  ECG fin d in g  of IHD is  

s tro n g ly  su g g es tiv e .

3 . The lab o ra to ry  fin d in g s  m ainly in c lu d e  the  ab n o rm a litie s  in  

serum a c t iv i ty  o f enzymes such as serum g lu tam ic o x a la c e tic  

transam inase (SGOT), l a c t i c  dehydrogenase (IDH), c re a tin e  

phosphokinase (CPK) and serum alpha-hydroxybutyrate  dehydro­

genase (SHBD).

I f  two of the above c r i t e r i a  were p re se n t the d iag n o sis  was
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c la s s i f ie d  as " d e f in i te "  d ia g n o s is .

4 . Autopsy d iag n o sis  of IHD was c la s s i f ie d  as in  the  " d e f in ite "  

ca tegory  of d ia g n o s is .

5. In  some cases i f  c in ea rte rio g rap h y  and v e c to r cardiogram 

had been done, th e se  a lso  confirm ed the d iag n o sis .

P o ss ib le  D iagnosis.

1. H isto ry  - The h is to ry  was n o t as c le a r  cu t as in  d e f in ite  

IHD bu t included pa in  or d iscom fort s im ila r  in  location  to 

th a t  of ang inal syndrome.

2. E lectrocard iogram  (ECG) - The ECG was su g g estiv e  but was no t 

ty p ic a l o f d e f in i te  IHD. I f  ECG evidence was n o t e x is te n t, 

the  c h es t pain  should be ty p ic a l and enzyme study be to some 

degree su g g estiv e  o f IHD.

D oubtful D iagnosis.

1. D oubtful ch es t p a in  o r d iscom fort.

2. The h is to ry  o f c h es t pain  was ob ta ined  by a physician  from 

the deceased 's  r e la t iv e s  o r f r ien d  a f t e r  the  p a t ie n t  exp ired .

3. The ECG study e i th e r  had n o t been done or i t  was not

sug g estiv e  o f IHD.

4 . The serum enzyme a c t iv i ty  was n o t suggestive  o f IHD.

5 . Merely th e  im pression  of a ph y sic ian  th a t the  person died

from IHD w ithout any support o f recorded c l i n i c a l ,  labo­

ra to ry  o r  ECG evidence of IHD, i s  a lso  included in  the 

category  of d o u b tfu l d iag n o sis .

Wrong D iagnoses. When p a tie n t d ied o f some o th e r d isease  and by 

m istake was c e r t i f i e d  or coded under IHD, i t  was c la s s i f ie d  as a wrong 

d iag n o sis .
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Although m yocardial in fa rc t io n  has become in c re a s in g ly  w ell 

recogn ized , th e re  con tinues to  appear a t  necropsy, m yocardial in fa rc t io n  

unrecognized c l in ic a l l y  (Johnson e t  a l . ,  1958; Wood, 1968). Johnson e t  

a l . (1958) performed 1,267 necropsies  during the years 1953 and 1954.

They found 143 cases of e i th e r  acu te  o r healed m yocardial in fa rc t io n  o r 

b o th . About 50 per cen t o f th ese  143 cases had no c l i n i c a l  d iagnosis o r 

recorded su sp ic io n  o f p rev ious m yocardial in f a r c t io n .  The unrecognized 

o r  s i l e n t  m yocardial in fa rc t io n s  w ithou t any sign  o r pa in  u su a lly  cannot 

be diagnosed un less the au topsy  i s  performed (Johnson e t  a l . . 1958).

H ypertensive Heart D isease (HHD)

The C r ite r ia  Committee o f the New York H eart A sso c ia tio n  (1964) 

and F riedberg  (1966) s ta te d  th a t  hypertension  which has n o t dem onstrably 

a ffe c te d  the  h e a r t i s  c a l le d  "H ypertensive V ascular D isea se ."  When l e f t  

v e n tr ic u la r  hypertrophy, h e a r t  f a i lu r e ,  or coronary a r te ry  d isease  is  

p re se n t, "H ypertensive C ard iovascu lar D isease" o r "H ypertensive Heart 

D isease" is  the a p p ro p ria te  term .

The c r i t e r i a  fo r  the  d iagnosis of hypertension  a re  a rb i t r a ry  

because the a r t e r i a l  p re ssu re  r i s e s  w ith  age and v a r ie s  from one occasion 

o f  measurement to  ano ther (Moriyama e t  a l . . 1971; B rainerd  e t  a l . .  1969). 

H urst and Logue (1971) s ta te d  th a t  th e re  a re  many arguments and sug­

g estio n s  fo r the c le a r  c u t l im i t  of s y s to l ic  and d ia s t o l i c  normotension 

and hypertension . The fo llow ing  appears to  be a s a t i s f a c to r y  d e f in i t io n  

o f the hypertensive  p rocess according to  The American H eart A ssoc ia tion  - 

N ational H eart I n s t i t u t e  (1960):

Normotension. S y s to lic  blood p ressu re  below 140 mm Hg and 

d ia s to l ic  blood p ressu re  below 90 mm Hg.
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H ypertension. S y s to lic  blood pressure  o f 160 mm Hg o r over 

and d ia s to l ic  blood pressure o f 95 mm Hg or over, i . e .  

e i th e r  one o r both a t  or above the  s p e c if ie d  le v e ls .

S y s to lic  H ypertension. S ysto lic  blood p re ssu re  160 mm Hg or 

over and d ia s to l i c  blood p ressure  under 90 mm Hg.

D ia s to l ic  H ypertension. S y sto lic  blood p re ssu re  under 140 mm Hg 

and d ia s to l ic  blood pressure 95 mm Hg or more.

B o rd erlin e  H ypertension. This is  the r e s id u a l  ca teg o ry , i . e .  

the  s y s to l ic  blood p ressu re  i s  below 160 mm Hg and the 

d ia s to l ic  blood p re ssu re  is  below 95 mm Hg, bu t they are  

n o t sim ultaneously  below both 140 mm Hg s y s to l ic  and 90 

mm Hg d ia s t o l i c .

According to  the  American Heart A sso c ia tio n  - N ational Heart 

I n s t i t u t e  (1960) and the  C r i te r ia  Committee o f the New York Heart 

A sso c ia tio n  (1964); F riedberg  (1966); Hurst and Logue (1970), the ra t in g  

of q u a l i ty  o f d iag n o sis  o f  HHD may be e s tab lish ed  in to  d e f in i t e ,  p o ss ib le , 

d o u b tfu l and wrong d iagnoses.

D e fin ite  R e liab le  D iagnosis.

1. A h is to ry  o f p e r s is ta n t  o r t ra n s ie n t  h y p e rten sio n .

2. L e ft v e n tr ic u la r  hypertrophy (LVH). The co n firm atio n  of 

LVH o r ca rd iac  invoIvemenent by x -ray  an d /o r ECG.

I f  the  above two c r i t e r i a  were p re sen t, the d iag n o sis  was 

c la s s i f i e d  as d e f in i te  d ia g n o s is .

3. Keith-Wagener (KW) r e t i n a l  changes i f  re tin o sco p y  had been 

done and recorded  was a lso  h e lp fu l in  the  con firm ation  of 

the  d ia g n o s is .

4 . Autopsy d iag n o sis  alone with h is to ry  o f hypertension
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was considered as a d e f in i t e  d ia g n o sis .

P o ss ib le  D iagnosis . A h is to ry  of hy p erten sio n  w ith  p h y s ic ian  

Im pression of LVH or c a rd ia c  Involvem ent.

D oubtful D iagnosis . No r e l i a b l e  docum entation o f h y p e rten sio n , 

LVH or c a rd ia c  involvem ent.

Wrong D iagnosis . This ca teg o ry  consisted  of those p a t ie n ts  who 

died  from some o th e r d ise a se  and who by m istake were c e r t i f i e d  or coded 

under HHD.

Chronic Rheumatic H eart D isease (CRHD)

Hurst and Logue (1970) s ta te d  th a t CRHD re s u l t s  from s in g le  or 

repeated  a tta c k s  o f rheum atic fev er which produce r i g i d i t y  and d efo rm ity  

o f the  cusps, fu s io n  o f the  commlsures, or sho rten ing  and fu s io n  o f the  

chordae ten d ln ae . Wood (1968); F ried b erg  (1966); Markowitz and G ordis 

(1972) rep o rted  th a t  rheum atic h e a r t  d isease  occurs In  about a th i r d  of 

the p a t ie n ts  who have acu te  rheum atic fe v e r. I t  I s  more common In  those 

who have obvious c a r d i t i s  (Walker, 1970; Markowitz e t  a l , ,  1965).

According to th e  C r i te r ia  Committee o f  the New York H eart 

A sso c ia tio n  (1964); H all (1961 and 1970); H urst and Logue (1970); and 

Markowitz and Gordis (1972), the r a t in g  of q u a li ty  of d iag n o sis  o f  CRHD 

may be e s ta b lis h e d  In to  d e f in i te ,  p o ss ib le , d o u b tfu l and wrong d iagnoses.

D e f in ite  R eliab le  D iagnosis . This category  c o n s is ts  o f those 

c r i t e r i a  suggested by H all (1961 and 1970); W allach e t  a l . (1962) and 

s a t i s fy in g  the c r i t e r i a  o f the  New York Heart A sso c ia tio n  as they  a re  

l i s t e d  In  Appendix A.

The presence o f  a d e f in i te  h is to ry  o f Acute Rheumatic Fever 

(ARF) tends to  confirm the d ia g n o s is , however, the probable h is to ry  of
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ÂRF o r  u n c e r ta in  h is to ry  o f ÂRF does no t change the d e f in i te  d iag n o sis  

of RHD, because th e re  a re  cases o f d e f in i te  RHD in  whom th e  p a s t  h is to ry  

o f ÂRF i s  not obvious.

The autopsy d iag n o sis  alone was considered  as a d e f in i te  d iag ­

n o s is  o f CRHD.

P ossib le  D iag n o sis . This ca tego ry  c o n s is te d  o f those p a t ie n ts  

in  which the  d iag n o sis  o f CRHD was p robable bu t n o t confirm ed because of 

d o u b tfu l a u sc u lta to ry  fin d in g s  w ithou t roentgenographic  o r e le c tro c a rd io ­

g raph ic  con firm ation . The im pression  o f the p h y s ic ian  in  reg ard  to  a 

murmur bu t w ithout x -ray , EGG o r s p e c ia l  s tu d ie s  was c a teg o rized  in  th is  

group.

D oubtful D iag n o sis . This ca teg o ry  c o n sis te d  o f those cases in  

which the d isea se  was le s s  p robab le , and the h is to ry  of rheum atic fever 

and RHD were no t p re s e n t .  Cases were p laced in  th is  group i f  the  au scu l­

ta to ry  fin d in g s  were n o t su g g es tiv e , e sp e c ia lly  i f  the  p a t ie n t  had co­

e x is te n t  h y p ertension , th y ro to x ic o s is , severe anemia o r suspected  

co n g en ita l h e a r t d is e a s e .

Wrong D iagnosis . This ca teg o ry  co n sis ted  of th o se  p a t ie n ts  who 

died from some o th e r d ise a se s  and by m istake were c e r t i f i e d  or coded 

under CRHD.

Sudden Death

The review  of th e  l i t e r a t u r e  in  Chapter I I  in d ic a te d  th a t  

c r i t e r i a  fo r  reco rd ing  Dead on A rr iv a l (DOA), Sudden Death (SD), and 

V ictim  Found Dead (VFD) were no t uniform . There was some u n c e r ta in ty  as 

to  the  d e f in i t io n  o f th ese  terms in  re fe ren ce  to  the  time in te r v a l  from 

o n se t o f the  d isea se  to  the  time th a t  the v ic tim  ex p ired . For th ese
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reasons, the DOA, SD, and VFD were combined in  a s in g le  catego ry  of 

Sudden Death in  th e  p resen t s tudy .

The d iag n o sis  of SD was considered  r e l i a b le  i f  th e  d iag n o sis  of 

o f SD was confirmed by: autopsy, c l in ic a l  in fo rm ation  or th e  in fo rm ation  

obtained  from the  w itn ess  who a ttended  the  v ic tim . Inform ation  concerning 

the  time in te r v a l  from the o n se t to  death  was considered  to  be c r i t i c a l .

In  th e  absence o f such in form ation  th e  d iag n o sis  o f SD w i l l  be considred  

u n re l ia b le .

In te rn a tio n a l  Standard C la s s if ic a t io n  o f H eart D isease

Ischemic H eart D isease included the  ru b r ic s  (410-414) in  the 

E igh th  and (420-422) in  the Seventh R evisions o f In te rn a tio n a l  C la s s i f i ­

c a tio n  of D isease (ICD), (USFHS, In te rn a t io n a l  Standard C la s s if ic a t io n  

o f D isease , 1968).

H ypertensive Heart D isease included  some of the  ru b r ic s  (401- 

404) in  the  E ighth  and (440-443) in  the  Seventh Revisions o f  ICD.

Chronic Rheumatic H eart D isease inc luded  ru b r ic s  (393-398) in  the 

E ighth  and (410-416) in  the Seventh R evisions o f ICD.

C ongenital H eart D isease included some o f the (746-747) ru b r ic s  

in  the  E ighth and (754) in  the  Seventh R evisions of ICD.

O ther Forms of Heart D isease included  ru b r ic s  (420-429) in  the 

E ighth  and (430-434) in  the Seventh R evisions o f  ICD.

F u rth er ex p lana tions o f th e se  ru b r ic s  o f  the Seventh and E ighth 

Revisions of the ICD a re  given in  Appendix A.

P a rt I  - The R e l ia b i l i ty  Study

Study Population  

S ub jects fo r  the r e l i a b l i t y  study were re s id e n ts  o f Oklahoma
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C ity  who died in  Oklahoma C ity  from IHD in  1970 and from HHD and CRHD in  

1969 and 1970.

Due to  the  d i f f i c u l ty  o f follow -up, n o n -res id en ts  o f Oklahoma 

C ity  who died elsew here were excluded from th is  p a r t  of the  s tudy . The 

cases o f c a rd io v ascu la r d ise a se  w ithou t mention of ischem ic h e a r t  d ise a se , 

hy p erten siv e  d is e a se  w ithou t h e a r t  involvement, and v a lv u la r  h e a r t d is ­

ease  no t sp e c if ie d  as rheum atic , were a lso  excluded from th is  p a r t  of the 

s tu d y , because of the u n c e r ta in ty  o f the s p e c if ic  cause of d ea th .

Sample Size

A random sample o f 100 cases (or 10.1 per cen t) from 990 IHD 

d ea th s  in  1970 which met the  c r i t e r i a  p rev io u sly  described  were drawn as 

fo llow s :

1. A r e p r in t  l i s t  o f 1,402 deaths from a l l  forms o f IHD rep o rted  

among re s id e n ts  and n o n -re s id en ts  of Oklahoma County who died in  Oklahoma 

County was ob ta ined  from the  D iv is io n  o f V ita l S t a t i s t i c s  o f the  Oklahoma 

S ta te  Department o f H ealth  fo r  1970.

2. Among the  1,402 d ea th s , 990 cases met the c r i t e r i a  described  

fo r  in c lu s io n  in  the s tu d y .

3. Each name and Id e n t i f ic a t io n  c h a r a c te r is t ic s  were l i s te d  by 

s e r i a l  number.

4 . With the a id  of Table o f Random Numbers (The Rand Corpora­

t io n ,  1955), 100 cases were drawn from the 990 case s .

In  1970 th e re  were only 14 deaths from HHD and 9 deaths from 

CRHD which met the  s ta te d  c r i t e r i a .  Since these numbers were sm all, i t  

was decided to  inc lude  to t a l  deaths from HHD and CRHD fo r two y e a rs ,

1969 and 1970. Using th is  method, a sample of 59 cases was o b ta in ed , 41
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deaths from HHD and 18 deaths from CRHD. These 59 case s  were added to 

the 100 who d ied  from IHD, y ie ld in g  a t o t a l  sample s i z e  o f 159 c a se s .

Procedure fo r  Compiling the Required D ata

I d e n t i f i c a t io n ,  s o c ia l  h is to ry  and c l in ic a l  in fo rm ation  on the 

deceased persons were obtained  from the d ea th  c e r t i f i c a t e s ,  h o s p i ta ls ,  

nursing  and convalescen t homes, and p h y s ic ia n 's  o f f ic e s .

The o r ig in a l  d ea th  c e r t i f i c a t e s  o f the  159 cases were obtained  

from the D iv is io n  of V ita l  S t a t i s t i c s  of the  Oklahoma S ta te  Department 

o f H ealth . From th ese  d ea th  c e r t i f i c a t e s ,  f u l l  id e n t i f ic a t io n ,  s o c ia l  

h is to ry ,  p lace  o f  death  and m edical in fo rm ation  for each of the  deceased 

person were o b ta in e d . The p lace  of death  statem ents included h o s p i ta ls ,  

nu rsing  and convalescen t homes, th e i r  own o r o th e r 's  homes, a 

r e s ta u ra n t and a c a r . From th ese  p laces o f  death, from the physic ians

who signed the d ea th  c e r t i f i c a t e s  and from th e  Oklahoma S ta te  M edical

Exam iner's O ffic e , the  s o c ia l  and c l i n i c a l  inform ation  contained on 

Forms I  (Appendix A ), I I  (Appendix A ), I I I  (Appendix A ), IV (Appendix 

A), and V (Appendix A) were ob ta ined  in  145 cases by personal v i s i t s ,  in  

11 cases by marked q u e s tio n n a ire  forms and in  3 cases by te lephone. Form 

I  w ith  a covering l e t t e r  was s e n t to  p h y s ic ian s . T his form in c lu d es  the 

follow ing q u e s tio n s : Is  the  above cause of death  th e  same th a t you found? 

For how long d id  you t r e a t  the deceased? Was the d e a th  sudden? Were 

you a tten d in g  th e  v ic tim  a t  the  time of ex p ira tio n ?  I f  your source of 

inform ation  i s  ano ther p h y s ic ian , p lease  s t a t e  his name and address 

(Appendix A). Form I I  included  in fo rm ation  about th e  id e n t i f ic a t io n :  

address; m a r ita l  s ta tu s ;  r i s k  fa c to r s ;  p a s t personal and fam ily h is to ry  

of th e  deceased (Appendix A). Form I I I ,  IV, and V include d ia g n o s tic
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in fo rm ation  of IHD, HHD and CRHD re sp e c tiv e ly  (Appendix A).

The C la s s i f ic a t io n  of Accuracy of Diagnoses o f 

Cause of Death on Death C e r t i f ic a te

According to the  c r i t e r i a  d esc rib ed , the  s ta tem en t of cause o f 

dea th  on the d ea th  c e r t i f i c a t e  was c la s s i f i e d  in to  one o f the f iv e  

c a te g o r ie s ;

1. D e f in ite  R e lia b le  D iagnosis .

2. P o ss ib le  R e lia b le  D iagnosis.

3 . D oubtful D iagnosis .

4 . Wrong D iagnosis .

5 . Sudden Death (SD), Dead on A rr iv a l (DOA), and V ictim  

Found Dead (VFD).

A summary of d ia g n o s tic  c r i t e r i a  fo r  each of th e  above c a te g o rie s  

i s  shown in  Table I ,  Appendix A.

D esc rip tio n  o f  th e  Study Group

Of the 159 cases in  the sample, c l i n i c a l  in fo rm ation  could no t 

be o b ta ined  fo r  9 cases. The c h a r a c te r is t ic s  of th e  9 m issing cases a re  

shown in  Table I I ,  Appendix A. Of th ese  9 d e a th s , seven were a t t r ib u te d  

to  IHD, one to  HHD and one to  CRHD. There were s e v e ra l  reasons th a t  

in fo rm ation  was n o t a v a ila b le :  one p h y sic ian  re fu sed  in fo rm atio n ; one

n ursing  home was c lo sed ; an o ther nursing  home re fu sed  to  g ive in fo rm ation ; 

ano ther nursing  home could no t fin d  the p a t i e n t 's  c h a r t ;  two ph y sic ian s  

could not be lo ca ted  and one h o s p ita l  could n o t lo c a te  a c h a r t .  Because 

o f th e  absence o f  the re q u ire d  necessary  d a ta  on th ese  nine c a se s , they 

were om itted from the s tu d y . (See Table I I ,  Appendix A fo r  c h a ra c te r ­

i s t i c s  o f the n in e  c a se s ) .
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Of th e  150 rem aining In  the sample, 93 were IHD, 40 HHD, and

17 CRHD deaths (thus In fo rm ation  was o b ta ined  fo r :  93 per cen t o f IHD

d eath s  In  the o r ig in a l  sample; fo r  98 per cen t o f HHD and 95 p e r c en t o f 

CRHD.

Throughout the  a n a ly s is  the th re e  c a te g o rie s  o f h e a r t d is e a s e

(IHD, HHD and CRHD) and th e  f iv e  c a te g o rie s  o f r e l i a b i l i t y  o f  d iag n o sis

( d e f in i t e ,  p o s s ib le , d o u b tfu l, wrong and sudden death ) w i l l  be t r e a te d  

s e p a ra te ly .

When th e  au thor ra te d  the d iag n o sis  of cause o f death  on th e  

d ea th  c e r t i f i c a t e  as d e f in i te  o r p o s s ib le , the  au th o r was In  agreem ent 

w ith  the d iag n o sis  (and accord ing  to  th e  s ta te d  c r i t e r i a .  I t  was a 

r e l i a b le  d ia g n o s is ) . When th e  death  c e r t i f i c a t e  d iagnosis  was r a te d  as 

d o u b tfu l o r wrong, the au th o r and the death  c e r t i f i c a t e  were considered  

to  be In d isagreem ent (and according  to  the  s ta te d  c r i t e r i a .  I t  was an 

u n re l ia b le  d ia g n o s is ) .

P a rt I I  - D e sc rip tiv e  Epidemiology

I t  has been s ta te d  th a t  the  d e s c r ip t iv e  ep idem io log ical a n a ly s is  

o f m o r ta l i ty  d a ta  of h e a r t  d ise a se  serv es  as the  background In fo rm ation  

to  th e  main and s p e c if ic  o b je c tiv e  o f th is  s tu d y .

Study P opu la tion  and Procedure fo r 

Compiling the Required Data

The d e s c r ip t iv e  ep idem io log ica l study  Included re s id e n ts  o f 

Oklahoma County who d ied  from h e a r t  d isea se  between January 1, 1966 

through December 30, 1970. The d a ta  were obtained  from death  c e r t i ­

f i c a te  records of the D iv is io n  o f V ita l  S t a t i s t i c s  o f the  Oklahoma S ta te  

Department o f H ealth  fo r  the  f iv e -y e a r  p e r io d . In  re fe re n ce  to  I n te r -
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n a tio n a l  Standard C la s s i f ic a t io n  of D isease (Appendix A ), the  h e a r t  d i s ­

ease was c la s s i f i e d  in to  f iv e  ca te g o rie s  (IHD, HHD; CRHD; C ongenital 

H eart D isease  and O ther Forms o f  Heart D isease). For each d ea th , in fo r ­

m ation was c o lle c te d  as to : cause  of death , ra ce , sex, age, p lace  of

d ea th , d a te  o f d ea th , a tte n d a n t, re s id en ce , and death  c e r t i f i c a t e  number.



CHAPTER IV

RESULTS

In  accordance w ith o b je c t iv e s , methods and m a te r ia ls , the 

r e s u l t s  of th i s  study  are  d iv ided  in to  P a rt I  and P a rt I I .

P a rt I  -  R e l ia b i l i ty  Study 

In  accordance w ith  the  p r in c ip a l  o b jec tiv e  of th is  s tudy .

P a rt I  r e s u l t s  in c lu d e  the a n a ly s is  o f d a ta  which estim ates the degree 

o f r e l i a b i l i t y  o f d iagnosis  o f "cause o f death" from the th re e  c a te ­

g o ries  o f h e a r t  d ise a se  (IHD, HHD and CRHD) on the death c e r t i f i c a t e s  

o f re s id e n ts  o f Oklahoma C ity .

The c r i t e r i a  used fo r  r a t in g  the q u a lity  of d iag n o stic  in fo r ­

m ation d if f e r e d  fo r  the  s p e c if ic  forms of h eart d ise a se . The c r i t e r i a  

fo r each o f the  f iv e  ca te g o rie s  (D e f in ite , P o ssib le , D oubtful, Wrong 

diagnoses and SD) have been d iscu ssed  in  Chapter I I I .  A b r ie f  summary 

o f the c r i t e r i a  i s  given in  Table I  o f Appendix A.

Comparison o f  D iagnostic  R ating in  This Study w ith  

Cause o f Death on the Death C e r t if ic a te  

S ince the major concern in  th is  study i s  an e s tim atio n  of the 

r e l i a b i l i t y  o f h e a r t d isea se  m o r ta li ty  d a ta , a l l  analyses a re  presented 

in  terms o f  the underly ing  cause as s ta te d  on the o r ig in a l  d eath  c e r t i f i ­

c a te .  A ll the 150 cases were th e re fo re  judged by the predeterm ined

23
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c l i n i c a l  c r i t e r i a  e s ta b lish e d  by the  au thor and each case assigned  in to  

one of the  f iv e  ca teg o rie s  ( d e f in i t e ,  p o s s ib le , doub tfu l, wrong and SD) 

fo r q u a li ty  of d iag n o sis . The r e s u l t  o f the ra tin g s  in to  the fiv e  c a te ­

g o ries  i s  p resen ted  in  F igure  1. F igure  1 shows th a t th e  h ig h es t p ro ­

p o rtio n  (47.3 per cen t) o f IHD was SD and the sm allest (4 .3  per cen t) was 

wrong d ia g n o s is . The h ig h es t p ro p o r tio n  (41.2 per c e n t)  o f CRHD was 

" d e f in ite "  d iagnosis and th e re  were no wrong diagnoses among CRHD case s .

S p e c if ic  Cause o f Death 

Table 1 shows the  s p e c if ic  cause of death from IHD on the death  

c e r t i f i c a t e s  by th e ir  r e l i a b i l i t y  o f d iagnoses. As would be expected, 

th e re  were many more sudden deaths in  th e  acu te  myocardial in fa rc t io n  

catego ry  than in  the chronic  IHD ca teg o ry .

Table 1 a lso  shows th a t  in  th e  acu te  m yocardial in f a rc t io n ,  the  

la rg e s t  category  was SD (62.5 p er c en t)  and the second la rg e s t  was a- 

greement (21.9 per cen t) and sm a lle s t was disagreement d iagnosis (15.6 

per c e n t) . On the o th e r hand, in  the  chron ic  IHD, the  agreement and 

disagreem ent diagnoses were alm ost eq u a lly  d is tr ib u te d  (25.4  v s . 26.9 

per cen t) and the la rg e s t  catego ry  was SD (47.3 per cen t.

Table 2 shows the s p e c if ic  cause o f death from a l l  HHD by i t s  

q u a li ty  o f d iagnosis in  the two y ears  o f  the study, 1969-1970. Of the 

to ta l  o f  40 HHD deaths 24 (60.0  per c en t) were HHD and the  o th e r 16 

(40.0 per cen t) were mixed h y p erten siv e  h e a r t  and re n a l  d isea se  (HHBD). 

None o f the 4 SD were rep o rted  from HHBD. The agreement between death  

c e r t i f i c a t e  diagnoses and the  a u th o r 's  c r i t e r i a  was g re a te r  than the 

disagreem ent fo r the d iagnosis  o f HHD (50 .0  v s . 33.3 per c e n t)  and SD 

was 16.7 per cen t. The o v e ra ll  r e l i a b i l i t y  study o f  t o t a l  HHD in d ic a ted
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F ig . 1. Per c en t d i s t r ib u t io n ,  by r a t in g ,  o f th e  th ree  
forms o f h e a rt d isease  d iag n o sis  on the  death  c e r t i f i c a t e .
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TABLE 1

THE RELIABILITY OF ISCHEMIC HEART DISEASE (IHD) DIAGNOSIS 
ON DEATH CERTIFICATE BY SPECIFIC CAUSE OF DEATH, 

OKLAHOMA CITY SAMPLE, 1970

R e l ia b i l i ty  of 
Diagnosis

Acute M yocardial Chronic 
I n f a rc t io n  IHD T o ta l

D e fin ite 8 3 11
(1 2 .5 )3 (10 .4) (1 1 .4 )

P o ssib le 6 7 13
(9 .4 ) (24 .1 ) , (1 4 .0 )

D oubtful 10 11 21
(15 .6 ) (37 .9) (2 2 .6 )

Wrong 0 4 4
(13 ,8) (4 .3 )

Sudden Death 40 4 44
(62 .5 ) (13 .8) (4 7 .3 )

T o ta l 64
(100.0)

29
(100.0)

93
(100 .0)

^Numbers in  paren theses a re  per cen t o f t o t a l  of each
CO lu m n .
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TABLE 2

THE RELIABILITY OF HYPERTENSIVE HEART DISEASE (HHD) DIAGNOSIS 
ON DEATH CERTIFICATE BY SPECIFIC CAUSE OF DEATH 

OKLAHOMA CITY, 1969-1970

R e l ia b i l i ty  o f  
D iagnosis HHD HH & RD* T otal

D e fin ite 6 . 3 9
(2 5 .0 )“ (18 .8) (22.5)

P o ss ib le 6 2 8
(25.5) (12 .5) (20.0)

D oubtful 6 4 10
(25.0) (25 .0) (25.0)

Wrong 2 7 9
(8 .3 ) (43.7) (22.5)

Sudden Death 4 0 4
(16.7) (10.0)

T o ta l 24 16 40
(100.0) (100.0) (100.0)

^H ypertensive h e a r t and re n a l d is e a se .
^Numbers in  paren theses a re  p e r cen t o f t o t a l  of each column.
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s l ig h t ly  more d isagreem ent than agreement in  th is  study (47.5 v s . 42.5 

per cen t) and 10 per c en t SD (Table 2 ) .

The o v e ra ll  r e l i a b i l i t y  a n a ly s is  of d ea th  from CRHD on th e  death 

c e r t i f i c a t e  in d ic a ted  th a t  th e re  was more r e l ia b le  diagnoses than un­

r e l ia b le  d iagnosis  (58.8 v s . 23.6 per cen t) and the SD was 17.6 p e r cent 

(Table 3 ) . The number o f deaths from CRHD was too sm all to  ju s t i f y  

fu r th e r  a n a ly s is  by s p e c if ic  cause of death .

Major C r i te r ia

Table 4 and Table 5 show the  r e l i a b i l i t y  o f IHD d iagnosis on 

the death  c e r t i f i c a t e  by h is to ry  and major c l in ic a l  c r i t e r i a .  The 

p a t te rn  o f d is t r ib u t io n  o f th ese  c h a r a c te r is t ic s  in d ic a te s  th a t  a h igher 

percen tage  of p o s i t iv e  h is to ry  and ty p ic a l  signs and symptoms were r e ­

corded fo r the  d e f in i te  and p o ss ib le  category  than o th e rs .  Autopsy diag­

n o s is  o f IHD was made in  5 d e a th s , (5 .4  per cen t) o f the  t o ta l  93 IHD 

d e a th s . A ll the autopsy diagnoses were considered as d e f in i te  diagnoses; 

th ese  c o n s ti tu te d  20.8 per c en t of th e  to t a l  of 24 d e f in i te  and p o ssib le  

d iagnoses.

Table 6 shows th a t  a h is to ry  o f  hypertension  was recorded in  

the  m a jo rity  (82.4 p e r c en t) o f the d e f in i te  and p o ss ib le  diagnoses of 

HHD. There were no au to p sie s  nor ECG evidence o f  HHD in  the doub tfu l 

and wrong c a te g o r ie s . A utopsies were performed in  10 per cen t (4 deaths) 

o f  the  t o ta l  o f  40 HHD d e a th s . A ll autopsy diagnoses were considered 

d e f in i te ;  which c o n s ti tu te d  23.4 per c en t of the  to ta l  o f 17 d e f in i te  

and p o ss ib le  d iag n o sis  in  th is  s tudy .

Table 7 on CRHD shows th a t  in  the m a jo rity  (80.0  per cen t) of 

cases of d e f in i te  and p o ss ib le  d iagnoses, a h e a r t murmur was recorded .



TABLE 3

THE RELIABILITY OF CHRONIC RHEUMATIC HEART DISEASE DIAGNOSIS ON DEATH 
CERTIFICATE BY SPECIFIC CAUSE OF DEATH, OKLAHOMA CITY, 1969-1970

R e l ia b i l i ty  o f D isease  o f D isease  o f D isease  o f O ther HD
D iagnosis M itra l  V alve A o rtic  Valve M itra l  & A o rtic S p e c if ie d  as T o ta l

Rheumatic

D e f in ite 3 1 0 3 7
(100 .0 )* (25 .0 ) (33 .4 ) (41 .2 )

P o ss ib le 0 1 0 2 3
(2 5 .0 ) (2 2 .2 ) (1 7 .6 )

D oubtfu l 0 2 0 2 4
<50.0) (2 2 .2 ) (23 .6 )

Wrong 0 0 0 0 0

Sudden Death 0 0 1 2 2
(100 .0) (2 2 .2 ) (17 .6 )

T o ta l 3 4 1 9 17
(100 .0 ) (100 .0) (100 .0) (100 .0) (100 .0 )

^Numbers in  p a re n th ese s  a re p e rc e n t o f  t o t a l o f  each column.

VO
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TABLE 4

THE RELIABILITY OF ISCHEMIC HEART DISEASE (IHD) DIAGNOSIS 
ON DEATH CERTIFICATE BY THE RECORDED PERSONAL AND 

FAMILY HISTORY, OKLAHOMA CITY SAMPLE, 1970

Per cen t o f Deaths w ith  H istory  Recorded

H isto ry  D e fin ite  & 
P o ssib le

D oubtful & 
Wrong

Sudden
Death T o ta l

P ersonal
IHD 41.7 8 .0 9.1 17.2
D iabetes 20.8 4 .0 6.8 9.7
H ypertension 8.3 4 .0 9.1 7.5
Overweight 4 .2 8 ,0 0 3.2

Family
IHD 4.2 4 .0 0 2.2
H ypertension 4 .2 0 0 1.1
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TABLE 5

THE RELIABILITY OF ISCHEMIC HEART DISEASE (IHD) DIAGNOSIS 
ON DEATH CERTIFICATE BY RECORDED MAJOR CLINICAL 

CRITERIA, OKLAHOMA CITY SAMPLE, 1970

Sign & Symptom

Per cen t o f Deaths w ith  Signs 
and Symptoms P resen t

D e f in ite  & 
P o ssib le

D oubtful & 
Wrong T otal

ECG - IHD 75.0 0 36.7
Chest Pain 58.3 12.0 34.7
Autopsy - IHD 20.8 0 10.2
Laboratory

SCOT 20.8 8.0 14.3
LDH 16.7 0 8.2
U ric Acid 12.5 8 .0 10.2
C h o leste ro l 0 12.0 6.1
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TABLE 6

THE RELIABILITY OF HYPERTENSIVE HEART DISEASE (HHD) 
DIAGNOSIS ON DEATH CERTIFICATE BY MAJOR CLINICAL 

CRITERIA, OKIAHOMA CITY, 1969 and 1970

Per cen t o f S iens and Svmptoms P resen t

Sign & Symptom D e fin ite  & 
P o ssib le

D oubtful & 
Wrong

T o ta l

H ypertension 82.4 5.3 41.7
X -ray - Cardiomegaly 58.8 5.3 30.6
ECG -  LVH* 35.3 0 16.7
Autopsy -  HHD 23.4 0 11.1

L eft V e n tr ic u la r  Hypertrophy.



33

TABLE 7

THE RELIABILITY OF CHRONIC RHEUMATIC HEART DISEASE (CRHD) 
DIAGNOSIS ON DEATH CERTIFICATE BY MAJOR CLINICAL 

CRITERIA, OKIAHOMA CITY, 1969 and 1970

Sign & Symptom
D e fin ite  & 

P o ss ib le
D oubtful & 

Wrong T otal

Murmur 80.0 0 57.1
X-ray - RHD and /o r

Cardiomegaly 80.0 73.0 78.6
Autopsy - RHD 50.0 0 35.7
H isto ry  of RF® and /o r

RHD 30.0 0 21.4
C a th e te r iz a tio n  -

RHD 20.0 0 14.3
ECG - RHD and/or

Cardiomegaly 10.0 50.0 21.4
Laboratory

ESR 10.0 0 7.1
ASO 0 25.0 7.1

R heum atic fe v e r , rheum atic h e a r t d is e a s e .
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Autopsy was performed in  35.7 p e r cen t (5 d ea th s) o f the t o t a l  14 CRHD 

deaths (which was 50 per cen t o f the " d e f in i te  and p o ss ib le "  d iagnoses 

o f  CRHD).

Sudden Death (SD)

SD included DOA (dead on a r r iv a l ) ;  VFD (v ic tim  found dead) and 

unexpected (o r sudden d e a th ) . DOA and unexpected d ea th  were u s u a lly  at-. 

tended e i th e r  by m edical o r non-m edical personnel. VFD (v ic tim  found 

dead) were unw itnessed and unattended d e a th s .

Table 8 shows the d is t r ib u t io n  of IHD sudden deaths by th e  time 

in te rv a l  from o n se t of the d isea se  to  d ea th . The m a jo rity  (26 deaths o r 

59.1  per cent) o f IHD sudden deaths were DOA. The reco rds o f the  

"sudden deaths"  showed th a t 4 (9 .1  per cen t) of the t o t a l  o f 44 IHD 

sudden deaths d ied  w ith in  one hour from the o n se t. The m a jo rity  (72.7 

per c en t)  died w ith  no record  of the time in te r v a l  from the  o n se t to  the  

time of death . Of the 44 IHD sudden d ea th s , on ly  on one (2 .3  per cen t) 

was an autopsy perform ed, which in d ic a ted  advanced t r i - v e s s e l  a th e ro s ­

c le r o s i s .  This was the only autopsy performed among 51 sudden deaths 

from a l l  c a te g o r ie s .

There were 4 (10.0 per cen t) sudden deaths among the t o t a l  o f 

40 HHD d e a th s . Three of the  4 were DOA; (one died  w ith in  12 h ou rs , bu t 

the  tim e in te rv a l  between o n se t and death  was n o t recorded  fo r the o th e r 

tw o). The fo u rth  HHD sudden death  was VFD, in  which the o n se t-d ea th  

time in te rv a l  was unknown.

There were 3 (17.6 per c en t) sudden deaths among the t o t a l  o f 

17 CRHD d ea th s . A ll 3 sudden deaths were DOAs. One of them d ied  w ith in  

12 hours bu t the  o th e r two o n se t-d ea th  time in te rv a ls  were unrecorded .



TABLE 8

THE DISTRIBUTION OF IHD SUDDEN DEATH BY INTERVAL FROM ONSET TO DEATH
OKLAHOMA CITY SAMPLE, 1970

Sudden D eath
I n te r v a 1 

1 h r .

from O nset to  D eath 

12 h r s . Unrecorded T o ta l %

DOA®: E x p ired :
1. On the  way to  h o s p i ta l 0 0 1 1 2 .3
2 . In  h o s p i ta l 1 3 1 5 11.3
3 . O ther p lace 0 0 1 1 2 .3
4 . Unrecorded 0 0 19 19 43 .2

V ictim  Found Dead:
1. At home 0 3 4, 7 15.9
2. O ther p lace 0 0 lb 1 2 .3

Unexpected D eath:
I .  At home 3 2 4 9 20.4
2 . In  h o s p i ta l 0 0 1 1 2 .3

T o ta l 4 8 32 44 100.0

Per c en t 9 .1 18.2 72.7 100.0

G

®Dead on A r r iv a l .
^Autopsy showed advanced t r i v e s s e l  a th e r io s c l e r o s i s .
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R e l ia b i l i ty  by Sex 

Table 9 p re sen ts  the d ia g n o s tic  ra tin g s  o f the  93 IHD deaths 

by sex . Of the  49 male deaths, the  m a jo rity  (57.2  per cen t) were SD.

This was a s u b s ta n t ia l ly  higher p ro p o rtio n  than fo r  females (36.4 per

c e n t) . Among fem ales, a co n sid erab le  p ro p o rtio n , 40.9  per c en t were 

d o u b tfu l o r wrong diagnoses; whereas on ly  14.3 per cen t (7 d ea th s) o f 

the male death s were ra ted  as d o u b tfu l o r  wrong.

Table 10 p resen ts  the  d ia g n o s tic  ra tin g  o f  th e  40 HHD dea th s  by 

sex. Of the  27 male deaths, the h ig h e s t p ro p o rtio n  (29.6 per c e n t)  was 

in  the  " d e f in i te "  d iagnosis ca teg o ry , which was rem arkably h igher than  

the fem ale p ro p o rtio n  o f 7.7 per c e n t. Among fem ales, a m a jo rity  (61 .6  

per cen t o f the t o t a l  13 female d e a th s)  was in  the  doub tfu l and wrong 

d iag n o sis  ca teg o ry ; which was h ig h er than  the 40 .8  per cen t of the t o t a l  

o f  27 male d ea th s .

Table 11 p re sen ts  the  d ia g n o s tic  ra tin g  o f the  17 CRHD deaths 

by sex . Of the 6 female deaths a m a jo rity  (66.6 p e r cen t) were " d e f i­

n i te "  d iagnoses which was h igher than  th e  male p ro p o rtio n  o f 27.2 p e r 

c e n t. A ll  the  4 "doubtfu l"  d iagnoses were in  m ales. There were no wrong 

diagnoses fo r  CRHD.

R e l ia b i l i ty  by Race and M arita l S ta tu s  

Of a l l  the  IHD deaths in  Table 12, 83 (89 .2  per cen t) were 

Caucasian and 10 (10.8  per cen t) were Negro. Of th e  10 Negroes, th e  

m a jo rity  (60 .0  per c en t) were SD, as compared w ith  45 .8  per cen t fo r  

C aucasians.

Among C aucasians, 27.7 per c en t were d e f in i te  and p o s s ib le  d ia g ­

noses; o n ly  10.0 per cen t among Negroes.
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TABI£ 9

THE RELIABILITY OF ISCHEMIC HEART DISEASE 
DIAGNOSIS ON DEATH CERTIFICATES BY SEX, 

OKLAHOMA CITY SAMPLE, 1970

R e l ia b i l i ty  o f 
D iagnosis

Male Female T o ta l
No, % No. % No . 7.

D e f in ite 8 16.3 3 6 .8 11 11.8

P o ss ib le 6 12.2 7 15.9 13 14.0

D oubtful 7 14.3 14 31.8 21 22.6

Wrong 0 0 4 9 .1 4 4 .3

Sudden Death 28 57.2 16 36.4 44 47.3

T o tal 49 100.0 44 100.0 93 100.0

Per cen t 52.7 47 .3 100.0
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TABLE 10

THE RELIABILITY OF HYPERTENSIVE HEART DISEASE 
DIAGNOSIS ON DEATH CERTIFICATES BY SEX,

OKLAHOMA CITY, 1969 and 1970

R e l ia b i l i ty  o f Male Female T o ta l
D iagnosis No,, % No. % No. %

D e fin ite 8 29.6 1 7.7 9 22.5

P o ssib le 5 18.5 3 23.0 8 20.0

D oubtful 6 22.3 4 30.8 10 25.0

Wrong 5 18.5 4 30.8 9 22.5

Sudden Death 3 11.1 1 7.7 4 10.0

T o ta l 27 100.0 13 100.0 40 100.0

Per cent 65.0 35.0 100.0



39

TABLE 11

THE RELIABILITY OF CHRONIC RHEUMATIC HEART DISEASE 
DIAGNOSIS ON DEATH CERTIFICATES BY SEX, 

OKLAHOMA CITY, 1969 and 1970

R e l ia b i l i ty  o f  
D iagnosis

Male Female T o ta l
No. % No. % No. %

D e fin ite 3 27.2 4 66.6 7 41.2

Possib le 2 18.2 1 16.7 3 17.6

D oubtful 4 36.4 0 0 4 23.6

Wrong 0 0 0 0 0 0

Sudden Death 2 18.2 1 16.7 3 17.6

T o ta l 

Per cent

11 100.0 

64.7

6 100.0 

35.3

17 100.0 

100.0
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TABLE 12

THE RELIABILITY OF ISCHEMIC HEART DISEASE DIAGNOSIS 
ON DEATH CERTIFICATES BY RACE®,

OKIAHOMA CITY SAMPLE, 1970

R e l ia b i l i ty  o f  
D iagnosis

C aucasian Negro
No. % No. %

D e fin ite 11 13.2 0 0

P o ss ib le 12 14.5 1 10.0

D oubtful 19 22.9 2 20.0

Wrong 3 3.6 1 10.0

Sudden Death 38 45.8 6 60.0

T o ta l 83 100.0 10 100.0

P er cen t 89.2 10 .8

®No deaths among In d ia n s .
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Among a l l  those  who died  -of HHD (Table 13) th e re  were 25 

(62,5 p e r cen t C aucasians), 15 (37.5 per cen t) Negroes. The p ro p o rtio n  

o f d e f in i te  and p o ss ib le  diagnoses among Negroes was 53 .3  per c e n t.

The race comparison o f the r e l i a b i l i t y  o f CRHD deaths shows 

th a t  th e re  were 15 (88.2 per cen t) C aucasians, 2 (11.8  p e r cen t) Negroes. 

The r e l a t iv e  frequency of d o u b tfu l diagnoses was only 4 (26.7  per cen t) 

among Caucasians and none among Negroes (Table 14).

The r e l i a b i l i t y  of th e  d iagnosis  of IHD was g re a te r  fo r  Cau­

cas ian s  than  for Negroes, whereas the  re v e rse  was found to  be tru e  fo r  

d iagnoses o f HHD.

The comparison o f r e l i a b i l i t y  o f the h e a r t d is e a se  (IHD, HHD 

and CRHD) d iagnosis  (excluding SD) on the  death  c e r t i f i c a t e ,  by sex and 

m a r i ta l  s ta tu s  i s  shown in  Table 15. The r e l i a b i l i t y  ( i . e .  d e f in i te  and 

p o s s ib le  d iag n o sis) o f  the h e a r t  d ise a se  d iag n o sis  was co n sid erab ly  

h ig h e r fo r  the  m arried  male group as compared to the m arried  female 

group. The u n r e l ia b i l i ty  (do u b tfu l and wrong d iag n o sis) o f the  h e a r t 

d is e a se  d iagnosis  in  th is  s tu d y  was co nsiderab ly  h ig h er among unm arried 

fem ales than  unmarried m ales.

The r e l i a b i l i t y  o f the  d iag n o sis  of s p e c if ic  forms o f h e a r t 

d is e a se  (IHD, HHD and CRHD) by Age and M arita l S ta tu s  a re  shown in  Table 

I-V I, Appendix B, and a re  no t d iscussed  here because of the  sm all number 

in  each c e l l  of the ta b le s .

The R e l ia b i l i ty  o f Heart D iseases M o rta lity  

by Place o f Death

Table 16 p re sen ts  the  d iag n o stic  ra tin g s  o f IHD by p lace  of 

d e a th . Of the 93 IHD d ea th s , the m a jo rity  (63 .4  per c en t)  were rep o rted
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TABLE 13

THE RELIABILITY OF HYPERTENSIVE HEART DISEASE DIAGNOSIS 
ON DEATH CERTIFICATES BY RACE®,

OKLAHOMA CITY, 1969 and 1970

R e l ia b i l i ty  o f Caucasian Neero
D iagnosis No. % No. %

D e fin ite 4 16.0 5 33.3

P o ssib le 5 20.0 3 20.0

D oubtful 7 28.0 3 20.0

Wrong 6 24,0 3 20.0

Sudden Death 3 12.0 1 6.7

T o ta l 25 100.0 15 100.0

Per cen t 62.5 37.5

^No deaths among In d ia n s .
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TABLE 14

THE RELIABILITY OF CHRONIC RHEUMATIC HEART DISEASE 
DIAGNOSIS ON DEATH CERTIFICATES BY RACE* 

OKLAHOMA CITY, 1969 and 1970

R e l ia b i l i ty  o f Caucasian Neero
D iagnosis No. % No. 7.

D e fin ite 6 40 .0 1 50.0

P o ssib le 3 20.0 0 0

D oubtful 4 26.7 0 0

Wrong 0 0 0 0

Sudden Death 2 13.3 1 50.0

T o ta l 15 100.0 2 100.0

Per cen t 88.2 11.8

^No deaths among In d ian s .
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TABLE 15

THE RELIABILITY OF CAUSE OF DEATH FROM HEART DISEASE* ON 
THE DEATH CERTIFICATE BY SEX AND MARITAL STATUS °

D iagnosis
D e f in ite  & D oubtful & 

P o ss ib le  ' Wrong T o ta l

Male
No.

M arried
27 17 44 81.5

% 61.4 38.6 100.0

No. 5 5 10 18.5
Unmarried

% 50.0 50.0 100.0

Female
No. 7 10 17 37.8

M arried
% 41.2 58.8 100.0

No. 12 16 28 62.2
Unmarried

% 42.9 57.1 100.0

fIn c lu d es IHD (Sample, 1970), HHD and CRHD (1969- 1970).
Excluding DOA and SD.
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.TABLE 16

THE RELIABILITY OF ISCHEMIC HEART DISEASE DIAGNOSIS 
ON DEATH CERTIFICATES BY PLACE OF DEATH, 

OKLAHOMA CITY SAMPLE, 1970

R e l ia b i l i ty
o f

D iagnosis
H osp ita l

Nursing and Conva­
le sc e n t Homes

Not in  H o sp ita l 
o r  I n s t i tu t io n

No. 7. No. 7, No. 7.

D e fin ite 11 18.6 0 0 0 0

P o ss ib le 9 15.3 0 0 4 16.7

D oubtful 8 13.6 9 90.0 4 16.7

Wrong 3 5 .1 1 10.0 0 0

Sudden Death 28 47.4 0 0 16 66.6

T o ta l 59 100.0 10 100,0 24 100.0

Per cen t 63.4 10.8 25.8
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from h o s p ita ls  and the sm a lle s t p ro p o r tio n , (1 0 .8  per c en t)  were r e ­

ported  from n u rs in g  homes. A ll d iagnoses of IHD rep o rted  from nursing  

homes were e i th e r  d o u b tfu l o r wrong. The h ig h e s t agreement was among 

p a tie n ts  who d ied  in  the  h o s p i ta l .

Table 17 shows th a t  o f the  40 HHD d e a th s , the m ajo rity  (67.5 

per c en t o r 27 d ea th s) were rep o rted  from h o s p ita ls  and the  sm a lle s t 

number, 5 deaths (12.5 per cen t) from nursing  homes. Of the 5 death s  in  

nursing  homes, 80 per c en t (4 d ea th s) were e i th e r  d o u b tfu l or wrong d iag ­

noses. The h ig h e s t agreement was 58 .3  p e r c en t (when SD was excluded) 

between the h o s p i ta l  diagnoses o f  HHD and the  a u th o r 's  c r i t e r i a .

A ll 17 death s from CRHD were rep o rted  from h o s p i ta l .  Table 18 

shows th a t  o f th e  17 death s 23.6 per c en t had d o u b tfu l d iagnoses.

In  b r i e f ,  the main fin d in g s  o f the  r e s u l t s  o f P a rt I  a re  as

fo llow s:

1. Among IHD and HHD (exclud ing  SD) th e  p ro p o rtio n  o f agreement 

and disagreem ent between the d iag n o sis  o f  cause o f death  on the d ea th  

c e r t i f i c a t e  and th e  a u th o r 's  c r i t e r i a  (o r d e f in i te  and p o ss ib le  d ia g ­

noses) was alm ost eq u a l. Whereas among CRHD th e  r a t io  o f  agreement: 

disagreem ent was about 2 .5 :1 .

2. The d iagnoses o f 15.9 p e r c en t o f IHD SD, who were VFD and 

whose bodies were found a t  home were d e f in i te ly  u n re l ia b le .

3. Agreement by type o f  h e a r t d ise a se  (excluding SD) v a rie d  

from 71.4 per c en t fo r CRHD to  4 9 .0  per cen t fo r  IHD and 47.2 p e r cent 

fo r HHD.

4. The r e l i a b i l i t y  of the  d iag n o sis  o f the t o t a l  150 sampled 

cases o f the h e a r t  d isea se  showed th a t  alm ost h a l f  (51.5 per c e n t)  o f the 

diagnoses of cause of death  on the  d eath  c e r t i f i c a t e  were in  agreement
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TABLE 17

THE RELIABILITY OF HYPERTENSIVE HEART DISEASE DIAGNOSIS ON 
DEATH CERTIFICATES BY PIACE OF DEATH,

OKIAHOMA CITY, 1969 and 1970

R e l ia b i l i ty
of

D iagnosis

P lace of Death

H osp ita l Nursing and Conva­
le sc e n t Homes

Not in  H osp ita l 
o r  I n s t i tu t io n

No. % No. % No. %

D e fin ite 8 29.6 0 0 1 12.5

P o ss ib le 6 22.3 1 20.0 1 12.5

D oubtful 5 18.5 3 60.0 2 25.0

Wrong 5 18.5 1 20.0 3 37.5

Sudden Death 3 11.1 0 0 1 12.5

T o ta l 27 100.0 5 100.0 8 100.0

Per cen t 67 .5 12.5 20.0
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TABLE 18

THE RELIABILITY OF CHRONIC RHEUMATIC HEART DISEASE DIAGNOSIS 
ON DEATH CERTIFICATES BY PIACE OF DEATH®,

OKlAHOMA-eiTY, 1969 and 1970

R e l ia b i l i ty H o sp ita l
o f

D iagnosis No. %

D efin ite 7 41.2

P ossib le 3 17.6

Doubtful 4 23.6

Wrong 0 0

Sudden D eath 3 17.6

T otal 17 100.0

^A ll 17 cases o f CRHD died in  th e  h o s p ita l .
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w ith  the  a u th o r 's  c r i t e r i a  (excluding SD).

There were many fa c to rs  a f fe c t in g  the r e l i a b i l i t y  o f cause of 

d ea th  on the  death  c e r t i f i c a t e  in  th is  study .

1. There were more d o u b tfu l and wrong d iag n o sis  o f  IHD and HHD 

among females than m ales. Whereas among CRHD the re v e rse  was n o tic e d .

2. The r e l i a b i l i t y  o f  the d iagnosis o f IHD was g re a te r  fo r  Cau­

c a s ia n 's  than fo r Negroes, whereas the rev e rse  was found fo r diagnoses 

o f  HHD.

3. The r e l i a b i l i t y  o f  the  d iagnosis o f the  h e a r t d ise a se  was 

co n sid erab ly  h igher fo r both th e  unmarried and m arried  male than fo r  the  

unm arried and m arried  fem ale.

4 . Of the  93 IHD d e a th s , 63.4 p e r c en t; o f  40 HHD d e a th s , 67.5 

p e r  cen t and a l l  17 deaths from CRHD were reported  from the h o s p i ta ls .

The h ig h e s t agreement (between the  d iagnosis o f cause of death  on the  

d ea th  c e r t i f i c a t e  and the a u th o r 's  c r i t e r i a )  was among p a tie n s  who d ied  

in  the  h o s p ita l .

5 . The u n r e l i a b i l i ty  o f d iagnosis  o f h e a r t  d isea se  as rep o rted  

from nursing  homes was very h igh : 100 per cent fo r IHD and was 80 per 

c en t fo r  HHD.

6. Another in te r e s t in g  find ing  was the in c idence  o f SD. Of 

th e  t o t a l  150 sample deaths 51 (34.0 per cen t) were SDs. The m a jo rity  

o f  the SDs, (82.4  p e r cen t) were observed and some (17.6 per cen t) were 

unobserved and unattended  (whose bodies were found a t  unknown tim e in ­

te rv a l  a f t e r  d e a th ) .

7. Among IHD d ea th s , SD c o n s ti tu te d  47.3 per c e n t; among HHD 

d e a th s , 10.0 per c en t and among CRHD d ea th s , 17.6 p e r  c e n t.

8 . A m a jo rity  (60.0 per cen t) o f IHD death s  among Negroes were
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SD and th e  m edical examiners c e r t i f i e d  a g re a t p ro p o rtio n  o f the Negroes 

SDs, whereas among Caucasians 45 .8  p e r c en t of IHD deaths were SDs. The 

m edical exam iners c e r t i f i e d  only  27.5 p e r cen t o f  the  to t a l  51 SDs. A 

m a jo rity  (90 .0  per c en t) o f th e  "v ic tim  found dead" category  were c e r t i ­

fied  by the  m edical exam iners.

9. About 56 .7  per c en t o f SD in  IHD exp ired  a t  home; 10.0 per 

cent a t  work, in  a c a r o r c a f e te r ia .  T h ir ty  th re e  per cen t o f  a l l  those 

SDs a t t r ib u te d  to  IHD surv ived  long enough to  be adm itted to  the h o s p ita l ,

10. There were more SDs among males than  females in  the  th ree  

forms of h e a r t  d ise a se  (IHD, HHD and CRHD).

P a rt I I  - D e sc rip tiv e  Epidemiology

This s e c tio n  p re sen ts  a d e s c r ip t io n  of m o rta li ty  from h e a r t 

d isease  in  Oklahoma County re s id e n ts  f o r  the  f iv e  year p e rio d  (January 

1, 1966 through December 30, 1970). The d e s c r ip t iv e  a n a ly s is  provides 

an o v e ra l l  p ic tu re  o f h e a r t  d ise a se  m o r ta l i ty ,  which may c l a r i f y  the  

im p lica tio n s  o f the  study  o f the  r e l i a b i l i t y  s tu d y .

S ecu lar Trend

There were a t o t a l  o f  7,176 d ea th s  from the  f iv e  c a te g o rie s  of 

rep o rted  h e a r t  d ise a se  (IHD, HHD, CRHD, C ongenital H eart D isease , and 

O ther Forms o f  H eart D isease) in  Oklahoma County during  the  f iv e -y e a r  

pe rio d . Table 19 shows th a t  th e  o v e ra l l  estim ated  death  r a t e  fo r h e a r t 

d isease  was 285.8 per 100,000 po p u la tio n  (based on the  estim ated  popu­

la t io n  fo r  each year by the Employment S ecu rity  Commission o f  the S ta te  

o f Oklahoma and the 1970 Census f ig u r e s ) .  Ischem ic h e a r t d ise a se  was 

the p r in c ip a l  cause o f death  w ith  6,380 deaths (88 .9  per c e n t o f the  

t o t a l ) .  Table 19 shows a d e c lin in g  tre n d  fo r  a l l  forms o f h e a r t  d isea se



TABLE 19

HEART DISEASE MORTALITY BY TYPE AND BY YEAR, OKIAHOMA COUNTY, 1 9 6 6 -1 9 7 0

Type o f H eart 
D isease  (HD)

Y E A R S % o f % Change in  Rate 
1966-19701966 1967 1968 1969 1970 T o ta l T o ta l

Ischem ic HD 1,130
(234 .3)

1,133
(232 .7 )

1,339
(271 .6)

1,376
(263 .7 )

1,402
(266 .1)

6,380
(254 .1)

88 .9
+13.6^

H ypertensive
HD

64
(1 3 .3 )

51
(1 0 .5 )

20
(4 .1 )

29
(5 .6 )

19
(3 .6 )

183
(7 .3 )

2.5
-7 2 .9 ^

Chronic Rheu­
m atic  HD

19
(3 .9 )

12
(2 .5 )

19
(3 .9 )

17
(3 .3 )

16
(3 .0 )

83
(3 .3 )

1.2
-2 3 .0

C ongen ita l HD 26
(5 .4 )

19
(3 .9 )

24
(4 .9 )

15
(2 .9 )

9
(1 .7 )

93
(3 .7 )

1.3
-6 8 .5

O ther Forms 
o f  HD

93
(1 9 .3 )

105
(2 1 .6 )

90
(1 8 .3 )

70
(13 :4 )

79
(1 5 .0 )

437
(1 7 .4 )

6 .1
-2 2 .3

Total 1,332
(276 .2)

1,320
(271 .1 )

1,492
(302 .6 )

1,507
(288 .8 )

1,525
(289 .5)

7,176
(285 .8 ) +4.8

Per Cent 18.6 18.4 20.8 21.0 21.0 21.2 100.0

Ln

Numbers in  p a re n th ese s  a re  r a t e s  p e r 100,000 p o p u la tio n  
+ means in c re a se d  

means decreased
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during  th i s  p e rio d , w ith  the ex cep tion  o f ischem ic h e a r t  d is e a s e . This 

d e c lin e  i s  p a r t ic u la r ly  rem arkable in  the  case of hy p erten siv e  h e a r t  d i s ­

ease and co n g en ita l h e a r t d is e a s e . The d ea th  r a te  from hy p erten siv e  

h e a r t  d ise a se  dropped from 13.3 in  1966 to  3.6 per 100,000 in  1970 (which 

was a decrease  o f 72.9 per c e n t) .  The co n g en ita l h e a r t d ise a se  death  

r a te  dropped from 5 .4  in  1966 to  3 .7  per 100,000 (which was a decrease  of 

68.5 per c e n t) .  During the same period  o f  time the ischem ic h e a r t  d i s ­

ease (es tim ated ) death  r a te  ro se  from 234.3 to 266.1, an in c re a se  o f 13.6 

per c e n t. The o v e ra ll  death  r a t e  fo r  h e a r t  d isease  in c reased  s l ig h t ly  

from 276.2 to  289.5 per 100,000 p o p u la tio n , an in c rease  of 4 .8  per c en t.

S p e c if ic  U nderlying Cause of Death

During th e  f iv e -y e a r  p e rio d  o f th is  study , two re v is io n s  o f the 

ICD (7 th  and 8 th  R evisions) were used. Because of the a l t e r a t io n  o f 

term inology and c la s s i f i c a t io n  o f  some o f the  d iseases  from th e  7th  to 

the 8 th  R evision , the study  of the  s p e c if ic  cause of d eath  under each 

ca teg o ry  w ill  be p resen ted  s e p a ra te ly  fo r  the  two p erio d s  (1966-1967 and 

1968-1970).

Ischem ic H eart D isease . During the period  1966-1967, a ma­

j o r i t y  (93.9 per cen t) o f 2,263 IHD deaths were rep o rted  as " a r t e r io ­

s c le r o t i c  h e a r t d is e a se  in c lu d in g  coronary d is e a s e ."  The rem aining 6 .1  

per cen t of the  I  HD deaths were coded as "chronic e n d o ca rd itis  not spe­

c i f ie d  as rheum atic ,"  and "o th er m yocardial d eg en e ra tio n ."  (Table V II, 

Appendix B).

During th e  p e rio d  1968-1970, the  p r in c ip a l cause o f IHD deaths 

was acu te  m yocardial in f a r c t io n ,  64.9 per cen t and "chronic IHD," 34.7 

per cen t of 4,117 IHD d ea th s . The rem aining 0 .4  per c en t (18 d ea th s)
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was re p o rte d  as "unspecified  acu te  and subacute IHD" and "angina pecto­

r i s "  (Table V III, Appendix B ).

Hypertensive Heart D isea se . During the p e rio d  1966-1967, a m ajo rity  

(69.5 p e r cen t) o f th e  115 deaths were rep o rted  as "o th e r and u n sp ec ified  

HHD." The remaining 30.5 per cen t were coded as "HHD w ith  a r t e r lo r a l  

n ep h ro sc le ro s is"  and " e s s e n t ia l  m alignant HHD" (Table IX, Appendix B).

When th e  8 th  Revision o f ICD was used fo r  th e  p e rio d  1968-1970, th e re  were 

no deaths l i s te d  under the  category  "o th e r and u n sp ec if ie d  HHD" (Table X, 

Appendix B). During the pe rio d  1968-1970, the annual number o f reported  

HHD deaths dropped rem arkably compared to 1966-1967. The o rd e r o f f r e ­

quency of s p e c if ic  causes o f  d ea th  from HHD (from high to low) reported  

during  the  l a s t  th ree -y ear period  was; HHD; mixed hy p erten siv e  h e a r t and 

re n a l d ise a se ; and m alignant hypertension  w ith  h e a r t  Involvem ent.

Chronic Rheumatic H eart D isea se . Deaths Involv ing  d ise a se  of the 

m itra l  and a o r t ic  va lves were recorded w ith  about the  same frequency (6 

and 5 deaths re sp ec tiv e ly ) during  the pe rio d  1966 and 1967 (Table XI, 

Appendix B). However, the d if fe re n c e  was rev ersed  and g re a te r  (9 m itra l 

and 14 a o r t ic  deaths) during  1968 through 1970 (Table X II, Appendix B). 

P a r t ic u la r ly ,  during the l a s t  two-year pe rio d  o f th is  s tudy , th e  a o r tic  

va lve  d ise a se  m o rta lity  was rep o rted  w ith  tw ice th e  frequency of m itra l 

d isea se  d ea th s . The order o f frequency o f s p e c if ic  causes o f death  from 

CRHD (from high to low) during  the l a s t  th re e -y e a r  pe rio d  was: d isease  of 

a o r t ic  v a lv e , d isea se  o f  m itr a l  v a lv e  and mixed d is e a se  o f m itr a l  and 

a o r t ic  v a lv e .

The d is t r ib u t io n  o f s p e c if ic  underly ing  causes of d ea th  from 

c o n g en ita l h ea rt d isease  and o th e r forms o f  h e a r t  d is e a s e , fo r  the  period 

1966-1967 and 1968-1970 (which a re  n o t the  main concern o f th i s  study)
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are  shown in  Tables XIll-XVI o f  Appendix B. Tables X III and XVI o f  the  

Appendix B show th a t  "u n spec ified  anom alies o f h e a r t"  were re p o r te d  w ith  

g re a t frequency (62 .3  per cen t fo r the period  1966-1967 and 47.9  p e r 

cen t fo r  the  period  1968-1970). Tables XV and XVI of Appendix B show 

th a t  " to ta l  u n sp ec if ie d  d ise a se  of h e a r t"  and "symptomatic h e a r t  d isea se"  

were rep o rted  w ith  g re a t frequency (68,7 per cen t) fo r  the  p e rio d  1966- 

1967 and (86.6 per cen t) fo r  th e  period  1968-1970 re s p e c tiv e ly .

Sex D is tr ib u tio n  

F igure  2 shows the  sex  d is t r ib u t io n  o f deaths due to  h e a r t  

d is e a se . In  a l l  forms of h e a r t  d isease  except chron ic  rheum atic  h e a r t  

d ise a se , males predom inated. (The d is t r ib u t io n  of a c tu a l numbers of 

the h e a r t  d isea se  deaths by sex  in  Table XVII, Appendix B shows th e  

magnitude o f male preponderance in  numbers o f  d e a th s ) . The sex d i f f e r ­

ence is  more c le a r ly  dem onstrated by sex s p e c if ic  d ea th  r a te s  fo r  the  

year 1970 Table 2 0 ). For a l l  forms, th e  male r a te  was 350.6 per 

100,000; the  female r a te  233 .4 . The male excess was g re a te s t  fo r  i s ­

chemic h e a r t  d is e a se : 324.0 p e r 100,000 as compared w ith  213.0 fo r  f e ­

m ales. The r a t io  o f the  male death  r a t e  to th e  female d ea th  r a t e  fo r  

ischem ic h e a r t  d is e a s e  was found to be about 1 .5 :1 .

Race D is tr ib u tio n  

Table 21 shows th a t  the m a jo rity  (91.6 per cen t) o f  the  t o t a l  

o f 7,176 deaths from h e a r t d isea se  (1966-1970) occurred among C aucasians. 

Ischem ic h e a r t d is e a se  was th e  p r in c ip a l cause of death  fo r  a l l  r a c e s .

In  o rd er to  a p p re c ia te  the  race  v a r ia t io n  among deaths due to  v a rio u s  

forms o f  h e a r t d is e a s e , ra c e -s p e c if ic  death  ra te s  were computed fo r  1970 

(Table 2 2 ). The h ig h es t ra c e -s p e c if ic  death  r a te  was 297.0 (per
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F ig . 2 . Sex d i s t r i b u t io n  o f d ea th s  from h e a r t  d is e a s e  
(H .D .), by ty p e , Oklahoma County, 1966-1970.
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TABLE 20

HEART DISEASE MORTALITY BY TYPE AND BY SEX, 
OKLAHOMA COUNTY, 1970

H eart D isease 
(HD)

Male Female T o ta l %

Ischem ic HD 817 a 585 1,402 91.9
(3 2 4 .0 )* (213.0) (266.1)

H ypertensive HD 12 7 19 1.2
(4 .8 ) (2 .5 ) (3 .6 )

Chronic Rheumatic 6 10 16 1.1
HD (2 .4 ) (3 .6 ) (3 .0 )

C ongenital HD 7 2 9 0.6
(2 .8 ) (0 .7 ) (1 .7 )

O ther Forms of 42 37 79 5.2
HD (16 .7 ) (13 .5 ) (15 .0 )

T o ta l 884
(350 .6)

641
(233.4)

1,525
(289.5) 100.0

Numbers in  p a ren th eses  a re  r a te s  p e r 100,000 p o p u la tio n ,
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TABLE 21

HEART DISEASE MORTALITY BY TYPE AND BY RACE, 
OKLAHOMA COUNTY, 1966-1970

H eart D isease 
(HD)

Caucasian .Negro Ind ian .T otal

Ischem ic HD 5,929 _ 416 35 6,380
(92 .9) (6 .5 ) (0 .6 ) (100.0)

H ypertensive HD 134 49 0 183
(73 .2) (26 .8) (0) (100.0)

Chronic Rheumatic HD 78 4 1 83
(94 .0 ) (4 .8 ) (1 .2 ) (100.0)

C ongenital HD 79 11 3 93
(84 .9) (11 .9 ) (3 .2 ) (100.0)

O ther Forms o f HD 355 80 2 437
(81 .2) (18 .3) (0 .5 ) (100.0)

T o ta l 6,575 560 41 7,176
(91 .6 ) (7 .8 ) (0 .6 ) (100.0)

^Numbers in  paren theses a re per cen t o f to t a l  o f each row.
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TABLE 22

HEART DISEASE MORTALITY, BY TYPE AND BY RACE, 
OKLAHOMA COUNTY, 1970

H eart D isease 
(HD)

Caucasian Negro Indian

Ischem ic HD 1,275 117 10
(276.0)* (221.8) (96 .7)

H ypertensive HD 14 5 0
(3 .0 ) (9 .5 )

Chronic Rheumatic 15 1 0
HD (3 .2 ) (1 .9 )

C ongenital HD 8 1 0
(1 .7 ) (1 .9 )

O ther Forms of HD 60 19 0
(13.0) (36 .0 )

T o ta l 1,372
(297i0)

143
(271.1)

10
(96 .7)

lu m b ers  in  paren theses a re  r a te s  per 100,000 p o p u la tio n .
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100,000 Caucasian popu la tion ) fo r  a l l  forms of h e a r t  d ise a se . The i s ­

chemic h e a r t  d isea se  death  r a te  was h igher than o th e r forms among a l l  

ra c e s . Table 22 a lso  shows th a t  the  ra c e  s p e c if ic  d eath  r a te  fo r  i s ­

chemic h e a r t d isea se  was h ig h est fo r  C aucasians. Although the  t o t a l  

number of deaths was g re a te s t  fo r Caucasians in  a l l  forms of h e a r t  d is ­

ease  (Table 21), the  race  s p e c if ic  d ea th  r a te  from HHD was h ig h e s t among 

Negroes (Table 22).

P ro je c tio n  o f D iagnostic  Rate o f  IHD 

Should we p ro je c t  the p ro p o rtio n  o f d e f in i te ,  p o ss ib le , d o u b tfu l, 

wrong and sudden death  diagnoses in to  the  deaths from IHD from 1968 to 

1970, we see th a t  o f the to t a l  2,924 deaths occuring  during th i s  th re e - 

y ear p e rio d , 753 (25.8 per cen t) would have been r e l ia b le  ( d e f in i te  and 

p o s s ib le )  d iag n o sis ; 787 (26.9 per cen t) were u n re lia b le  (d o u b tfu l and 

wrong d ia g n o s is , and 1,382 (47.3 per cen t) were sudden death  (Table 

2 3 ). When we p ro je c t the p roportion  of DOA, VFD and unexpected deaths 

(found in  P a r t I )  in to  the  1,382 sudden d ea th s , we see th a t 817 (59.1 

per cen t would have been VFD, and 314 (22.7 per cen t) would have been un­

expected d ea th s .

D iagnostic  ra t in g s  were no t p ro jec ted  fo r HHD and CRHD, because 

the number of deaths from HHD and CRHD in  1968 was too sm all.

Age D is tr ib u tio n  

A fte r  age 30, the  number o f  deaths from h e a r t d isea se  in c reased  

w ith  age up to  age 85 years (Table XVIII, Appendix B ). The h ig h e s t 

number o f  deaths from co ngen ita l h e a r t d isea se  was in  the  age group under 

5 y e a rs . The h ig h est age s p e c if ic  death  r a te  was 7187.2 per 100,000 

p o p u la tio n  in  the age group 85 and over (Table XIX, Appendix B ).
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TABLE 23

SAMPLE RATING APPLIED TO ALL OKIAHOMA CITY DEATHS FROM 
ISCHEMIC HEART DISEASE BY YEAR, 1968-1970

R e l ia b i l i ty  o f 
D iagnosis % in  Sample

Estim ated Number of 
Deaths

D e fin ite 11.8 345

P o ss ib le 14.0 410

D oubtful 22.6 661

Wrong 4 .3 126

Sudden Death 47 .3 1,382

T otal 100.0 2,924



61

Place o f Death

Of the  7,176 deaths from h e a r t  d ise a se s  in  Oklahoma County

52 .0  per c e n t were repo rted  from h o s p i ta ls ,  13.2 per cen t from n u rs in g  

homes and th e  rem aining 34.8 p e r cen t from o th e r p laces  (Table XX, 

Appendix B ). When one compares th e  p lace  of death  fo r the v a rio u s  forms 

o f  h e a r t d is e a s e s , the h ig h est p ro p o rtio n  of deaths rep o rted  from h o sp i­

t a l s  were among those c la s s i f ie d  as c o n g en ita l h e a r t d ise a se  (89 .2  per 

c e n t) .  H alf, (50.8 per cen t) o f the  ischem ic h e a r t  d ise a se  dea th s  were 

rep o rted  from h o s p ita ls  (Table XX, Appendix B ).

In  b r ie f ,  the  main f in d in g s  o f th e  r e s u l t  of the P a r t  I I  a re  as

f  o 1 lows :

1. There were a t o t a l  o f 7,176 deaths from f iv e  forms o f r e ­

po rted  h e a r t d isea se  (IIE), HHD, CRHD, C ongenital H eart D isease and 

O ther Forms of H eart D isease) in  Oklahoma County during  th e  f iv e -y e a r  

pe rio d  of th is  s tu d y , 1966-1970.

2 . The p r in c ip a l  cause o f d ea th  was IHD w ith  a r a t e  o f 254.1 

p e r 100,000 p o p u la tio n .

3 . Another p o in t o f  i n t e r e s t  i s  the  g re a t frequency o f "o ther 

and u n sp ec ified  HHD" (69.5 p e r c e n t o f t o t a l  115 HHD d ea th s) du ring  the 

period  1966-1967. In te r e s t in g ly ,  when th e  8 th  R evision o f ICD was used 

f o r  the p e rio d  1968-1970, th e re  were no death s l i s t e d  under the category  

"o th e r and u n sp ec ified  HHD".

4 .  The m o rta lity  tre n d  from each form of h e a r t d is e a se  de­

c reased  except IHD, which in c reased  from 1966-1970. Because o f the  up­

ward trend  of IHD, the  o v e ra l l  tren d  o f the  t o t a l  e stim ated  h e a r t  d i s ­

ease  d eath  r a te  in c reased  (from 276.2 in  1966 to  289.5 in  1970, an in ­

c rease  of 4 .8  per c e n t) .



CHAPTER V

DISCUSSION

The assessm ent of the p u b lic  h e a lth  im portance o f c a rd io ­

v a sc u la r- re n a l (CVR) d isea se  has been based alm ost e n t i r e ly  on m o r ta li ty  

s t a t i s t i c s  u n t i l  re c e n t years (Moriyama e t  a l . ,  1971). Various popu­

la t io n  surveys have re c e n tly  provided in fo rm ation  on the dim ensions o f 

c e r ta in  m orb id ity  a sp ec ts  of d i f f e r e n t  components o f  the CVR d isea se  

complex. However, s a t i s f a c to r y  e s tim ates  o f  inc idence  and prevalence  

a re  n o t y e t a v a ila b le  fo r  the t o t a l  complex of CVR d is e a se , o r fo r  the 

to t a l  popu la tion  o f the United S ta te s  (Moriyama e t  a l . ,  1971).

The d e s c r ip t iv e  phase o f the p re sen t study o f h e a r t  d isea se  

m o r ta l i ty  a ttem pts to  compare some of the  fe a tu re s  o f h e a r t d ise a se  mor­

t a l i t y  among Oklahoma County re s id e n ts  w ith  the fin d in g s  o f o th e r in ­

v e s t ig a to r s .  The v a r ia b le s  most commonly examined in  d e sc r ip tiv e  e p i­

demiology have been c la s s i f ie d  as d e sc r ip tiv e  of tim e, p lace  and person 

(MacMahon and Pugh, 1970). The v a r ia b le  o f p lace  was determ ined in  

th is  study  by lim it in g  the  in v e s t ig a t io n  to  Oklahoma County re s id e n ts .  

T herefo re , th is  study  has included some of the time and person  v a r ia b le s .

Secu lar M o rta lity  Trend 

As a cause o f d ea th , and as a p ro p o rtio n  o f deaths from a l l  

cau ses, the CVR d ise a se s  appear to  have in c reased  in  re cen t decades

62
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(B orhani, 1965). Borhani (1965) reported  th a t  approxim ately 1 ou t of 

every 200 persons in  the U. S. dies each year as the  r e s u l t  o f CVR d is ­

ease . These d isea ses  account fo r  54.8 p e r cen t o f deaths from a l l  

causes.

In  th e  p re sen t s tudy , the d ea th  r a te s  from IHD was 266.1, from 

HHD was 3 .6 , from CRHD was 3.0 and fo r  the  t o t a l  h e a r t d isease  was 289.5 

per 100,000 p o p u la tio n  in  Oklahoma County in  1970. According to  the  

N ational Center fo r H ealth  S ta t i s t i c s  c i te d  by Long e t  a l . (1968-1972), 

the n a tio n a l d eath  r a te  from IHD was 324.9, from HHD was 7 .4 , from CRHD 

(inc lud ing  a c tiv e  rheum atic fever) was 7 .6 and fo r t o t a l  h e a r t d isea se  

was 359.0 per 100,000 popu la tion  in 1970, co n sid erab ly  higher than the 

death  r a te s  o f Oklahoma County in  1970.

In  the  p re sen t s tudy , 88.9 per cen t of the  h e a r t d isea se  death s

were a t t r ib u te d  to  IHD, 2.5 per cent were a t t r ib u te d  to  HHD and 1.2 per

cen t were a t t r ib u te d  to  CRHD. The o th e r  forms o f h e a r t  d isea se  were

held  re sp o n sib le  fo r the remaining 7 .4  per cen t of th ese  d e a th s . A l­

though the methods and m a te r ia ls  of Borhani (1965) study was d if f e r e n t  

from the p re se n t study and included to t a l  CVR d ise a se , i t  i s  in te r e s t in g  

to look the r e s u l t  of the  two s tu d ie s . Borhani found th a t  about 55 per 

cen t of CVR d ise a se  deaths were a t tr ib u te d  to  IHD, 20 .3  per c en t were 

a t t r ib u te d  to  v a sc u la r  le s io n s  a ffe c t in g  th e  c e n tra l  nervous system 

(s tro k e )  and 6 .1  per cen t were a t tr ib u te d  to  HHD. A ll o th e r forms of 

h e a r t  d ise a se  were held  responsib le  fo r 18.6 per cen t of th e  CVR d e a th s . 

In  b o th , the  Borhani study  and present s tu d y , IHD was the p r in c ip a l  

cause o f d ea th .

During the p a s t 35 y ears , some fundamental changes have o c ­

curred in  m edical concep ts , d iagnostic  s k i l l  and d isea se  c l a s s i f i c a t i o n .
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T herefo re , i t  i s  v i r t u a l ly  Im possible to  re c o n s tru c t v a lid  long term 

trends fo r  the components o f  CVR d ise a se . Only the t o t a l  category  of 

CVR d ise a se  appears to be r e l i a b le  enough to  serve as th e  b a s is  fo r  

in te r p r e ta t io n  of the  long term or secu la r trends in  m o r ta li ty  (Borhani, 

1965). T herefo re , recogn izing  the  problems of c o n stru c tin g  a v a lid  long 

term study  of trends of the components of CVR d isea se , a sh o r t term 

study o f a f iv e  year m o r ta li ty  tren d  was undertaken fo r the  p re sen t 

in v e s t ig a t io n .

The r e s u l t s  of the m o r ta li ty  trend  in  th is  study in d ic a ted  th a t 

death  r a te s  fo r  each form o f  h e a r t d isease  decreased excep t IHD which 

increased  (from 1966-1970). The upward tren d  of IHD in  th e  p resen t 

study i s  in  agreement w ith  re p o r ts  of an in c re a s in g  prevalence of IHD 

by S tam ler (1962); Acheson (1962); Moriyama (1964); E p ste in  (1965) and 

Wells (1969).

Acheson (1962) b e liev ed  th a t the upward trend  of IHD is  la rg e ly  

r e a l .  However, Borhani (1965) be lieved  the  in c re ase  in  th e  p ro p o rtio n  

o f CVR m o rta li ty  during  the p a s t h a lf  century  to be a t t r ib u ta b le  la rg e ly  

to the in c re a s in g  percen tage  o f o lder persons in  the  p o p u la tio n . When 

c o rre c tio n s  were made fo r  th e  age change in  th e  p o p u la tio n , i t  would be 

ev iden t th a t  the  death  r a te  from a l l  CVR d ise a se  has a c tu a l ly  been de­

c lin in g  s in ce  1930.

Furtherm ore, because o f re c en t advances in  m edical sc ience , 

deaths a t t r ib u ta b le  to RHD, co n g en ita l h e a r t d is e a se , and s y p h i l i t ic  

h e a r t d ise a se  have been on the  d ec lin e  s in ce  the  end o f World War I I .

As a consequence, the p ro p o rtio n  o f deaths from CVR d ise a se  due to  de­

g en e ra tiv e  and a r te r io s c le r o t i c  d iseases  o f the  h e a r t and blood v e sse ls  

has in c reased  (Borhani, 1965).
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In  the p re sen t s tu d y , the  v a r ia t io n  o f the  m o r ta l i ty  tre n d , 

p a r t i c u la r ly  in  the  case of IHD and HHD could be p a r t ly  ex p la ined , i f  

n o t t o t a l l y ,  by s e v e ra l c ircu m stan ces . The death  r a te  fo r  HHD dropped 

from 10,5 in  1967 to  4 .1  per 100,000 p o p u la tio n  in  1968, a decrease  of 

61 per c e n t, co in c id in g  w ith  the  adop tion  of E ighth  R evision  o f the ICD. 

A fterw ards, the d ea th  r a te  from HHD f lu c tu a te d  up and down during th e  

years  1969 and 1970 (see  Table 19). During the  same tim e, and in  con­

t r a s t  to th e  HHD d ea th  r a t e ,  the  r a te  fo r  IHD in creased  from 232.7 in  

1967 to 271.6 per 100,000 p o p u la tio n  in  1968, an in c re a se  o f 21 per 

c e n t, ag ain  co incid ing  w ith  the  adop tion  o f th e  E ighth R ev ision  of the 

ICD. A fterw ards, the  d ea th  r a te  from IHD flu c tu a te d  down and up during  

the  years 1969 and 1970 b u t in v e rse ly  to  HHD (see  Table 19).

The fin d in g s  o f th is  study  a re  in  agreement w ith  the  n a tio n a l 

da ta  o f th e  N ational C enter fo r H ealth  S t a t i s t i c s  c ite d  by Long e t  a l . 

(1968-1972). The n a tio n a l e stim ated  d eath  r a te  (per 100,000 popu­

la t io n )  from IHD fo r  the  U nited S ta te s  in c reased  from 290,9 in  1967 to 

338.9 in  1968, an in c re a se  of 16.6 per c e n t. S im ultaneously , and in  

c o n tra s t  to  the IHD d ea th  r a t e ,  the estim ated  death  r a te  from HHD 

dropped markedly from 25.2 in  1967 to  5 .0  in  1968, a d ecrease  o f 80 per 

c e n t. These changes in  d ea th  r a te s  co incided  w ith  the adop tion  o f the 

E ighth  R evision o f the  ICD. The o v e ra ll  death  r a te  from h e a r t  d isease  

in c reased  from 276.2 in  1966 to  289.5 in  1970, an in c re a se  o f 4 .8  

p e r c en t. Long e t  a l . (1968-1972) re p o rte d  th a t  the n a t io n a l  death  ra te  

from h e a r t  d isease  dropped from 375.1 in  1966 to  359.0 p e r 100,000 

p o p u la tion  in  1970, a d ecrease  o f  4 ,4  per c e n t.

In  g en e ra l, the  conclusion  o f th is  s tudy  a re  in  agreement w ith  

the  re p o r t  of Bogue (1969); Moriyama (1960); W ells (1969); and the World
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H ealth  O rgan ization  Expert Committee on H ealth S t a t i s t i c s  (1950). I t  

would appear th a t  th e  apparent upward trend  in  IHD m o r ta l i ty  can be 

p a r t ly ,  i f  n o t la rg e ly ,  explained  by s h i f t s  of m edical term s from one 

cause o f d ea th  group to  ano ther in  the p e r io d ic a l re v is io n  o f th e  I n te r ­

n a tio n a l L is t  of D eaths (namely from th e  Seventh R evision  to  the  E ighth  

R evision  in  th is  s tu d y ) . Another f a c to r  which a lso  inc luenced  th e  IHD 

upward tren d  may be th e  changing d ia g n o s tic  fa sh io n  reg a rd in g  IHD. IHD 

emerged from o b sc u r ity  e a r ly  th is  cen tu ry  and became a m ajor p u b lic  

h e a lth  problem in  the  U. S. (M orris and Gardner, 1969).

Sex D if f e r e n t ia l

A p o in t of i n t e r e s t  i s  th e  male preponderance. The se x -sp e c if ic  

death  r a te  o f IHD fo r  males (324.0) was much h ig h e r than  was th e  female 

r a te  (213:0 per 100,000 pop u la tio n ) in  th is  s tu d y . Evidence has been 

p resen ted  in  o th e r s tu d ie s  th a t  a combination o f some o r a l l  of the  

fo llow ing  in d iv id u a l v a r ia b le s  such a s : c h o le s te ro l, h igh  blood p ressu re , 

d ia b e te s , p h o sp h o lip id s , body b u ild , overw eight, tobacco smoking, u r ic  

a c id , em otional s t r e s s  and a s p e c if ic  o v e rt behavior (a g g re siv en ess , 

am bition , d r iv e , com petitiveness and a profound sense o f  tim e urgency) 

might c o n tr ib u te  to  th is  male preponderance (G arc ia -P a lm ie ri e t  a l . ,

1965; Moriyama e t  a l . ,  1971; American H eart A sso c ia tio n , 1965, 1968 and 

1970; Blackburn and W il l is ,  1969; Mulcahv e t  a l . ,  1969; S tam ler, 1967; 

B orhani, 1965; Raab, 1966; E pste in  e t  a l . ,  1965; Dawber e t  a l . ,  1957).

Another in te r e s t in g  sp e c u la tio n  regard ing  the  h ig h  sex r a t i o  

d if fe re n c e s  of d ea th  r a te s  is  th a t  ovarian  hormone s e c re t io n  in h ib i t s  

the a th e r o s c le ro t ic  p ro cess , p a r t i c u la r ly  the anatom ic and c l i n i c a l  

m an ife s ta tio n s  (E isenberg e t  a l . ,  1961), p o ssib ly  through th e  in flu en c e  

of e s tro g en  on the  com position of serum lip o p ro te in s . McDonough (1965)
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a lso  re p o rte d  th a t  th e re  i s  a r e l a t i v e  p ro te c tio n  o f fem ales in  th e  p re ­

m enopausal pe rio d  which i s  lo s t  d u rin g  the years fo llow ing menopause 

(c e s s a t io n  o f ovarian  fu n c tio n  m arkedly reduces estro g en  p roduction  in  

the  m enopausal and post-m enopausal p e r io d ) .

Race D iffe ren ces  

The ra c e -s p e c if ic  d ea th  r a t e  fo r IHD and CRHD in  th e  p resen t 

s tu d y  in d ic a te s  a Caucasian preponderance (Table 22). During the same 

tim e, the  ra c e -s p e c if ic  d ea th  r a t e  fo r  HHD shows th a t  the  Negro r a te  i s  

th re e  tim es th a t  of the  C aucasian d ea th  r a te .  The Caucasian preponder­

ance of IHD has a lso  been re p o rte d  by o th e r in v e s tig a to rs  (McDonough, 

1965; S tam ler, 1967 and Modern M edicine E d i to r ia l ,  1970).

Stam ler e t  a l . ,  1961 and McDonough (1965) suggested th a t s o c ia l  

c la s s  d if fe re n c e s  may ex p la in  th e  ra c e  d iffe ren c es  in  IHD. McDonough 

(1965) found th a t  low s o c ia l  c la s s  w hite  males had an IHD prevalence 

r a t i o  s im ila r  to the r a t i o  fo r  Negro m ales, and s ig n if ic a n t ly  lower 

than the r a t i o  fo r  high s o c ia l  c la s s  w hite m ales. The p a tte rn  fo r  serum 

c h o le s te ro l  was ex ac tly  the  same; low s o c ia l  c la ss  w hites and Negroes had 

le v e ls  th a t  were s im ila r  and s ig n i f ic a n t ly  lower than the le v e ls  fo r  high 

s o c ia l  c la s s  w h ite s . McDonough a lso  rep o rted  th a t s o c ia l  c la s s  d i f f e r ­

en ces , f o r  both  IHD and serum c h o le s te ro l ,  could be re la te d  to  occu­

p a tio n . N early a l l  Negroes in  h is  study  worked as lab o re rs  o r sh a re ­

c ro p p e rs , as did  the  low s o c ia l  c la s s  w h ites.

McDonough (1965) and McDonough e t  a l . ,  (1964) concluded th a t  

g e n e tic  f a c to rs  could no t e x p la in  the  Negro-white d if f e re n c e . N eith er 

cou ld  c ig a r e t t e  smoking ex p la in  the  excess IHD prevalence among w h ite s . 

They p o s tu la ted  th a t  d if fe re n c e s  in  c a lo r ic  balance occur between Negro
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and w hite  m ales s in ce  Negro males have s ig n if ic a n t ly  more c a lo r ie s  in  

the  d i e t ,  and w eight s ig n if ic a n t ly  le s s .  C aloric  in tak e  and body weight 

do no t d i f f e r  s ig n if ic a n t ly  when high and low s o c ia l  c la s s  w hite  males 

a re  compared, a lthough th e  d iffe ren c es  a re  suggestive  in  the  d ir e c t io n  

o f a h igher c a lo r ic  in ta k e  and lower body weight fo r  the  low s o c ia l  

c la s s .  D iffe ren ces  in  f a t  in tak e  could not ex p la in  the  v a r ia t io n  in  IHD 

and serum c h o le s te ro l ,  because the  high so c ia l  c la s s  w hite males had the 

lower in ta k e  o f  animal f a t  (McDonough, 1965). He a lso  rep o rted  th a t  

p h y s ic a lly  a c t iv e  groups have a s ig n if ic a n t ly  lower p revalence of IHD. 

Thus, i t  i s  reasonab le  to  suppose th a t  d iffe ren c es  in  p h y s ica l a c t i v i ty  

may account fo r  the  d if fe re n c e  in  IHD and serum c h o le s te ro l observed 

between the v a rio u s  occupations, so c ia l  c la s s e s , and r a c ia l  groups. I t  

may be th a t  th e  e f f e c t  o f p h y sica l a c t i v i ty  upon c h o le s te ro l i s  an 

adequate exp lan a tio n  of the  e f fe c t  o f a c t iv i ty  upon IHD; however, th is  

i s  no t u n iv e rs a lly  accep ted . Karvonen e t  a l . , (1961) noted in  F inland 

th a t  d iffe re n c e s  in  serum c h o le s te ro l d id  no t occur between p h y s ica lly  

a c tiv e  wood c u t te r s  as compared to  more seden tary  men.

From th ese  opinions and s tu d ie s , one may conclude only  th a t  

th e  f i e ld  remains in  a s t a t e  of ignorance regard ing  many o f the  fa c to rs  

surrounding the e tio lo g y  and pathogenesis of IHD.

Another po in t o f in te r e s t  in  the p re sen t study i s  the  r a c ia l  

d if fe re n c e  in  HHD. Negroes had a ra c e -s p e c if ic  death  r a te  more than 

th re e  tim es h ig h e r than w hites in  1970 (Table 22). These da ta  agree 

w ith  o th e r s tu d ie s  showing an excess m o rta lity  from hypertensive  d isea se  

among Negroes in  the U nited S ta te s  (Moriyama and Woolsey, 1951;

Hutcheson e t  a l . ,  1953; Moriyama, 1960; McDonough e t  a l . ,  1964; U.S. 

N a tio n al H ealth  Survey, 1965; and Burch, 1971). McDonough e t  a l . .
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(1964) rep o rted  th a t  th e  lower s o c ia l  s ta tu s  and d i f f e r e n t  occupational 

d is t r ib u t io n  of Negroes as compared to w hites cannot ex p la in  the  excess 

of HHD deaths occu rrin g  among Negroes. T h is, o f cou rse , does not exclude 

p o ss ib le  environm ental in flu en c es  which might a c t  more commonly on Negroes 

than  w hites bu t which a re  not a sso c ia ted  w ith  so c ia l  c la s s  or occupation . 

One such fa c to r  m ight be s a l t  in g e s tio n . McDonough e t  a l . ,  (1964) 

f e l t  t h a t  the p re lim in a ry  re p o r t  o f an in v e s t ig a tio n  o f  s a l t  e a tin g  

p ra c tic e s  of a sample o f  Negroes and w hites in  Evans County in d ic a ted  

th a t  s a l t  in take  does n o t ex p la in  the d iffe re n c e  in  blood p re s su re .

Saunders and B ancro ft (1942) and McDonough e t  a l . .  (1964) r e ­

po rted  th a t p o ss ib le  d if fe re n c e s  in  m edical management a re  inadequate 

to  ex p la in  the r a c i a l  p reva lence  d iffe ren c e  in  HHD.

On the  q u es tio n  o f th e  in h e rita n c e  o f hy p erten sio n , most in ­

v e s t ig a to r s  agree th a t  a g en e tic  component does e x is t  (P ick erin g , 1961; 

P l a t t ,  1961).

Since none o f th ese  in fe ren ces  were te s te d  in  th is  s tudy , 

they should be regarded  as h y p o th e tic a l sp ec u la tio n .

R e l ia b i l i ty

Accuracy of d ea th  c e r t i f i c a t io n  i s  a su b jec t which should be of 

i n t e r e s t  to a l l  p h y s ic ian s , ep id em io log ists , s t a t i s t i c i a n s  and h e a lth  

care  p la n n e rs . However, i t  has received  s u rp r is in g ly  l i t t l e  a t te n tio n  

(Bourke, 1969; F lo re  e t  a l . ,  1969).

W ithin the  l im its  of p re v a ilin g  m edical knowledge, the accuracy 

o f m edical reco rds and the  completetiess o f cause of death  sta tem en ts  

depend upon 1) a v a i l a b i l i t y  of p e r tin e n t d ia g n o s tic  in fo rm ation ; 2) d iag ­

n o s tic  acumen on the p a r t  o f the  physician ; 3) the manner in  which d iag ­
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noses a re  rep o rted  on the death  c e r t i f i c a t e ,  and 4) coding accuracy of 

the  r e g i s t r a r  of v i t a l  s t a t i s t i c s .  This d is s e r ta t io n  took under con­

s id e ra t io n  the e f f e c t  o f a l l  th ese  fa c to rs  in  e s tim atin g  the  degree o f 

r e l i a b i l i t y  o f cause of death  from h e a r t  d isea se  on the  d ea th  c e r t i f i ­

c a te s  .

When SDs were excluded, alm ost h a lf  (51.5 per cen t) of the  cause

of death  statem ents on the d ea th  c e r t i f i c a t e s  from the th re e  forms of

h e a r t d isea se  (IHD, HHD and CRHD) were in  agreement w ith  the  a u th o r 's  

c r i t e r i a  fo r  d iagnosis  o f h e a r t d is e a s e . The percen tage  o f r e l i a b i l i t y  

by forms of h e a r t d isea se  v a rie d  from 71.4 per c en t fo r  CRHD to 49.0

per cen t fo r  IHD and 47.2 per cen t fo r  HHD.

Comparison of the  p re sen t study w ith  fin d in g s  of o th e r in v e s ­

t ig a to r s  in d ic a te s  th a t  some a u th o r 's  found g re a te r  and some le ss  a- 

greem ent. Moriyama e t  a l . , (1958), using  a q u e s tio n n a ire  method, found 

79 per cen t agreement fo r  a l l  d is e a s e s ;  fo r rheum atic fev e r and rh eu ­

m atic h e a r t d ise a se , 83 per c en t; fo r  a r te r io s c le r o t i c  h e a r t d ise a se ,

76 per cen t and fo r  hypertensive  d isea se  76 per c e n t. Thus they found 

h igher r e l i a b i l i t y  than the p re sen t s tu d y . James e t  a l . .  (1955) in  a 

study of 1,889 au to p sies  found an o v e ra l l  agreement o f 71.0 per c en t 

fo r  v a rious d is e a se s . In  th e i r  s tu d y , the agreement fo r  CRHD was 73.2 

per c en t; fo r  HHD was 17.1 per cen t and IHD 73.2 per c e n t.

D iscrepancies between s tu d ie s  may be due to  se v e ra l f a c to rs :  

the  type o f d isea se  included ; the  type o f study (autopsy study o r review 

o f the  m edical record  o r a q u e s tio n n a ire  study , o r a l l  th re e  combined); 

the popu la tion  under study and the  sampling procedure (h o s p ita l  p a t ie n ts ,  

n o n -h o sp ita lized  p a tie n ts  o r  random sam ple); the  a u th o r 's  c r i t e r i a  fo r  

the  d iag n o sis ; the  p rogress of m edical knowledge; and changes in  d iag -
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n o s t lc  fa sh io n  over the y e a rs . M edical knowledge and f a c i l i t i e s  fo r  

d iag n o sis  a re  p ro g ressin g , b u t vary  from p lace  to  p lace  (Densen, 1965). 

Another im portan t fa c to r  in flu e n c in g  these d isc rep a n c ie s  i s  the  p e r i ­

o d ic a l change in  the  l i s t  o f  the  ICD.

F actors A ffe c tin g  the  R e l ia b i l i ty  

The u n r e l ia b i l i ty  o f cause of death  s ta tem en ts  which was found 

in  the  p re sen t study may be a t t r ib u te d  to some or a l l  o f  th e  follow ing 

fa c to rs  ;

P lace of D eath. As shown in  Table 16, th e re  was a d if fe re n c e  

in  r e l i a b i l i t y  of d iagnosis  r e la te d  to  the p lace  of d e a th . Diagnoses 

showing the h ig h e s t agreement were from h o s p ita ls ,  and th e  lowest a- 

greement from nursing  homes. This may w ell r e f l e c t  the  in te n s i ty  o f 

d ia g n o s tic  e f f o r t  which i s  g e n e ra lly  p re sen t in  h o s p ita ls

Sex. The u n r e l i a b i l i ty  o f  d iagnosis  o f cause o f d eath  was higher 

fo r  fem ales (57 .8  per cen t) than fo r males (40.7 per c e n t ) .  The h igher 

d isagreem ent among females could be p a r t ly ,  i f  not la rg e ly ,  explained  

by the  d if fe re n c e  in  p lace  of d e a th . A m a jo rity  (81.5  per cen t) o f  the 

male deaths b u t only about h a lf  (51.5 per cen t) o f the  fem ale deaths 

occurred  in  th e  h o s p ita l .  S im ila r ly , a con sid erab ly  h ig h e r p ro p o rtio n  

o f  fem ale than male deaths occurred  in  nursing  homes.

M a rita l S ta tu s . The g re a te r  u n r e l i a b i l i ty  o f d iag n o sis  o f cause 

o f d ea th  found among fem ales may a lso  be p a r t i a l l y  ex p la ined  by the  

d if fe re n c e s  in  m a rita l s t a tu s .  Among fem ales, the r a t io  o f  m arried to

unm arried was about 1 to 2. Among m ales, the r a t io  o f  m arried  to  un-
2

m arried  was alm ost 5 to  1 (see  Table 15) . Among m arried  m ales, th e re

2
This r a t i o  is  h ig h er than the  p ro p o rtio n  o f  m arried  to unmarried 

in  th e  g en e ra l popula tion  14 years o ld  and over (74.2 p e r cen t m arried ;
25.8 per cen t unm arried fo r  m ale, Oklahoma C ity  r e s id e n ts  in  1970 Census).
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was a 61.4 p e r cen t r e l i a b le  d ia g n o s is . At the  same among unm arried 

m ales, on ly  50 per c en t o f  the  d iagnoses were r e l i a b le .  The p ro p o rtio n  

o f  r e l i a b le  diagnoses was le s s  fo r  bo th  m arried  and unm arried fem ales 

th an  fo r males g e n e ra lly . This again  m ight be due to the  p revious 

fin d in g s  th a t  in  comparison to m ales, a h ig h er p ropo rtion  o f fem ales 

(bo th  m arried  and unm arried) d ied  o u ts id e  of the h o s p i ta l .

P hysician  and Coder. The accuracy of the s ta tem en t concerning 

th e  cause o f death  in c rease s  w ith  the development o f understand ing  on 

th e  p a r t  o f  the p h y sic ian  and coder o f th e  importance o f  a ccu ra te  com­

p le t io n  and coding of the m edical p o r tio n  of the  death  c e r t i f i c a t e .  A 

few p h y sic ian s  did n o t reco rd  th e  underly ing  cause o f d ea th  c o rre c t ly  

(accord ing  to  the  L is t  o f the  ICD) on the  death  c e r t i f i c a t e .  In  a few 

c a se s , inaccuracy  occurred  because o f m istakes in  coding . Such fin d in g s  

were a lso  rep o rted  by American P ublic  H ealth  A sso c ia tio n  (1958); Densen,

(1965).

Underlying Cause o f D eath . There was a g re a t d e a l of v a r ia t io n  

in  the  r e l i a b i l i t y  o f the  d iag n o sis  o f cause o f death  among the th re e  

types of h e a r t  d isea se  s tu d ie d . R e lia b le  diagnoses were more freq u en t 

among those  c e r t i f i c a t e s  coded as acu te  m yocardial in fa r c t io n  than among 

ch ron ic  IHD in  the p re se n t study  (see Table 1 ). Perhaps, because o f the  

acu teness and se rio u sn ess  o f a cu te  m yocardial in fa rc t io n ,  the p h y s ic ian  

was more concerned and performed more d ia g n o s tic  procedures than he might 

in  any p a r t ic u la r  case  o f chron ic  IHD. The o v e ra ll  u n r e l i a b i l i ty  o f 

d iagnoses (excluding SD) fo r  IHD was 5 1 .0  per cen t.

Among the ca tego ry  "h y p erten siv e  h e a r t and re n a l d isea se"  

d e a th s , u n r e l i a b i l i ty  of the  diagnoses was h igher than among deaths 

coded only  as HHD. The o v e ra l l  u n r e l i a b i l i ty  o f d iag n o sis  fo r  HHD was
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52 .8  per c e n t.

Among a l l  foinns of CRHD d ea th s , diagnoses were more r e l i a b le .

The o v e ra ll  u n r e l i a b i l i t y  o f diagnoses was 28.6 per c e n t.

These d iffe re n c e s  in  r e l i a b i l i t y  between the d iseases  may be 

r e la te d  to the  p lace  of d eath . About one th ir d  o f IHD and HHD cases 

d ied  o u ts id e  h o s p i ta ls ,  whereas a l l  CRHD deaths occurred in  the hosp i­

t a l s .

Both the review  of the l i t e r a tu r e  and the  r e s u l t  o f p resen t 

s tudy  have po in ted  ou t the  ex isten ce  o f co n sid erab le  o v e ra l l  d is a ­

greement fo r  v a rio u s  d is e a se s . In  the p re se n t study th e re  was a wide 

range of u n r e l i a b i l i ty  from 52.8 per c en t fo r  HHD and 51.0 per cen t o f 

IHD to 28.6 per c en t fo r  CRHD. For some o th e r  d isea ses  r e l i a b l i t y  was 

even lower, according  to o ther in v e s t ig a to r s  (Moriyama e t  a l . ,  1958 and 

1971; James e t  a l . ,  1955; Cabot, 1912; th e  WHO Expert Committee on 

H ealth  S t a t i s t i c s ,  1950; Aase, 1960; Dorn and Horn, 1941; and Kagan e^ 

a l . , 1967a; Calhoun e t  a l . .  1963).

I f  one should apply the 51 per c en t p ro p o rtio n  o f u n re l ia ­

b i l i t y  in  d iag n o sis  o f IHD as a cause of death  found in  th is  study to  

the  1,342 death s sa id  to  be due to  IHD, (1,382 Sudden Deaths due to  IHD 

were excluded h e re , which w il l  be d iscussed  l a t e r )  in  Oklahoma City 

during  1968 through 1970 (see Table 23), the  fo llow ing conclusion  can be 

made: o f the 1,542 IHD d ea th s , 786 o f  them could be u n re lia b le  d iagnoses.

When the high p ro p o rtio n  of u n re lia b le  d iagnoses (51.0 per cen t fo r  IHD;

52 .8  per cen t fo r HHD and 28.6 per cen t fo r  CRHD), i s  considered , one

must ra is e  se r io u s  doubts about the use o f c u rre n t death  c e r t i f i c a t e

d a ta  fo r re sea rc h  purposes. The ep idem io log ical study o f deaths from 

h e a r t  d isea se  based on such in form ation  must be re-examined to  determ ine
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w hether th e re  i s  s ig n if ic a n t  b ia s  in  the way the e r ro rs  are  a sso c ia ted  

w ith  the  fa c to rs  under in v e s t ig a t io n . M ate ria l to  be used fo r  such 

s tu d ie s  must f i r s t  be re f in e d . A s im ila r  conclusion  has been suggested 

by o th e r  in v e s t ig a to r s .  The WHO Expert Committee on H ealth S ta t i s t i c s  

(1950) s ta te d  th a t  fo r  v a rio u s  reaso n s, the diagnoses recorded on death  

c e r t i f i c a t e s  form an in secu re  foundation  upon which to  bu ild  knowledge 

r e l a t iv e  to the incidence of d is e a s e . James e t  a l . , (1955) concluded 

th a t ,  a lthough a la rg e  number of d ea th  c e r t i f i c a t e s  g ive an in accu ra te  

cause of death , th is  e r r o r  does no t n e c e ssa r ily  e x e r t a g re a t in flu en ce  

on the o v e ra ll  "cause o f death" s t a t i s t i c s .  Approximately the same 

number of deaths from cancer, fo r  example, a re  rep o rted  to be due to 

h e a r t  d isea se  as th e re  a re  h e a r t d isea se  deaths which a re  a t t r ib u te d  to  

can ce r. Although such a compensating mechanism may g ive more c o n f i­

dence in  the o v e ra ll m o r ta li ty  s t a t i s t i c s ,  i t  r a is e s  much in s e c u r ity  

about the use of the death  c e r t i f i c a t e  da ta  fo r re sea rc h , e sp e c ia lly  in  

the  study of the chronic deg en era tiv e  d ise a se s . Beadenkopf e t  a l . ,  

(1963) concluded th a t ,  the  death  c e r t i f i c a t e  data  were found to  be some­

what inadequate in  s e n s i t iv i ty  fo r  id e n tify in g  cases o f IHD. They found 

50 per cen t of the in d iv id u a ls  w ith  in fa rc t io n  o r  coronary thrombosis 

a t  autopsy recorded IHD on the  d ea th  c e r t i f i c a t e .

I t  could be concluded from the re s u l ts  o f th i s  study th a t in  

o rd er fo r the death  c e r t i f i c a t e  m a te r ia ls  to  be used fo r  re sea rch  

purposes, they need to  be re fin e d  and ad ju sted  fo r  the  p ro p o rtio n  o f un­

r e l i a b i l i t y  o f d ia g n o sis .

Sudden Death

I t  was noted in  the p re sen t study as w ell in  o th e rs  (K u lle r e t
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a l . , 1966b and 1967; P au l, 1971) th a t  because of the  r a p id i ty  of SD, 

c l in i c a l  d a ta  to  support the  d iag n o sis  o f IHD, as l i s t e d  on the  death  

c e r t i f i c a t e ,  a re  meager. As the  American Heart A sso c ia tio n  (1960) recom­

mended^, attem pts have been made in  th is  study to  sep a ra te  those cases 

in  which th e re  has been an eye w itness and in  which th e  time in te r v a l  

(from o n se t to death ) o f  unexpected SD has been reco rd ed . This group 

has been separa ted  from those unobserved deaths in  which the  body was 

found a t  an unknown In te rv a l  o f time a f t e r  death  occurred  w ith  no 

w itness as to  the exac t circum stance and th e i r  d u ra tio n  (see Table 8 ) .

The r e s u l t  o f th is  study  in d ic a ted  th a t  among 44 SDs from IHD, 59.1  per 

cen t were DOAs, 22.7 p e r cen t were unexpected d e a th s , and 18.2 per cen t 

were VFD. The DCA and unexpected deaths were in s tan tan eo u s  SDs, 

observed e i th e r  by m edical o r non-m edical p e rso n n el. The VFD were un­

w itnessed  and unobserved SDs.

Incidence of SD. Of the  93 IHD deaths among Oklahoma C ity  

re s id e n ts  in  1970, the in c idence  o f SD was 47 .3  per c e n t. Of th e  40 HHD 

d ea th s , 10 per cen t were SD and of the 17 CRHD d e a th s , 17.6 per cen t 

were SDs. »• • — ■ ■ ■ - —

The comparison o f the inc idence  of SD in  the  p re sen t study 

w ith  the  find ings o f o th e r  In v e s tig a to rs  in d ic a te s  th a t  some found 

h igher and some found alm ost the  same r e la t iv e  frequency o f SD. Paul

O
The American H eart A sso c ia tio n  (1960) s ta te d  th a t ,  " in  the 

absence o f  adequate c l i n i c a l ,  la b o ra to ry , or post-m ortem  f in d in g s , the  
use o f unexplained sudden death  as evidence o f coronary  a r th e ro s c le ro s is  
w ith  IHD is  a t  p re sen t n o t a c c e p ta b le ."  They a lso  s ta te d  th a t ,  "SD in ­
cluded those cases in  which th e re  has been an eye w itness and where the 
unexplained or unexpected SD have occurred w ith in  a m a tte r  o f m inu tes. 
This group of cases should be sep ara ted  from unobserved deaths in  which 
the  body was found a t  an unknown in te r v a l  of time a f t e r  death  occurred  
w ith  no w itness as to ex ac t circum stance or th e i r  d u ra tio n , (page 34).
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(1971) rep o rted  th a t  SD is  the  f i r s t  c l i n i c a l  m a n ife s ta tio n  o f acu te  myo­

c a r d ia l  in f a r c t io n  in  20 to  25 per c en t o f c ase s . Of more than 500,000 

coronary deaths per y e a r , about 60 p er c en t a re  SD, o ccu rrin g  ap p aren tly  

w ith o u t w arning. In  a re tro s p e c tiv e  s tu d y  o f SD in  B altim ore by K uller 

e t  a l . . (1966 and 1967), 60 per cen t o f  IHD deaths were SDs. The i n c i ­

dence o f SD among IHD in  th e se  s tu d ie s  i s  h igher than  noted in  th e  p re ­

s e n t s e r i e s .  The Framingham p ro sp ec tiv e  community study c i te d  by Paul 

(1971), re p o rte d  th a t  h a lf  o f the  120 coronary deaths were sudden. In 

the  p ro sp ec tiv e  study  by Paul (1971), h a l f  o f the coronary death s were 

SDs. The inc idence  o f SD among IHD in  these  s tu d ie s  was alm ost equal 

to  the  p re se n t s e r i e s .

According to  the  WHO Expert Committee (1959) and th e  American 

H eart A sso c ia tio n  (1960)^, the  d iagnoses o f IHD rep o rted  as  DOAs, and 

unexpected SDs (which m ight have been in s tan tan eo u s  d ea th s) a re  r e ­

l ia b le  d iag n o ses . This c o n s t i tu te s  81 .8  per cen t o f the  44 rep o rted  SD 

due to  IHD. The rem aining 18.2 per c e n t of the  SDs rep o rted  as VFD 

due to  IHD were unobserved and unw itnessed d e a th s . The body of one VFD 

was found in  h is  c a r  and th i s  was the  on ly  case o f  SD on which an au top­

sy was performed and i t  showed advanced t r iv e s s e l  a th e ro s c le ro s is .  The 

bodies o f  th e  rem aining 15.9 p e r c en t (who d ied  a t  home) were found a t  

an unknown time fo llow ing  d e a th . There was th e re fo re  no in fo rm ation  

about th e  time in te r v a l  between the o n se t of symptoms and d e a th . The 

diagnoses o f th ese  15.9 per c en t VFD according  to  the s ta tem en ts  o f WHO 

E xpert Committee (1959) and the  American Heart A sso c ia tio n  (1960) a re

4 " a t the  p re sen t tim e th e re  i s  in s u f f ic ie n t  q u a n t i ta t iv e  
evidence to j u s t i f y  the  use o f SD as an index o f frequency o f IHD, except 
In  the  case  o f In s tan tan eo u s d e a th ."  (pages 17 and 21 re s p e c tiv e ly ) .
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u n re l ia b le .

When one a p p lie s  th e  r e s u l t  o f the  r e l i a b i l i t y  find ings o f the 

SD In  th i s  study to th e  1,382 estim ated  IHD SD In  Oklahoma C ity  during  

1968 through 1970 (se e  Table 23 ), the  fo llow ing  conclusion  could be made: 

o f the  1,382 IHD SD, 15.9 per cen t (220 d ea th s) could be VFD, which, 

accord ing  to  the s ta tem en t of the WHO Expert Committee (1959) and the  

American H eart A sso c ia tio n  (1960) a re  considered  u n re l ia b le .

The presence o f 15.9 per c en t u n re l ia b le  d iagnoses o f SDs due 

to  IHD, shows the  In h e ren t Inaccuracy  o f the cause of d ea th  c e r t i f i c a t io n  

o f SD. When one excludes the 15.9 p e r c en t u n re l ia b le  diagnoses from the 

to ta l  number of IHD sudden d e a th s , th e  ep idem io log ica l fe a tu re s , r a te s  

and r a t io s  w il l  be a l t e r e d .  This fin d in g  a lso  confirm s the  conclusion  

made e a r l i e r ,  th a t  th e  presence  of such a h igh degree of u n r e l i a b i l i ty  

In  the d ea th  c e r t i f i c a t e ,  r a is e s  s e r io u s  doubts about th e  use of cu rre n t 

m o r ta li ty  da ta  fo r  re s e a rc h  purposes. There i s  n o t s u f f ic ie n t  reaso n  a t  

th e  p re sen t time to j u s t i f y  th e  use o f  SD as an in d ic a to r  o f IHD, except 

In  observed, w itnessed  and In stan tan eo u s d ea th s .

Sex D iffe ren ce  o f SD. The Incidence o f SD among males was alm ost 

tw ice th a t  o f fem ales In  the  p re sen t s tu d y . Dawber e t  a l . (1964) found 

a much h ig h er male to  female r a t i o  (9 :1 ) than the  p re se n t study.

Race D iffe ren ces  o f SD. Among Negroes 60 .0  per cen t of IHD 

deaths were SD which was co n sid e rab ly  h igher than the 45 .8  per c en t among 

C aucasians. This f in d in g  was s im ila r  to  the r e p o r t  of K u lle r (1966).

They found the  p ro p o rtio n  o f SD among Negro males to  be 71.5 per c en t as 

compared to  45.5 per cen t among w hite  m ales. Such r e s u l t s  may r e f l e c t  a 

s o c ia l  and c la s s  r o le .  The fa m ilie s  o f the deceased In  th e  h igher so c io ­

economic c la s se s  m ight have ob ta ined  a p h y s ic ian  to  c e r t i f y  the  cause  o f
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death  even in  SD. Another p o in t to  be considered is  th a t  th e  medical 

examiner c e r t i f i e d  37.5 per c en t o f  the  Negro SDs as compared w ith  25.6 

per c e n t o f  Caucasian SD. This f in d in g  in  Oklahoma C ity i s  in  agreement 

w ith  th e  re p o rts  from o th e r c i t i e s  (Breslow and B uell, 1960; S tam ler, 

1960; and K u lle r e t  a l . . 1966a; Croce and Boseda, 1960).

C e r t i f i e r  o f SD. Most o f  the  previous s tu d ie s  of sudden and un­

expected d ea th  have been p r im a rily  lim ite d  to  deaths th a t  were re fe rre d  

to  th e  m edical exam iner's o f f ic e  (H elpern and Rabson, 1945; S tam ler e t  

a l . ,  1960; Croce and Noseda, 1960; Spain e t  a l . ,  1960; Adelson e t  a l . ,  

1961). However, th e  p re sen t study  o f sudden and unexpected deaths is  no t 

lim ited  to the deaths th a t  were r e fe r re d  to  m edical exam iner's  o f f ic e .

I t  a lso  included SD th a t  was c e r t i f i e d  by o th e r p h y s ic ian s . In  the p re ­

se n t study  only 27.5 per cen t of the  SD were c e r t i f ie d  by a m edical 

exam iner, 63.8  per c en t were c e r t i f i e d  by a h o sp ita l p h y s ic ian  and 8.7 

per c en t were c e r t i f i e d  by o th e r p h y s ic ian s . This study showed c le a r ly  

th a t  m edical examiners do no t c e r t i f y  a l l  sudden and unexpected d ea th s . 

The s tu d ie s  lim ited  only to  m edical examiners records do n o t show the 

com plete p ic tu re  o f SD.

P lace o f Death o f SD. Paul (1971) rep o rted  th a t accord ing  to 

se v e ra l s tu d ie s , only  a sm all f r a c t io n  of sudden coronary death s  (between 

2 and 5 p e r c en t) a re  preceded by s trenuous physica l a c t i v i ty ;  somewhat 

more (8 to  12 per cen t) occur a t  work. In  c o n tra s t ,  a t  l e a s t  h a l f  of 

the v ic tim s  a re  s tr ic k e n  a t  home, most o f te n  w hile in  bed. In  the  p re ­

s e n t s e r ie s  a s im ila r  p a tte rn  was n o tic e d . Ten per cen t o f th e  SD 

a t t r ib u te d  to IHD were s tr ic k e n  in  a c a f e te r ia ,  c a r  o r  a t  work. F if ty -  

seven p er cen t o f  IHD SD expired  a t  home and only 33.3 per c en t o f those 

who subsequently  had a sudden d ea th  due to  IHD survived long enough to
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be adm itted  to  a h o s p i ta l .  The l a s t  group surv ived  In  the  emergency 

room from f iv e  m inutes up to  about two h o u rs . Because o f th e  r a p id i ty  

o f d e a th , ap p aren tly  I t  was not p o ssib le  to  o b ta in  d e ta i le d  c l in i c a l  

In fo rm ation .



CHAPTER VI 

SUMMARY AND CONCLUSIONS

This study was developed in  two p a r ts :  P a rt I  had the s p e c if ic  

o b je c tiv e  o f estim ating  th e  r e l i a b i l i t y  o f d iagnosis  of cause o f death  

on the death  c e r t i f i c a te  from the  th re e  major c a teg o rie s  o f h e a r t d ise a se  

(IHD, HHD and CRHD) among Oklahoma C ity  r e s id e n ts .  I t  was planned to 

analyse  a sample of 159 d e a th s : a random sample of 100 (10 .1  per cen t) 

deaths from IHD in  1970; and a l l  d ea th s  from HHD and CRHD (41 and 18 

re sp e c tiv e ly )  in  1969 and 1970. The o r ig in a l  death  c e r t i f i c a t e s  o f  the  

139 deaths were obtained from the  D iv is io n  of V ita l S t a t i s t i c s  of 

Oklahoma S ta te  Department o f H ealth . C lin ic a l  and demographic in fo r ­

m ation concerning 150 deaths were ob ta in ed  on pre-designed  forms from 

h o s p i ta ls ,  nursing  and con v alescen t homes, p h y s ic ian 's  o f f ic e s  and 

m edical exam iner's o f f ic e .  C lin ic a l  in fo rm ation  could n o t be obtained 

fo r n ine cases (seven IHD, one HHD, and one CRHD) which were om itted from 

the a n a ly s is .

A ll 150 cases were judged by pre-determ ined c l in ic a l  c r i t e r i a  

e s ta b lish e d  by the au thor, and each case was assigned e i th e r  in to  a 

r e l i a b le  o r u n re lia b le  ca teg o ry .

P a rt I I  consisted  o f  a d e s c r ip t iv e  ep idem iological a n a ly s is  o f 

7,176 deaths from a l l  types o f h e a r t  d ise a se s  (IHD; HHD; CRHD; co n g en ita l 

h e a r t d isea se  and other forms o f h e a r t  d isea se ) among Oklahoma County

SO
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re s id e n ts  fo r  the f iv e  year p e rio d , January  1, 1966 through December 

30, 1970. The d a ta  were ob ta ined  from th e  death  c e r t i f i c a t e  reco rds o f 

th e  D iv ision  o f V i ta l  S t a t i s t i c s  o f th e  Oklahoma S ta te  Department of 

H ealth .

The p r in c ip a l  cause o f death  (w ith  and estim ated  r a te  254.1 per 

100,000) was IHD, among Oklahoma County re s id e n ts  during  the p e rio d  1966- 

1970. A m a jo rity  o f the IHD deaths was a t t r ib u te d  to acute m yocardial 

in fa r c t io n .

M o rta lity  from each form o f h e a r t  d is e a se  decreased , except IHD 

which increased  from 1966-1970. Because of the  upward trend  o f IHD, the 

o v e ra l l  tren d  of th e  t o ta l  e stim ated  h e a r t  d is e a se  d ea th  r a te  in c reased  

(from 276.2 in  1966 to  289.5 in  1970), an in c re a se  o f 4 .8  per c e n t) .

I t  would appear th a t  the  upward trend  in  IHD m o rta lity  can be 

p a r t ly ,  i f  no t la rg e ly , explained  by s h i f t s  o f m edical terms from one 

cause of death  group to  ano ther as a r e s u l t  of a p e r io d ic  re v is io n  o f 

th e  In te rn a tio n a l  L is t  of Cause o f D eath (namely from the Seventh Re­

v is io n  to the  E ig h th ).

The r e s u l t  o f r e l i a b i l i t y  s tu d y  in d ic a te d  th a t  alm ost h a lf  

(51.5 per cen t) o f  th e  150 sampled cases  showed diagnoses o f cause o f 

d ea th  which were in  agreement w ith  the  a u th o r 's  c r i t e r i a  fo r a r e l i a b le  

d ia g n o s is . The p ro p o rtio n  o f  agreement by type o f  h e a r t  d isea se  v a ried  

from 71.4 per c e n t fo r  CRHD to  49.0  p e r cen t fo r  IHD and 47.2 per cen t 

fo r  HHD.

There were sev e ra l fa c to rs  which c o r re la te d  w ith  the  determ ined 

r e l i a b i l i t y  o f  th e  cau se -o f-d ea th  s ta tem en ts  on th e  d ea th  c e r t i f i c a t e s .

1. In  a few cases, in a cc u ra c ie s  r e s u l te d  from a m istake in  the  

record ing  and coding of the  underly ing  cause o f  d ea th  according to  the
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L is t  o f ICD.

2. A h igh  (76.7 per c en t) frequency o f u n re lia b le  d iagnoses was 

p re se n t among the  cases dying o u ts id e  o f th e  h o s p i ta l .  U n re l ia b i l i ty  was 

much h igher among those who d ied  in  n u rs in g  homes than among those  who 

d ied  in  h o s p i ta ls .

3 . There were more u n re lia b le  d iagnoses among chron ic  IHD than 

among acu te  m yocardial in f a rc t io n .  D iagnoses l i s t i n g  h ypertensive  h e a r t 

and re n a l d ise a se  as the  cause o f d ea th  were le s s  r e l ia b le  than  hyper­

te n s iv e  h e a r t  d is e a s e . Among a l l  types o f CRHD d e a th s , r e l i a b i l i t y  was 

f a i r l y  h ig h .

4 . The disagreem ent between th e  cause o f death  s ta tem en t on 

the  d ea th  c e r t i f i c a t e  and the  a u th o r 's  c r i t e r i a  was h igher among un­

m arried  than among m arried people; a lso  h ig h er fo r  females (57 .8  p e r 

c e n t)  than fo r  males (40.7 per c e n t) .  This may be re la te d  to  the  f a c t  

th a t  more m arried  than  unm arried and more males than  females d ied  in  a 

h o s p i ta l .

I t  i s  concluded th a t  the  p resence  o f  such high u n r e l i a b i l i t y  

o f  d iag n o sis  o f  the  cause o f  d ea th  r a is e s  doubts about the use o f p re sen t 

d ea th  c e r t i f i c a t e  d a ta  in  Oklahoma C ity  fo r  re sea rc h  purposes in  th e  

f i e ld  o f h e a r t  d is e a s e . E pidem io log ical study  o f deaths from h e a r t  d i s ­

ease based on such u n c e r ta in ty  should be re-exam ined to  determ ine whether 

th e re  i s  s ig n i f ic a n t  b ias  in  the  way th e  e r ro rs  a re  a sso c ia te d  w ith  the 

fa c to rs  under in v e s t ig a t io n . M a te ria l to  be used fo r such s tu d ie s  should 

be re f in e d  and ad ju s ted  w ith  th is  u n c e r ta in ty  in  mind.

Furtherm ore, an in te r e s t in g  f in d in g  in  th is  study was th e  in ­

c idence o f sudden d ea th  (SD). Among IHD d ea th s , SD c o n s ti tu te d  4 7 .3  per 

c e n t; among HHD, 10.0 per c en t; and among CRHD deaths 17.6 per c e n t .  Of
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th e  t o t a l  150 d ea th s , 51 (34.0  per c en t)  were SD, Of the  IHD SDs, 15.9 

per c en t were unobserved and u na ttended , w ithout any evidence of IHD, 

t h e i r  bodies were found a t  an unknown time In te rv a l  a f t e r  d ea th . Only 

one autopsy was performed on an IHD SD case . The d iagnoses o f th e  under­

ly in g  cause o f death  among th is  15.9 per cent accord ing  to  the  American 

H eart A sso c ia tio n  (1960) c r i t e r i a ,  a re  no t r e l i a b l e .

Among Negroes, a m a jo rity  (60 .0  per c en t) o f IHD deaths was SD 

and the m edical examiners c e r t i f i e d  a g re a te r  p ro p o rtio n  of the  Negroes' 

SDs.

The m edical examiners c e r t i f i e d  only 27.5 per cen t o f a l l  SDs 

s tu d ie d . A m ajo rity  (90.0  per cen t) o f  the  v ic tim s found dead (VFD) 

were c e r t i f i e d  by the m edical exam iners.

F if ty -sev e n  per cen t o f IHD SDs expired a t  home; 10.0 p e r cen t 

a t  work. In  a ca r or c a f e te r ia .  T h ir ty - th re e  per c en t o f a l l  those SDs 

a t t r ib u te d  to IHD survived long enough to  be adm itted  to  h o s p i ta l .

Because of th e  lack o f un ifo rm ity  o f th e  reco rd in g  o f s ig n s  and 

symptoms and the unknown tim e I n te r v a l  from o n se t to  d ea th  In  most cases, 

the  au thor Is  In  agreement w ith  the WHO Expert Committee (1950) and the 

American H eart A sso c ia tio n  (1960) s ta tem en t th a t  " a t  the  p re se n t time 

th e re  i s  in s u f f ic ie n t  q u a n t i ta t iv e  evidence to  j u s t i f y  the  use  o f  sudden 

d e a th  as  an Index of frequency o f IHD, except in  th e  case  o f in s ta n ta n e ­

ous death" (Page 17 and 21 r e s p e c t iv e ly ) .
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Suggestions and Recommendations

This study , as w ell as o th e rs  c i te d ,  in d ic a te s  a need fo r p ro ­

cedures th a t  w i l l  improve th e  accuracy of re p o rtin g  deaths due to  

ischem ic, hypertensive  and ch ron ic  rheum atic h e a r t d is e a s e .

One p o ss ib le  method o f decreasing  the  frequency o f in accu ra te  

cau se -o f-d ea th  s ta tem en ts on d ea th  c e r t i f i c a t e s  i s  to  in c re a se  the number 

o f a u to p s ie s . The p a th o lo g is t  might be asked to send a copy o f each 

autopsy  summary to the  lo c a l h e a lth  departm ent (as th ey  a re  sending to 

th e  r e fe r r in g  p h y s ic ia n ) . This p ra c tic e  should a s s i s t  w ith  the u ltim a te  

accuracy  of cau se -o f-d ea th  s tatem ents and a lso  help in  the re so lu tio n  of 

many o f the  questions posed by p re sen t death  c e r t i f i c a t i o n .  I t  should 

a lso  reduce the number o f c e r t i f i c a t e s  req u irin g  q u e rie s  to  the  a tten d in g  

p h y s ic ian .

Much improvement in  the  accuracy of m edical c e r t i f i c a t io n  of 

cause of death  can probably  be brought about by in c reased  e f f o r t s  to 

m otivate  physicians to  a p p re c ia te  th a t  death  c e r t i f i c a t e s  a re  an im­

p o r ta n t  da ta  source fo r  re sea rch  in to  the understanding  of d isea se  and to  

make each cause of d ea th  s ta tem en t a c a re fu l ly  considered  d ia g n o sis .

Another p o ss ib le  way of reducing the  frequency of u n re lia b le  

d iagnoses would be by p u b lish in g  and d is t r ib u t in g  an u p -to -d a te  manual 

o f standard  c r i t e r i a  a t  le a s t  fo r major c a rd io v ascu la r d is e a se s .

A c le a r  d e f in i t io n  o f "underly ing  cause of death"  d is tr ib u te d  

to  physicians might be h e lp fu l in  p reven ting  confusion  in  th is  regard .

In  p ra c t ic e ,  however, th e re  a re  a number o f d i f f i c u l t  problems w ith 

which to contend.

To d i f f e r e n t ia te  the  underlying cause of d ea th  from the  immedi-
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a te  c au se -o f-d e a th  on the  death  c e r t i f i c a t e  i s  o ften  no t a sim ple 

m a tte r . This problem becomes more com plicated in  chron ic  d is e a s e , par­

t i c u l a r ly  in  those  cases in  which se v e ra l d egenera tive  p ro cesses have 

been a t  work. With an in c reas in g  aged segment of the  pop u la tio n  and 

d ecrea sin g  frequency of communicable d is e a se s , the problems o f chronic 

d eg en e ra tiv e  d isea ses  a re  in c re a s in g . For th is  reason , th e re  may need 

to  be a re v is io n  o f  the concept o f "underly ing  cause of death"  on the 

d eath  c e r t i f i c a t e .

I t  should be a recognized r e s p o n s ib i l i ty  of the  m edical s t a f f  

in  teach in g  h o s p ita ls  to  ensure th a t  s tu d en ts  and house o f f ic e r s  a re  

tau g h t c o r re c t  procedures concerning death  c e r t i f i c a t io n ,  and th e  im­

p o rtan ce  o f th ese  procedures should be s tre s s e d  and ex p la in ed .

Even i f  complete accuracy in  death  c e r t i f i c a t io n  could be 

o b ta in e d , i t  i s  l ik e ly  th a t th e re  w i l l  be coding e rro rs  r e la te d  to  the 

cause o f d ea th . Although the ru le s  fo r  coding a re  c le a r ly  s ta te d  in  

the  In te rn a t io n a l  C la s s if ic a tio n  o f D iseases (p a r t ic u la r ly  in  the  

E igh th  R ev isio n ), th e ir  in te r p r e ta t io n  v a r ie s  from p la ce  to  p lace  and 

from person  to  person . The c o d e r 's  knowledge of coding, h is  in te r e s t  

and h is  p re c is io n , a l l  have an im portan t ro le  in  the  accuracy o f  the  

reco rd in g  of the  cause of d ea th .

One p o ss ib le  method to  p rev en t some o f the  in a ccu rac ie s  might 

be to  m ain ta in  an a l e r t ,  m edically  o rie n te d  person a t  lo c a l  and s ta te  

h e a lth  departm ents to go over the  m edical se c tio n  o f the  d ea th  c e r t i ­

f i c a te s  to  check fo r completeness and coding.

The County Medical D ire c to r  o r Commissioner of H ealth  might 

improve the  accuracy of the cause o f  d ea th  sta tem en t on the d ea th  c e r t i ­

f i c a te  by p e r io d ic a l ly  sending l e t t e r s  to  a l l  p ra c t i t io n e r s  in  the  s t a t e .
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en clo sin g  a l i s t  o f  in d e f in i te  o r  vague terms which should n o t be used 

w ith o u t fu r th e r  e la b o ra tio n  on d ea th  c e r t i f i c a t e s .

There i s  an u rg en t need fo r  improvement o f the c e r t i f i c a t i o n  of 

cause of death  from h e a r t  d ise a se  rep o rted  from nursing  homes. I t  would 

appear th a t  b e t te r  communications between h o s p ita ls  and n u rs in g  homes, 

between phy sic ian s  and nursing  homes, might improve the accuracy in  th is  

a re a .

Because o f the  p e r io d ic  re v is io n s  in  c l a s s i f i c a t io n  in  the  ICD, 

the  study  o f m o r ta l i ty  tren d s  may be somewhat a r t i f i c i a l ,  and an apparent 

changing trend  may r e f l e c t  only  a c l a s s i f i c a t io n  change.

In  regard  to sudden d e a th , i t  might be a p p ro p ria te  to  a l t e r  the 

c e r t i f i c a t e  form such th a t  sudden death  might be recognized  along  w ith 

the  underly ing  f a c to r .  Again an a l e r t  r e g i s t r a r  might check th e  time 

in te r v a l  from o n se t to  death  on the death  c e r t i f i c a t e .

The p resence  of a s u b s ta n t ia l  p ro p o rtio n  o f  VFD and p a tie n ts  who 

d ied  a t  home, su g g ests  a de lay  in  securing  needed m edical help  on the 

p a r t  o f the  p a t ie n t .  A most ch a llen g in g  problem i s  the  red u c tio n  o f the 

in te r v a l  between th e  o n se t o f  symptoms and the  p a t i e n t 's  c a l l  fo r  m edical 

a id .  As long as th e  m ajor source o f delay  in  secu ring  needed m edical 

he lp  i s  generated  by the  p a t ie n t  h im se lf, in n o v a tio n  a long  th ese  lin e s  

w i l l  probably have only  a lim ite d  e f f e c t  on m o r ta l i ty .  In  terms of p r i ­

o r i t i e s ,  major emphasis must be p laced on f in d in g  ways to  reduce the 

p a t i e n t 's  d e c is io n  tim e. There i s  c u rre n tly  n o t only  a need fo r  improved 

community f a c i l i t i e s  fo r the  p re -h o s p ita l  phase o f coronary  care  b u t a lso  

an awareness o f  the  r o le  o f the p a t ie n t  in  d ecid ing  when to  seek emergen­

cy m edical a id  (Dana, 1970).

There is  a lso  a need fo r  more ra p id  and s o p h is t ic a te d  m edical
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response  to  a c a l l  fo r  m edical a s s is ta n c e .  I t  has been shown th a t  

prompt m edical in te rv e n tio n  in  th e  course  o f a m yocardial in f a r c t io n  can 

reduce th e  r i s k  of dying from an arrhy thm ia . The fin d in g  o f the  h igh  

percen tage  of sudden deaths in  th is  study  in d ic a te s  a need fo r  f u r th e r  

in v e s t ig a t io n  in to  and w ider u t i l i z a t i o n  o f cu rre n t technology in  the  

a re a s  o f  tr a n s p o r ta t io n  and c a r e .
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C la s s i f ic a t io n

D iagnostic  C r i te r ia  o f  Chronic Rheumatic Heart D isease

The id e n t i f ic a t io n  o f  a h is to r y  of acu te  rheum atic fev er (ARP) 

i s  h e lp fu l in  making a d iag n o sis  o f  CRHD (H all, 1961 and 1970; Wallach 

e t  a l . , 1962).

A ortic  In s u ff ic ie n c y . When th e  le s io n  is  severe , i t  may be 

a sso c ia te d  w ith  the an g in a l syndrome. The d iagnosis o f a o r t ic  in s u f­

f ic ie n c y  should be made only in  th e  presence o f a c h a r a c te r i s t ic  murmur 

(The C r i te r ia  Committee o f th e  New York Heart A sso c ia tio n , 1964; 

Markowitz and G ordis, 1972). The minimal c r i t e r i a  fo r d iag n o sis  of 

a o r t ic  in s u ff ic ie n c y  was suggested by H all (1961).

P u lse . Large p u lse  p re s su re , w ith  lowered d ia s to l ic  and e le ­

vated  s y s to l ic  p re ssu re s .

Murmur. The d iag n o sis  i s  made on the b a s is  of the  c h a ra c te r­

i s t i c  d ia s to l ic  murmur, which is  h ig h -p itch e d , blowing in  c h a ra c te r  and 

located  in  the  l e f t  or r ig h t  th ir d  in te r c o s ta l  space. A s y s to l ic  murmur 

over the  a o r ta  may sometimes occur w ithou t being due to  a o r t ic  s te n o s is .

X -ray. In  advanced ca se s , roentgenography w il l  o fte n  show an 

enlargem ent o f the l e f t  v e n t r ic le .

ECG. E lec trocard iog raphy  in d ic a te s  l e f t  v e n tr ic u la r  hyper­

trophy.
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A o rtic  S te n o s is . I t  may be a sso c ia te d  w ith  th e  an g in a l syndrome. 

A ttacks of syncope and sudden death  may occur (The C r i te r ia  Committee o f  

the  New York H eart A sso c ia tio n , 1964; Markowitz and G ordis, 1972), A ortic  

s te n o s is  i s  u s u a lly  seen in  a s s o c ia t io n  w ith  in su ff ic ie n c y  o f the  a o r t i c  

v a lv e s . The m inim al c r i t e r i a  fo r  d iag n o sis  o f s ten o s is  was suggested by 

H all (1961).

Blood P ressu re  and P u lse . Although th e  s y s to l ic  blood p re ssu re  

i s  low w ith  a sm all pulse p re ssu re , many exceptions o ccu r.

T h r i l l  and Murmur. The d iag n o sis  i s  based m ainly on a s y s to l ic  

t h r i l l  in  the r i g h t  second in te r c o s ta l  space - though n o t n e c e s sa r ily , 

and a s y s to l ic  murmur, which is  lo u d est in  the  r ig h t  second in te r c o s ta l  

space bu t which r a d ia te s  over the e n t i r e  th o rax  and up over the c a ro tid  

a r t e r i e s .

X -ray. Roentgenography w i l l  o fte n  rev ea l an enlargem ent o f  the 

l e f t  v e n t r ic le  and sometimes c a lc i f i c a t io n  a t  the  s i t e  o f the  a o r t ic  

v a Iv e s .

ECG. E lec tro card io g rap h y  in d ic a te s  l e f t  v e n tr ic u la r  hyper­

trophy .

C a th e te r iz a tio n . V e n tr ic u lo -a o r tic  g rad ien t o f  s y s to l ic  

p re ssu re  ac ro ss  th e  a o r tic  v a lv e  as determ ined by c a th e te r iz a t io n  o f 

th e  l e f t  h e a r t .

M itra l In s u f f ic ie n c y . The minimal c r i t e r i a  fo r  d iag n o sis  of 

m i t r a l  in s u f f ic ie n c y  was suggested by H all (1961).

bkirmur. M itra l in su ff ic ie n c y  i s  c h a rac te riz ed  by a p a n -sy s to lic  

murmur, b e s t  heard  in  the a p ic a l a rea  and u su a lly  tra n sm itte d  to  th e  l e f t  

a x i l l a .
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X -ray, Roentgen exam ination w i l l  o f te n  rev ea l enlargem ent of 

l e f t  v e n tr ic le  and a tr iu m .

ECG, E lec tro card io g rap h y  o fte n  in d ic a te s  l e f t  v e n tr ic u la r  

hypertrophy.

C a th e te r iz a tio n , High V-wave w ith  ra p id ly  descending limb 

te rm ina ting  in  an e a r ly  and consipicuous "Y," These may occur in  th e  

wedge p ressu re  p u lse  o r in  the l e f t  a t r i a l  p re ssu re  p u lse  ob ta ined  by 

means o f the c a rd iac  c a th e te r .

M itra l S te n o s is , The underly ing  v a lv u la r  deform ity  i s  most 

commonly caused by rheum atic  fev e r (The C r i te r ia  Committee o f  the  New 

York Heart A sso c ia tio n , 1964; Markowitz and G ordis, 1972). The minimal 

c r i t e r i a  fo r d iag n o sis  o f m itr a l  s te n o s is  was suggested by H all (1961).

H eart Sound and Murmur, The c h a r a c te r i s t ic  fin d in g s  a re  a 

loud, snapping f i r s t  sound and a s p l i t  second sound w ith  a low -pitched 

p re s y s to lic  an d /o r e a r ly  d ia s to l ic  murmur o f te n  throughout d ia s to le .

The second sound over the  pulmonary a rea  i s  o f te n  accen tu ated .

X -ray. Roentgen exam ination u s u a lly  shows an enlargem ent o f 

the  l e f t  a trium  and in  advanced case s , o f the  r ig h t  v e n t r ic le  and a 

d i la ta t io n  o f th e  pulmonary a r te r y ,

ECG, May show a r ig h t  v e n tr ic u la r  hypertrophy and la rg e , 

notched P waves.

T ricusp id  In su ff ic ie n c y  and S te n o s is , The minimal c r i t e r i a  fo r  

the  d iagnosis was suggested  by H all (1961),

Cyanosis o f te n  combined w ith  i c te r u s ;  re c u rre n t a s c i te s ;  

orthopnea i s  unusual and may be absen t even w ith  a sso c ia te d  m itr a l  

s te n o s is ;  ro en tg en o lo g ica l exam ination shows enlargem ent o f  the  r ig h t
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a triu m  and unexpected ly  c le a r  lung f ie ld s ;  r ig h t  d ev ia tio n  o f the  a x is  

o f QRS is  common w ith  f i b r i l l a t i o n  o f the a t r i a .

Signs of T ricusp id  In su ff ic ie n c y . S y s to lic  p u lsa tio n  o f  the  

c e r v ic a l  v e in s , of the  l iv e r  and sometimes o f the veins o f the  e x t r e ­

m it ie s ;  a la rg e  V-wave in  the  r ig h t  a t r i a l  p re ssu re  p u lse , in  the  

ju g u la r  phlebogram and in  the  hepatogram; s y s to l ic  depression  o f the  p re ­

c o rd ia l  a re a , in  the  presence of advanced t r ic u s p id  in su ff ic ie n c y , the  

lower h a lf  o f the ch es t moves b r is k ly  from l e f t  to  r ig h t  in  s y s to le ;  a 

s y s to l ic  murmur in  the tr ic u s p id  a rea  becoming louder during  in s p i ­

r a t io n ;  the signs of tr ic u s p id  annu lar incompetency (" fu n c tio n a l"  in ­

su ff ic ie n c y )  a re  alm ost id e n t ic a l  to those o f o rgan ic  tr ic u s p id  in s u f ­

f ic ie n c y , and d i f f e r e n t ia t io n  o f the two by signs alone i s  no t p o s s ib le .

Signs of T ricusp id  S ten o s is . F o rce fu l, pa lpab le , p r e - s y s to l ic  

p u ls a t io n  o f th e  c e rv ic a l  v e in s , and a s im ila r  expansible p u ls a t io n  o f 

the  l iv e r ;  prom inent A-wave and slow d escen t o f the V-wave in  the  

ju g u la r  phlebogram and in  th e  r ig h t  a t r i a l  p ressu re  pu lse; a p re s y s to l ic  

or e a r ly  d ia s to l ic  rumble, louder during  in s p ir a t io n  and snapping f i r s t  

sound aud ib le  w e ll to  the  r ig h t  o f the  sternum ; a d ia s to l ic  g ra d ie n t 

o f  p ressu re  acro ss  the  tr ic u s p id  o r i f i c e .

F riedberg  (1966) repo rted  th a t ,  th e  most frequent occurrence 

o f sudden d e a th  from RHD is  in  p a t ie n ts  w ith  a o r t ic  s ten o s is  b u t i t  a lso  

occurs in  c h ild re n  o r ado lescen ts  w ith  a o r t ic  re g u rg ita tio n  as w e ll as 

in  a d u lts  w ith  th is  le s io n .

C la s e if ic a tio n  of H eart D isease 

Ischem ic H eart D isease (IHD). Included were the  ru b r ic s  (410-
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414) in  the  E ighth  R evision of In te rn a tio n a l  C la s s if ic a t io n  o f D isease 

(ICD), (USPHS, In te rn a tio n a l  S tandard C la s s if ic a t io n  of D isease , 1968), 

fo r  the  p e rio d  o f 1968, 1969 and 1970 of th is  s tudy .

410 - Acute m yocardial In f a rc t io n .

411 - O ther acu te  and subacute forms o f IHD.

412 - Chronic IHD.

413 - Angina p e c to r is .

414 - Asymptomatic IHD.

For the  study of IHD during  the previous two y e a rs , 1966 and 

1967, the Seventh R evision of ICD was used . The ru b r ic s  In  th e  Seventh 

R evision o f ICD were;

420 - 422 fo r  A r te r io s c le r o t ic  and D egenerative H eart D isease 

as fo llow :

420 - A r te r io s c le r o t ic  h e a r t  d ise a se  (ASHD).

421 - Chronic e n d o ca rd itis  no t sp e c if ie d  as  rheum atic.

422 - O ther m yocardial d eg en e ra tio n .

H ypertensive Heart D isease . Included were some o f the  ru b r ic s  

(400-404) In  the  E ighth  R evision of ICD fo r  the pe rio d  of 1968, 1969 and 

1970 o f th is  study .

401 - M alignant hypertension  w ith  h e a r t Involvem ent.

402 - HHD.

404 - H ypertensive h e a r t  and re n a l d is e a s e .

For the  study of HHD during  the e a r l i e r  two years  1966 and 1967, 

th e  Seventh R evision o f ICD was used .

440 - E s s e n tia l  benign HHD.
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441 - E s se n tia l m alignant HHD.

442 -  H ypertensive h e a r t d isea se  w ith  a r t e r io r a l  nephro­

s c le ro s is  .

443 -  Other and u n sp ec ified  HHD.

Chronic Rheumatic H eart D isease (CRHD). This included the 

ru b r ic s  (393-398) in  the  E ighth  R evision o f ICD fo r the  period o f 1968, 

1969 and 1970.

393 - D isease o f pericard ium .

394 - D isease o f m itra l  v a lv e .

395 -  D isease of a o r t ic  v a lv e .

396 -  D isease o f m itr a l  and a o r t ic  v a lv e s .

397 -  D isease o f o th e r endocard ia l s t r u c tu r e .

398 -  Other h e a r t  d is e a se , sp e c if ie d  as rheum atic .

For the  study of CRHD du rin g  1966 and 1967 the  Seventh R evision

o f ICD was used. CRHD in  the  Seventh R evision of ICD included (410-416)

ru b r ic s .

410 - D isease o f m itra l  v a lv e .

411 -  D isease o f a o r t ic  va lve  sp e c if ie d  as rheum atic.

412 - D isease o f tr ic u s p id  v a lv e .

413 - D isease o f pulmonary valve sp e c if ie d  as rheum atic.

414 - O ther en d o ca rd itis  sp e c if ie d  as rheum atic.

415 - O ther m yocard itis  sp e c if ie d  as rheum atic .

416 - O ther h e a r t  d isea se  sp e c if ie d  as rheum atic.

C ongenital H eart D isease . Included some o f the ru b r ic s  (746-

747) in  the  E ighth  R evision o f ICD fo r  the period  o f  1968, 1969 and 1970.
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746 - C ongenital anom alies o f h e a r t .

747 - O ther c o n g en ita l anomalies of c irc u la to ry  system .

For the  years 1966 and 1967, the Seventh R evision of ICD was 

used. C ongenital h e a r t d ise a se  In the  Seventh R evision Included some of 

the  754 ru b r ic s .

O ther Forms of H eart D isease . Included ru b r ic s  (420-429)

In  the  E ighth  R evision o f  ICD fo r  years 1968, 1969 and 1970.

420 - Acute p e r i c a r d i t i s ,  non-rheum atic.

421 - Acute and subacute e n d o c a rd itis .

422 - Acute m y o c ard itis .

423 - Chronic d is e a se  o f pericard ium , non-rheum atic.

424 - Chronic d is e a se  o f endocardium.

425 - Cardiomyopathy.

426 - Pulmonary h e a r t  d is e a se .

427 - Symptomatic h e a r t  d ise a se .

428 - O ther m yocard ial In su ff ic ie n c y .

429 - I l l - d e f in e d  h e a r t  d is e a se .

The O ther Forms o f H eart D isease . Included ru b r ic s  (430-434) 

In  the Seventh R evision of ICD fo r  the  years 1966 and 1967.

430 - Acute and subacute e n d o c a rd itis .

431 - Acute m y o card itis  no t sp ec if ie d  as rheum atic .

432 - Acute p e r i c a r d i t i s .

433 - F un c tio n a l d is e a se  o f h e a r t .

434 - O ther and u n sp ec if ie d  d isease  o f h e a r t.
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LETTER TO AMERICAN HEART ASSOCIATION, INC.

The U n iv e rs ity  o f Oklahoma H ealth  
Sciences C enter
Department of Community H ealth

August 16, 1971

American H eart A sso c ia tio n , In c . A tte n tio n : Executive D ire c to r
44 E as t 23rd S tr e e t
New York, New York 10010

Dear

I  am in  the p rocess o f w ritin g  a p ro to co l of my d i s s e r ta t io n  
o f  Doctor o f  Philosophy degree in  Community H ealth  in  the  School o f 
H ealth , U n iv e rs ity  o f Oklahoma. The t i t l e  o f my d i s s e r ta t io n  i s  "The 
R e l i a b i l i ty  o f H eart D iseases D iagnosis on Death C e r t i f i c a te ."

In  o rd er to  f in d  th e  r e l i a b i l i t y  of h e a r t  d isea ses  d ia g n o sis  
I  need to  compare th e  m edical record o f  the  deceased w ith  a s tan d ard  
c r i t e r i a  fo r  d iag n o sis  o f  h e a r t  d isea ses .

I  would a p p re c ia te  i f  you please send me the  a v a ila b le  
p u b lic a tio n s  o f c r i t e r i a  e s p e c ia l ly  on Ischem ic H eart D isease , Hyper­
te n s iv e  H eart D isease , Rheumatic Heart D isease , C ongenital H eart D is­
e a se , and o th e rs . I  have the  book of "Diseases o f  the H eart and Blood 
V esse ls"  (Nomenclative and C r i te r ia  fo r  D iag n o sis) by th e  C r i te r ia  
Committee o f th e  New York H eart A ssoc ia tion , I n c . ,  and Jones C r i te r ia  
fo r  Guidance in  the  D iagnosis o f  Rheumatic F ever. In  case  i f  such 
p u b lic a tio n  r e p r in ts  a re  n o t a v a ila b le , p le a se  send me the  re fe re n c e s  
a t  your e a r l i e s t  convenience.

Thanking you in  advance.

S in c e re ly ,

G. Reza Najem, M.D., M.P.H. 
S p ec ia l In s tm ic to r 
Departments o f P e d ia tr ic s  
& Community H ealth

CRN/In
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OKIAHOM STATE HEALTH DEPARTMENT 
REQUEST FOR DATA 

FROM CONFIDENTIAL RECORDS FOR RESEARCH PURPOSE

To Be Completed by Applicant in  T rip lica te
I . Type of Data Requested: Date: _____

a . I I l i s t  of ce rta in  con fiden tia l events (*describe) ________

b . I I Copies of portions o f confiden tia l records (*describe)

c . Access to  I I B irth  I I Death records dated between ________________ and _________
  (D^tel (Date)

I I .  Attach Protocol of Research Proposal.

I I I .  Assurance of C onfidentiality :
I f  provided with the above requested information, i t  i s  agreed th a t the information w ill be used fo r 

the  Research purpose as s ta ted  above and no information w ill be released  to  any other persons or agencies. 
In  accordance with provisions of Oklahoma S tatu tes, I  assure that th e  co n fid en tia lity  of a l l  information 
concerning id e n tity  of persons named in  confiden tia l records w ill be s t r i c t ly  maintained. A ll copies of 
portions of confiden tia l records obtained w ill be returned on or before

(Date)
to  the Office of Program Services, State Health Department, 3^00 North Eastern, Oklahoma C ity  73105*
a . _______________  __________________________________CT.

Signature of Applicant

b .
T itle  & Organization

c .  
Address 

V. APPROVAL:
a . _______________________________________________________________ or.

Signature of Dean or Department Head

b . I I Individual reference attached
♦Give complete descrip tion . I f  add itional ^ a c e  i s  needed, p lease attach to  th is  request.

To Be Completed By 
OKLAHOMA STATE DEPARTMENT OF HEALTH

Request can be granted without 
I I add itional cost to  S ta te . I I APPROVED j I DISAPPROVED

Request would necessita te  
I I add itional cost to S ta te .

^ ^  Arrangements have been made fo r 
I I app lican t to  bear necessary co s ts .

Superv isor's Signature 
COMMENTS: ____________

Date: _______________________   Date:

ODH No. vs 149

Signature -  Chief, Office of Program Services

Date

1 1 APPROVED 1 1 DISAPPROVED

Commissioner o f Health
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LETTER TO NURSING HOMES

The U n iv e rs ity  o f Oklahoma H ealth  
S ciences Center
Department o f Community H ealth  

May 17, 1972

A tte n tio n : D irec to r
Nursing Home 
Oklahoma C ity , Oklahoma

Dear

G. Reza Najem, M.D., i s  a s tu d en t in  the College o f H ealth 
a t  the  U n iv e rs ity  o f  Oklahoma H ealth  Sciences Center and i s  working 
toward a Ph.D. degree. His d is s e r ta t io n  re sea rc h  revo lves about the  
q u estio n  o f accuracy  o f "death  c e r t i f i c a t e "  d iagnosis  in  th e  a rea  o f 
h e a r t  d ise a se .

He a lre ad y  has surveyed th e  S ta te  H ealth Department f i l e s  fo r  
the  death  c e r t i f i c a t e  d iagnosis  and would l ik e  to  now v e r ify  these  
w ith  m edical reco rds in  your n u rs in g  home. You may be assu red  th a t  Dr. 
Najem is  an M.D., and th a t  th e  c o n f id e n t ia l i ty  o f the p a t ie n t  record  
w i l l  be honored.

T herefo re , th is  l e t t e r  i s  to  req u es t perm ission  fo r  D r. Najem 
to  examine the m edical reco rd  o f th e  p a t ie n ts  l i s t e d  on th e  a ttach ed  
s h e e t .

S in ce re ly ,

Thomas N. Lynn, J r . ,  M.D. 
Chairman and P ro fesso r 
Department o f Community H ealth

TNL/lw
E nclosure:
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LETTER TO THE PHYSICIANS

The U n iv e rs ity  o f Oklahoma H ealth  
Sciences C enter
Department o f Community H ealth 

June 20, 1972

D r.
Oklahoma C ity , Oklahoma 

Dear D octor:

G. Reza Najem, M.D., i s  a s tu d en t in  the  C ollege o f H ealth  
a t  th e  U n iv e rs ity  of Oklahoma H ealth  Sciences C enter and i s  working 
toward a Ph.D. deg ree . His d is s e r ta t io n  re sea rc h  revolved  about the  
q u estio n  o f " R e l ia b i l i ty  of D eath C e r t i f ic a te  D iagnosis" in  th e  a rea  
o f  h e a rt d is e a se .

He a lre ad y  has surveyed the S ta te  H ealth  Department f i l e s  
and most o f  the  concerned h o s p ita ls  and n u rsing  homes records fo r  death  
c e r t i f i c a t e  diagnoses and would l ik e  to now v e r ify  some o f  th ese  w ith  
m edical records in  your o f f ic e .  You may be assu red  th a t  D r. Najem is  
an M.D.; and th a t  the c o n f id e n t ia l i ty  o f the  p a t ie n t  reco rd  w i l l  be 
honored.

T h ere fo re , th is  l e t t e r  i s  to  ask  your co o p era tio n  in  f i l l i n g  
i n  the  fo llow ing forms as much as p o ss ib le  from the in fo rm ation  
a v a ila b le  in  your o f f ic e  re c o rd s .

We would be g ra te fu l  fo r  your com pleting "Form I "  and "Form 
I I "  and th e  form a p p ro p ria te  to  your p a t ie n ts  d ia g n o s is ; Form I I I ,
IV o r V fo r  each deceased. The name and cause o f d ea th  on the  d ea th  
c e r t i f i c a t e  of the deceased person  and the d a te  o f e x p ira tio n  a re  
in d ic a ted  on Form I .

In  the  event you do no t have time to  com plete th ese  forms.
D r. Najem would be happy to do th is  i f  he i s  g ran ted  access to  the  
p a t ie n ts  re c o rd .
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LETTER TO THE PHYSICIANS - Continued

We a re  looking forw ard to  h earing  from you.

S in ce re ly ,

Thomas N. Lynn, J r . ,  M.D. 
Chairman and P ro fesso r 
Department o f Community H ealth

TNL/lw
E nclosure:
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LETTER TO HOSPITAL ADMINISTRATORS

The U n iv e rs ity  of Oklahoma H ealth  
Sciences C enter
Department of Community H ealth  

June 26, 1972

H o sp ita l A tten tio n : A dm in istra to r
Oklahoma C ity , Oklahoma

Dear

G. Reza Najem, M.D., i s  a s tu d en t in  the  C ollege of H ealth  
a t  th e  U n iv e rs ity  o f Oklahoma Health Sciences Center and i s  working 
toward a Ph.D. d eg ree . His d is s e r ta t io n  re se a rc h  revo lves about th e  
q u e s tio n  o f accuracy  of "death  c e r t i f i c a t e "  d iag n o sis  in  the a re a  o f  
h e a r t  d is e a s e .

He a lre a d y  has surveyed the S ta te  H ealth  Department f i l e s  
fo r  th e  death  c e r t i f i c a t e  d iagnosis and would l ik e  to  now v e r i fy  
th ese  w ith  m edical reco rd s  in  your h o s p i ta l .  You may be assu red  
th a t  D r. Najem i s  an M.D., and th a t the  c o n f id e n t ia l i ty  o f the 
p a t ie n t  reco rd  w i l l  be honored.

T h ere fo re , th i s  l e t t e r  i s  to  re q u e s t perm ission fo r D r. 
Najem to  examine the  m edical record o f  the  p a tie n ts  l i s t e d  on the 
a tta ch e d  s h e e t.

S in c e re ly ,

Thomas N. Lynn, J r . ,  M.D. 
Chairman and P ro fesso r 
Department o f  Community H ealth

TNL/cs 
E nclosure:
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LETTER TO STATE MEDICAL EXAMINER

The U n iv e rs ity  o f Oklahoma H ealth  
Sciences C enter
Department o f  Community H ealth 

Ju ly  27, 1972

824. N. E. 15th S tr e e t  
Oklahoma C ity , Oklahoma

A tte n tio n : C hief M edical Examiner

Dear

G. Reza Najem, M. D ., is  a s tu d en t in  the  C ollege o f H ealth 
a t  the U n iv e rs ity  of Oklahoma H ealth Sciences Center and is  working 
toward a Ph.D. deg ree . His d is s e r ta t io n  re sea rc h  rev o lv es  about the 
question  o f " R e l ia b i l i ty  o f Death C e r t i f ic a te  D iagnosis" in  the area  
o f h e a r t d is e a s e .

He a lre ad y  has surveyed the  S ta te  H ealth  Department f i l e s  
and most of the  concerned h o s p ita ls ,  nursing  homes, and p h y s ic ia n 's  
o f f ic e  reco rds fo r  d ea th  c e r t i f i c a t e  diagnoses and would lik e  to  now 
v e r ify  some o f th ese  w ith  m edical records in  your o f f ic e .  You may 
be assured  th a t  D r. Najem i s  an M.D., and th a t  the c o n f id e n t ia l i ty  
o f the  p a t ie n t  reco rd  w i l l  be honored.

T h erefo re , th i s  l e t t e r  i s  to  req u est perm ission  fo r Dr. 
Najem to  examine the m edical records of the p a t ie n ts  l i s t e d  on the 
a ttach ed  l i s t  o f d ea th  c e r t i f i c a t e s  signed by D r. Harry T. Cooper 
who was a m edical examiner before he l e f t  fo r  S t .  Louis.

S in c e re ly ,

Thomas N. Lynn, J r . ,  M.D. 
Chairman and P ro fesso r 
Department o f Community H ealth

TNL/cs
Enclosure:
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FORM I

QUESTIONNAIRE TO PHYSICIANS

DECEASED NAME: PLACE OF DEATH:
CAUSE OF DEATH ON DEATH CERTIFICATE: DATE EXPIRED;

1. IS THE ABOVE CAUSE OF DEATH THE SAME THAT YOU FOUND: ( ) YES ( ) No 
I f  "NO" p le a se  s ta t e  your d iag n o sis  o f  cause of 
death  of th e  deceased:

2. FOR HOW LONG DID YOU TREAT THE DECEASED: ( )

3. WAS THE DEATH SUDDEN: ( ) YES ( ) NO

4 . WERE YOU ATTENDING THE DECEASED AT THE TIME OF 
EXPIRATION: , ( ) YES ( ) NO

I f  "NO" was anybody e ls e  a tte n d in g  the  deceased: ( ) YES ( ) NO

5 . IF YOUR SOURCE OF INFORMATION IS ANOTHER PHYSICIAN, PLEASE STATE 
HIS NAME AND ADDRESS.
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FORM I I

PERSONAL & FAMILY HISTORY

PLACE OF DEATH: 
DR. NAME:

ADMISSION DATE: 
DISCHARGE DATE:

NAME: RACE: ( ) SEX: ( )
F i r s t  Middle Last

BIRTHDATE: AGE AT DEATH: ( )
Yr. Mo. Day

ADDRESS : RELIGION: ( ) TEL: (

MARITAL STATUS: S ing le  ( ) M arried ( ) Divorced ( ) Separated  ( )

Unknown ( )

RISK FACTORS:

OCCUPATION: ACTIVE: ( ) STATIONARY: ( )

UNKNOWN: ( )

SMOKING HISTORY: EX-SMOKER ( ) SMOKER ( ) NON-SMOKER ( )

UNKNOWN ( )

HABITS OF ALCOHOL: CASUAL ( ) HABITUAL ( ) NON-DRINKER ( )

PAST HISTORY OF:

( ) HYPERTENSION

( ) ISCHEMIC HEART DIS:.

OTHER DISORDERS : ________

( ) OVERWEIGHT

( ) RENAL DIS.

( ) DIABETES 

( ) STROKE
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FORM I I  - Continued

(Mark X i f  any o f the  r e la t iv e s  have, had o r  d ie d ):

CONDITIONS MOTHER FATHER SIBLINGS CHILDREN OTHER RELATIVES 
Ischem ic HD _____ _________________________________
H ypertension
S troke
D iabetes
Overweight
S p ec ify  O ther
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FORM I I I  

CLINICAL INFORMATION

NAME: PLACE OF DEATH: 
CHART #:

ISCHEMIC HEART DISEASE

CLINICAL MANIFESTATIONS;
Was an g in a l type p a in  p re se n t ( 
Pain brought by:________________
D uration  of an g in a l p a in :_________
Number o f p rev ious a t ta c k s  & d a te s : .

Type & L ocation  o f pain:_
R ad iation  o f pain to :___
Pain stopped by:_________

( ) Nausea/vom iting 
( ) F a t ig a b i l i ty  
( ) Shock 
( ) Edema
Other s igns & symptoms

( ) Sweating 
( ) P a lp ita tio n  
( ) Pulmonary edema 
( ) BP

( ) Dyspnea 
( ) Syncope 
( ) CHF 
( ) Pulse

BLOOD TEST FINDINGS: (reco rd  h ig h e s t value)
( ) C h o le s te ro l 
( ) B e ta - l ip o p ro te in  
( ) IJDH 
( ) Glucose 
( ) HCT
Other L ab .fin d in g s:

( ) T rig ly ce rid es  
( ) SGOT 
( ) CPK 
( ) WBC 
( ) ESR

) BUN 
) SGPT 
) U ric a c id  
) Bhg.
) Anemia

URINE ANALYSIS FINDINGS: 

ECG FINDINGS: ___________

RADIOGRAPHY FINDINGS :

SPECIAL STUDY FINDINGS AND CINEARTERIOGRAPHY:.

FINAL DIAGNOSIS: ______________________________

CAUSE OF DEATH:

AUTOPSY DIAGNOSIS;
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FORM IV 

CLINICAL INFORMATION

NAME: PLACE OF DEATH; 
CHART #;

HYPERTENSIVE HEART DISEASE

CLINICAL MANIFESTATIONS :
( ) H is to ry  o f  hypertension  ( ) D izziness/d row siness  ( ) Nausea/

vom iting
( ) Headache ( ) Dyspnea ( ) Coma
( ) H ighest BP s y s t . / d i a s t .  ( ) Pulse ( ) B leeding

d i s o r d e r
( ) Edema ( ) Renal involvemant ( ) CHF
O ther C lin ic a l  M an ifes ta tio n : _________________________________________

LABORATORY FINDINGS: (record  h ig h est v a lu e)
BLOOD:
( ) Anemia ( ) BUN ( ) C re a tin in  ( ) N A  ( ) K  ( )  pCO^ ( ) p^2

O ther f in d in g s :__________________________________________________________

URINE ANALYSIS FINDINGS: _________________________________________________

O ther Lab.Findings :______________________________________________________

RADIOGRAPHY FINDINGS: _____________________________________________________

ECG FINDINGS: _____________________________________________________________

SPECIAL STUDIES FINDINGS AND OPHIAIMOSCOPY: _____________________________

FINAL DIAGNOSIS : __________________________________________________________

CAUSE OF DEATH: ___________________________________

AUTOPSY DIAGNOSIS:
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FORM V

CLINICAL INFORMATION

NAME: PLACE OF DEATH:
CHART #:

CHRONIC RHEUMATIC HEART DISEASE

PAST HISTORY OF: Rheumatic Fever ( ) Rheumatic Heart D is . ( )

CLINICAL MANIFESTATIONS :
MURMURS: Specify  each murmur c h a r a c te r is t ic s  in c lu d in g  tim ing,

lo c a tio n , tran sm issio n , grade , and so on: ___________________

D escribe c h a r a c te r is t ic s  o f T h r i l l ,  Snap: 1 s t ,  2nd, 3rd h e a r t 
sound and p u ls a tio n s : __________________________________________

( ) Rumbles ( ) BP ( ) Pu lse  ( ) A r th r i t i s
( ) Cyanosis ( ) Dyspnea ( ) Edema ( ) CHF
O ther C lin ic a l M an ifes ta tio n s :

RADIOGRAPHY FINDINGS: ______________

ECG FINDINGS:

CATHETERIZATION INTERPRETATIONS : 

OTHER SPECIAL STUDY FINDINGS:

LABORATORY FINDINGS: (record  h ig h est v a lu e ) :
( ) ANEMIA SED.RATE:_____  C-REACTIVE:_______  ASO:_
URIC ACID:__________  SGOT:_________  SGPT:______________  LDH:'
CPK:_________________
O ther Lab, F in d in g s:_______________________________________________

FINAL DIAGNOSIS: ____________________________________________________

CAUSE OF DEATH:

AUTOPSY DIAGNOSIS:
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TABLE I

SUMMARY OF CLASSIFICATION OF QUALITY OF SUPPORTING DIAGNOSTIC INFORMATION

Q u a l i t y  o f  
D i a g n o s i s

I s c h e m ic  H e a r t  
D i s e a s e

H y p e r t e n s iv e  H e a r t  
D i s e a s e

C h r o n ic  R h e u m a tic  
H e a r t  D i s e a s e

D e f i n i t e A u to p s y  o r  c o m b in a t io n  o f  
a t  l e a s t  tw o o f  t h e  f o l l o w i n g  
i t e m s  ; t y p i c a l  h i s t o r y  o f  
a n g i n a l  p a i n ,  t y p i c a l  ECG and  
t y p i c a l  l a b .  f i n d i n g s .

A u to p s y  o r  c o m b in a t io n  
o f  h i s t o r y  o f  h y p e r ­
t e n s i o n  an d  l e f t  v e n ­
t r i c u l a r  h y p e r t r o p h y  
(L V H ).

A u to p s y  o r  c o m b i­
n a t i o n  o f  a t  l e a s t  
tw o o f  t h e  f o l l o w i n g  
i t e m s ;  h i s t o r y  o f  
r h . f e v e r ,  t y p i c a 1 
c l i n i c a l  p i c t u r e  
( h e a r t  m urm ur) d e f i ­
n i t e  ECG f i n d i n g s .

P o s s i b l e S u g g e s t i v e  h i s t o r y  o f  
a n g i n a l  p a in  o r  s u g g e s t i v e  
ECG f i n d i n g s

C o m b in a t io n  o f  h i s t o r y  
o f  h y p e r t e n s i o n  w i t h  s u g ­
g e s t i v e  LVH o r  s u g g e s t i v e  
c a r d i a c  in v o lv e m e n t .

H i s t o r y  o f  r h .  
f e v e r  and s u g g e s ­
t i v e  c l i n i c a l  o r  
ECG f i n d i n g s .

D o u b t f u l

W rong

S u d d en  D e a th

No d e t a i l e d  s u p p o r t  o f  
c l i n i c a l  d i a g n o s i s .

P a t i e n t  d i e d  o f  som e o t h e r  
d i s e a s e s  and  b y  m is t a k e  
was c e r t i f i e d  o r was coded 
u n d e r  IHD.

I n c lu d e  DOA, SD , and  VFD 
( V ic t im  Found D e a d ) .

No d e t a i l e d  s u p p o r t  
o f  c l i n i c a l  d i a g n o s i s .

P a t i e n t  d i e d  o f  som e  
o t h e r  d i s e a s e s  an d  b y  
m is t a k e  w as c e r t i f i e d  o r  
w a s c o d e d  u n d e r  HHD.

I n c l u d e s  DOA, SD , & VFD

No d e t a i l e d  s u p p o r t  
o f  c l i n i c a l  
d i a g n o s i s .

P a t i e n t  d i e d  o f  som e  
o t h e r  d i s e a s e s  an d  b y  
m istak e  was c e r t i f i e d  
o r  c o d e d  u n d e r  CRHD.

I n c l u d e s  DOA, SD , & 
VFD.



APPENDIX A — C ontinued

TAB I f  I I

CHARACTERISTICS OF THE NINE MISSING CASES

Case
No.

R^ce 5ex Age
M a r i t a l
S t a t u s

Cause
o f

D eath

Approx. i n t e r ­
v a l  between 
o n s e t & d e a th

P lace
o f

Death

D ate
o f

D eath

Ischem ic H eart D isease

1.

2 .

3 .

4 .

Cauca- Fe- 79 
s ia n  male 

(F)(C)

C Male
(M)

68

81

M arried
(M)

M

Widow
(W)

57 S in g le

NA“
f o r  years

NA*”

a . Coronary a . 
O cclusion  b.

b . HHD

a . E x ten siv e  
A n te ro la te ­
r a l  Myocar­
d i a l  I n f a r ­
c t io n

a . A cute Coro- NA 
n a ry  Throm­
b o s is

b . Throm bosis, 
o ld  & new

c .  ASHD

a . C ongestive a .  1 wk 
H eart F a i-  b . 8 y r s .  
lu re

b . G eneral Car­
cinoma

Home

South
Community
H o sp ita l

C a p ita l 
H i l l  
N ursing 
Home (NH)

Mercy Hos­
p i t a l

2 /3 /7 0

9 /12 /70

5 /1 5 /7 0

10/12/70

ox



APPENDIX A - -  Continued 

TABLE I I  -  C o n t in u e d

CHARACTERISTICS OF THE NINE MISSING CASES

M a r i t a l  C a u se  
C a se  R a ce  S e x  A ge S t a t u s  o f
N o . D e a th

A p p r o x . i n t e r -  P la c e  D a te
v a l  b e tw e e n  o f  o f
o n s e t  & d e a t h  D e a th  D e a th

I s c h e m ic  H e a r t  D i s e a s e

5 . C M 82

6 .

7.

91

87

M

W

W

a .  ASHD a . 18 y r s . C a p ita l 12/14/70
b . A r te r io s c le ­ b , y ea rs H il l  N.H.

r o s i s ,  gene­
r a l iz e d

c .  Old age

a . C ard iac NA® Lahoma 3/14 /70
a r r e s  t Rehab.

b . ASHD Home
c .  Anemia,

s e n i l i t y

a .  CVA a ,  48 h r s . South 7 /1 /7 0
b . M y o c.In far­ b . unknown Community

c t io n c . NA H o sp ita l
c .  Pneumonia &

CHF



APPENDIX A - -  C o n tin u ed

TABLE I I  - Continued

CHARACTERISTICS OF THE NINE MISSING CASES

Case
No. Race Sex Age

M a rita l
S ta tu s

Cause
of

D eath

Approx. i n t e r -  P lace
v a l  between of
o n se t & d e a th  Death

Date
of

D eath

H ypertensive  H eart D isease  

1. C F 91 W

C hronic Rheumatic H eart D isease  

1. C M 55 M

a . C ard iac  
f a i l u r e

b . S e n i l i ty ,  
H yperten­
s io n  & Ar­
t e r i o s c l e ­
r o s i s

a . C ard iac A rr­
hythmia

b . RHD •

a .  3 days
b . 2 y r s .

a .  5 m in .
b . Unknown

Lou Len 
N.H.

Home

1/31/70 oo

8/26/69

a NA = Not a v a i la b le .
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TABLE I I I  

DESCRIPTION OF STUDY GROUP

C h a ra c te r is t ic s
Ischemic H y p e r te n s iv e

HD
Chr.Rheumatic 

HD T otal
No. % No. % No. 7. No. %

Race
Caucasian 83 89.2 25 62.5 15 88.2 123 82.0
Negro 10 10.8 15 37.5 2 11.8 27 18.0
Ind ian 0 0 0 0 0 0 0 0

T otal 93 100.0 40 100.0 17 100.0 150 100.0

Sex
Male 49 52.7 27 67.5 11 64.7 87 58 .0
Female 44 47.3 13 32.5 6 35.3 63 42.0

Age
Under 40 2 2.2 0 0 0 0 2 1.3
40 - 49 6 6.5 2 5 .0 3 17.6 11 7 .4
50 - 59 8 8.6 2 5 .0 2 11.8 12 8 .0
60 - 69 25 26.9 6 15.0 7 41.2 38 25.3
70 - 79 26 28.0 15 37.5 4 23.5 45 30.0
80 - 89 24 25.8 13 32.5 1 5 .9 38 25.3
90 & over 2 2.2 2 5 .0 0 0 4 2.7

P lace o f Death
H osp ita l 
N & C“ Home

59 63.4 27 67.5 17 100.0 103 68.7
10 10.8 5 12.5 0 0 15 10.0

Not in  Hospc
o r I n s t . 24 25.8 8 20.0 0 0 32 21.3

a .
jH eart D isease 
,N ursing and Convalescent 
'H o sp ita l or I n s t i tu t io n
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TABLE I

THE RELIABILITY OF ISCHEMIC HEART DISEASE DIAGNOSIS ON THE 
DEATH CERTIFICATES BY AGE, OKLAHOMA CITY SAMPLE, 1970

Age . D e f in i te .P o s s ib le D oub tfu l Wrong • SD ® T o ta l %

Under 40 0 1 V 0 0 1 2 2 .1
(50 .0)b (5 0 .0 ) (100 .0 )

40 - 49 3 0 0 0 3 6 6 .4
(5 0 .0 ) (5 0 .0 ) (100 .0 )

50 - 59 1 1 1 0 5 8 8 .6
(1 2 .5 ) (1 2 .5 ) (1 2 .5 ) (6 2 .5 ) (100 .0)

60 - 69 3 4 5 2 11 25 26.9
(1 2 .0 ) (1 6 .0 ) (2 0 .0 ) (8 .0 ) (4 4 .0 ) (100 .0 )

70 - 79 2 5 6 0 13 26 28.0
(7 .7 ) (1 9 .2 ) (2 3 .1 ) (50 .0 ) (100 .0 )

80 - 89 2 2 7 2 11 24 25.8
(8 .3 ) (8 .3 ) (2 9 .2 ) (8 .3 ) (4 5 .9 ) (100 .0)

90+ over 0 0 2 0 0 2 2 .2
(100 .0) (100 .0)

^Sudden D eath .
Numbers in  p a re n th ese s  a re  p e r c e n t o f t o t a l  o f  each row.



APPENDIX B - -  C o n tin u ed

TABLE I I

THE RELIABILITY OF HYPERTENSIVE HEART DISEASE DIAGNOSIS ON 
THE DEATH CERTIFICATES BY AGE, OKLAHOMA CITY,

1969 and 1970

Age D e f in i te P o ss ib le D oub tfu l Wrong SD® T o ta l 7o

Under 50 2 . 
(100 .0 )^

0 0 0 0 2
(100 .0 )

5 .0

50 -  59 0 0 1
(5 0 .0 )

0 1
(5 0 .0 )

2
(100 .0 )

5 .0

60 - 69 2
(3 3 .3 )

1
(1 6 .7 )

2
(3 3 .3 )

1
(1 6 .7 )

0 6
(100 .0 )

15.0

70 - 79 3
(2 0 .0 )

5
(3 3 .3 )

2
(1 3 .3 )

3
(2 0 .0 )

2
(1 3 .3 )

15
(100 .0 )

37.5

80 - 89 2
(1 5 .4 )

2
(1 5 .4 )

4
(3 0 .8 )

4
(3 0 .8 )

1
(7 .6 )

13
(100 .0 )

32.5

90+ over 0 0 1
(5 0 .0 )

1
(5 0 .0 )

0 2
(100 .0 )

5 .0

TO
to

^Sudden D eath .
Numbers in  p a re n th ese s  a re  p e rc e n ts  o f t o t a l  o f  each row.



APPENDIX B - -  Continued 

TABLE I I I

THE RELIABILITY OF CHRONIC RHEUMATIC HEART DISEASE DIAGNOSIS ON 
THE DEATH CERTIFICATES BY AGE, OKLAHOMA CITY 

1969 and 1970

Age D e f in i te P o ss ib le D oub tfu l Wrong SD* T o ta l %

Under 50 1
(3 3 .3 )

0 1 h
(33 .3)0

0 1
(3 3 .3 )

3
(100 .0)

17.6

50 - 59 2
(100 .0)

0 0 0 0 2
(100 .0 )

11.8

60 - 69 2
(2 8 .6 )

0 3
(4 2 .8 )

0 2
(2 8 .6 )

7
(100 .0)

41 .2

70 - 79 2
(50 .0 )

2
(5 0 .0 )

0 0 0 4
(100 .0)

23.5

80 - 89 0 1
(100 .0)

0 0 0 1
(100 .0 )

5 .9

to
CO

^Sudden D eath .
Numbers in  p a re n th ese s  a re  th e  p e r c e n t o f t o t a l  o f  each row.
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APPENDIX B - -  Continued 

TABLE IV

THE RELIABILITY OF ISCHEMIC HEART DISEASE DIAGNOSIS ON 
DEATH CERTIFICATES BY MARITAL STATUS,

OKLAHOMA CITY, 1970

R e l ia b i l i ty  of 
D iagnosis M arried Divorced Separated Widowed S in g le

D e fin ite 6
(11.1)*

1
(20.0)

0 2
(7 .4 )

2
(5 0 .0 )

P o ss ib le 9
(16.7)

0 0 4
(14.8)

0

D oubtful^ 10
(18 .5)

2
(40.0)

0 7
(25 .9)

1
(25 .0 )

Wrong 3
(5 .6 )

0 0 1
(3 .7 )

0

Sudden Death 26
(48.1)

2
(40.0)

2
(100.0)

13
(48 .2)

1
(25 .0 )

T o ta l 54
(100.0)

5
(100.0)

2
(100.0)

27
(100.0)

4
(100.0)

Per cen t 58.7 5 .4 2.2 29.3 4 .4

^Numbers in  paren theses a re  per cen t o f  to t a l  o f  each column. 
One unknown m a rita l  s ta tu s  is  no t in c lu d ed .
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APPENDIX B — Continued 

TABLE V

THE RELIABILITY OF HYPERTENSIVE HEART DISEASE DIAGNOSIS 
ON DEATH CERTIFICATES BY MARITAL STATUS,

OKIAHOMA CITY, 1969 and 1970

R e l ia b i l i ty  of 
D iagnosis M arried Divorced Separated Widowed S ing le

D e fin ite 8 a
(3 4 .8 )*

0 0 0 1
(20 .0)

P o ssib le 4
(17.4)

1
(50 .0)

0 1
(50.0)

2
(40 .0)

D oubtful 5
(21.7)

0 0 5
(50.0)

0

Wrong 5
(21.7)

0 0 3
(30.0)

1
(20 .0)

Sudden Death 1
(4 .4)

1
(50 .0)

0 1
(10.0)

1
(20 .0)

T o ta l 23
(100.0)

2
(100.0)

0 10
(100.0)

5
(100.0)

Per cen t 57.5 2.5 27.5 12.5

Numbers in  paren theses a re  p e r cen t o f t o ta l  of each column.
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APPENDIX B - -  Continued 

TABLE VI

THE RELIABILITY OF CHRONIC RHEUMATIC HEART DISEASE DIAGNOSIS 
ON DEATH CERTIFICATES BY MARITAL STATUS,

OKLAHOMA CITY, 1969 and 1970

, R e l ia b i l i ty  of 
D iagnosis M arried Divorced Separated Widowed S ing le

D e fin ite 4 a 
(36 .4)*

0 0 3
(75 .0 )

0

P o ss ib le 2
(18 .2)

0 0 0 0

D oubtful 4
(36.3)

0 0 0 0

Wrong 0 0 0 0 0

Sudden Death 1
(9 .1 )

0 0 1
(25 .0 )

I
(50.0)

T o ta l 11
(100.0)

0 0 4 . 
(100,0)

2
(100.0)

Numbers in  p a ren theses a re  per cen t o f  t o t a l  o f  each column.



127

APPENDIX B — Continued

TABLE V II

ARTERIOSCLEROTIC AND DEGENERATIVE HEART DISEASE MORTALITY 
BY CAUSE AND YEAR, OKLAHOMA COUNTY, 1966-1967

Cause o f  Death 1966 1967 T o ta l

ASHD® in c lu d in g  Coronary 1,050^ 1,076 2,126
D isease ( 9 2 .9 ) b (95 .0) (93 .9 )

Chronic E n d o card itis  no t 11 7 18
s p e c if ie d  as Rheumatic (1 .0 ) (0 .6 ) (0 .8 )

O ther M yocardial 69 50 119
D egeneration (6 .1 ) (4 .4 ) (5 .3 )

T o ta l 1,130
(100.0)

1,133
(100.0)

2,263
(100.0)

^ A r te r io s c le ro t ic  H eart D isease 
Numbers in  paren theses a re  per c en t o f t o t a l  o f each 
COlumn.
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APPENDIX B — Continued 

TABLE V III

ISCHEMIC HEART DISEASE (IHD) MORTALITY BY CAUSE AND YEAR, 
OKLAHOMA COUNTY, 1968-1970

Cause o f Death 1968 1969 1970 T o tal

Acute M yocardial 895 875 900 2,670
In fa rc t io n (66.8)* (63.6) (64.2) (64.9)

U nspecified  A cute and 4 8 1 13
subacute  IHD (0 .3 ) (0 .6 ) (0 .1 ) (0 .3 )

Chronic IHD 435 493 501 1,429
(32.5) (35.8) (35.7) (34.7)

Angina P e c to r is 5 0 0 5
(0 .4 ) (0 .1 )

T o ta l 1,339 1,376 1,402 4,117
(100.0) (100.0) (100.0) (100.0)

^Numbers In  paren these  a re per cent o f  to ta l o f  each
C O l u m n .
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APPENDIX B — Continued 

TABLE IX

HYPERTENSIVE HEART DISEASE (HHD) MORTALITY BY CAUSE AND YEAR
OKLAHOMA COUNTY, 1966- 1967

Cause o f Death 1966 1967 T otal

E s s e n tia l  M alignant 
HHD

0
(z !o )*

1
(0 .9 )

HHD w ith  A r te r io la r  
N ephrosclerosis

20
(31 .3)

14
(27.4)

34
(29.6)

Other & U nspecified  HHD 44
(68 .7 )

36
(70.6)

80
(69 .5)

T otal 64
(100.0)

51
(100.0)

115
(100.0)

lu m b ers  in  paren theses a re  per c en t of t o t a l  o f  each 
COlumn «
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APPENDIX B - -  Continued 

TABLE X

HYPERTENSIVE HEART DISEASE (HHD) MORTALITY BY CAUSE AND YEAR 
OKLAHOMA COUNTY, 1968-1970

C au se o f  D e a th 1968 1969 1970 T o t a l

M a lig n a n t  H y p e r te n s io n  
w it h  H ea r t I n v o l v e ­
m ent

0 0
(5^2)*

1
(1 .5 )

H y p e r te n s iv e  H ea rt 12 17 9 38
D is e a s e (60 .0) (58 .6 ) (47 .4) (55 .9 )

H y p e r te n s iv e  H ea r t 8 12 9 29
& R en a l D i s e a s e (40 .0) (41 .4) (47 .4 ) (42 .6 )

T o t a l 20 29 19 68
(100.0) (100.0) (100.0) (100.0)

^Numbers in  p a ren theses a re  per cen t o f t o t a l  of each
column.
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APPENDIX B - -  Continued 

TABLE XI

CHRONIC RHEUMATIC HEART DISEASE MORTALITY BY CAUSE AND YEAR 
OKLAHOMA COUNTY, 1966-1967

Cause of Death 1966 1967 T o ta l

D isease o f M itra l Valve 3 , 3 6
(15 .8) (25 .0) (1 9 .4 )

D isease o f A o rtic  Valve 3 2 5
(15.8) (16 .7) (1 6 .1 )

E n d o ca rd itis  S p ec ified 1 0 1
as Rheumatic (5 .3 ) (3 .2 )

M yocarditis S p ec ified 1 1 2
as Rheumatic (5 .3 ) (5 .3 ) (6 .4 )

O ther H eart D isease 11 6 17
S p ec ified  as Rheumatic (57 .8) (50 .0) (5 4 .9 )

T o ta l 19 12 31
(100.0) (100.0) (100.0)

^Numbers in  p a ren theses a re  p e rcen ts  o f  t o t a l  o f  each
CO lumn.
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. TABLE XII

CHRONIC RHEUMATIC HEART DISEASE MORTALITY BY CAUSE AND YEAR, 
OKLAHOMA COUNTY, 1968-1970

Cause of Death 1968 1969 1970 T o ta l

D isease  o f  M itra l Valve 4 a 
(21 .1 )

3
(17.6)

2
(12 .5 )

9
(17 .3 )

D isease  o f  A o rtic  Valve 2
(10 .5)

8
(47.1)

4
(25 .0 )

14
(26 .9 )

D isease  o f M itra l and 
A o rtic  Valves

2
(10 .5)

0 3
(18 .8 )

5
(9 .6 )

D isease  o f Other Endo­
c a r d ia l  S tru c tu re s

11
(57 .9)

6
(35.3)

7
(43 .7 )

24
(46 .2 )

T o ta l 19
(100.0)

17
(100.0)

16
(100 .0)

52
(100.0)

a
Numbers in  p aren th eses  are  per c e n t o f  t o t a l  o f  each
column.
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APPENDIX B - -  Continued 

TABLE X III

CONGENITAL HEART DISEASE MORTALITY BY CAUSE AND YEAR 
OKLAHOMA COUNTY, 1966-1967

Cause o f Death 1966 1967 T otal

T e tra lo g y  o f F a l lo t 1 a 1 2
( 3 .8 f (5 .3 ) (4 .4 )

P a ten t Ductus A rte rio su s 2 2 4
(7 .7 ) (10 .5) (8 .9 )

V e n tr ic u la r  S e p ta l D efect 4 0 4
(15.4) (8 .9 )

O ther U nspecified  M a lfo r-& 16 12 28
m ation of H eart (61 .5) (63 .2) (62.3)

O ther C irc u la to ry  M alfor­ 3 4 7
m ation (11 .6) (21 .0 ) (15.5)

T o ta l 26 19 45
(100.0) (100.0) (100.0)

^Numbers in  pa ren th eses  a re  per cen t o f t o t a l  o f each
COlumn#
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APPENDIX B - -  Continued 

TABLE XIV

CONGENITAL HEART DISEASE MORTALITY BY CAUSE AND YEAR, 
OKLAHOMA COUNTY, 1968-1970

Cause o f  Death 1968 ,1969 1970 T o ta l

T o ta l C ongenital Anomalies
o f  H eart; 20 14 8 42

(83.3)*  (93.3) (88 .9) (87 .5 )

T ran sp o s itio n  o f G reat 2 2 1 5
V essels (8.3) (13.3) (11.1) (10 .4)

T e tra lo g y  o f F a l lo t  0 2 0 2
(13.3) (4 .2 )

V e n tr ic u la r  S e p ta l 0 1 0  1
D efect (6 .7 ) (2 .1 )

A t r i a l  S ep ta l D efect 0 0 1 1
(11. 1) (2. 1)

Ostium A tr io v e n tr ic u la r  0 0 1 1
Commune (11.1) (2 .1 )

Anomalies of H eart Valves 1 2  1 4
(4.2) (13.3) (11.1) (8 .3 )

O ther S p ec ified  Anomalies 4 1 0  5
o f  H eart (16.7) (6 .7 ) (10 .4)

U nspecified  Anomalies 13 6 4 23
o f H eart (54.1) (40.0) (44.5) (47 .9)

T o tal O ther C ongenital 
Anomalies o f C irc u la to ry  4 1 1 6
System; (16.7) (6 .7 ) (11.1) (12 .5 )
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TABLE XIV - Continued

CONGENITAL HEART DISEASE MORTALITY 
OKIAHOMA COUNTY, 1968-

BY CAUSE 
1970

AND YEAR,

Cause o f Death 1968 1969 1970 . T otal

P a ten t Ductus A rte rious 3 a 
(12.5)*

0 0 3
(6 .2 )

O ther Anomalies of 
A orta

0 0 1
(11.1)

1
(2 .1 )

S ten o sis  o r A tres ia  of 
Pulmonary A rtery

0 1
(6 .7 )

0 1
(2 .1 )

U nspecified  Anomalies o f 
C irc u la to ry  System

1
(4 .2)

0 0 1
(2 .1 )

GRAND TOTAL 24
(100.0)

15
(100.0)

9
(100.0)

48
(100.0)

a
Numbers in  p a ren th eses  are  p er  c e n t  o f  t o t a l  o f  each
column.
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TABLE XV

MORTALITY OF OTHER FORMS OF HEART DISEASE BY CAUSE AND YEAR,
OKIAHOMA COUNTY, 1966-1967

Cause o f  Death 1966 1967 T otal

Acute and Subacute E n docard itis
( l î l f

1
(0 .9 )

2
(1 .0 )

T o ta l F un c tio n a l D isease o f H eart: 30
(32 .3)

30
(28 .6)

60
(30.3)

H eart Block 12
(12 .9)

13
(12 .4)

25
(12.6)

O ther D isorders o f Heart 
Rhythm

18
(19 .4)

17
(16 .2)

35
(17.7)

T o ta l O ther & U nspecified  D isease 
of H eart: 62

(66 .6)
74

(70 .5)
136

(68.7)

C ongestive H eart F a ilu re 37
(39 .8 )

38
(36 .3 )

75
(37.9)

L e ft V e n tr ic u la r  F a ilu re 0 1
(0 .9 )

1
(0 .5 )

O ther D isease o f Heart 1
(1 .1 )

0 1
(0 .5)

U nspecified  D isease of H eart 24
(25 .7)

35
(33 .3)

59
(29.8)

GRAND TOTAL 93
(100.0)

105
(100.0)

198
(100.0)

^Numbers in  paren theses a re  
column.

perc cen t of t o t a l o f each
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TABLE XVI

MORTALITY OF OTHER FORMS OF HEART DISEASE BY CAUSE AND YEAR,
OKLAHOMA COUNTY, 1968-1970

Cause o f  Death .1968 1969 1970 •Total

Acute P e r ic a r d i t i s 1 0 0 1
(1 .1 )^ (0 .4 )

Acute & Subacute 2 1 2 5
E n d o card itis (2 .3 ) (1 .4) (2 .5 ) (2 .1 )

Acute M yocarditis 3 2 3 8
(3 .3 ) (2 .9 ) (3 .8 ) (3 .3 )

Chronic D isease o f 1 2 1 4
P ericard ium , non- (1 .1 ) (2 .9 ) (1 .3 ) (1 .7 )
rheum atic

Chronic D isease  of 3 1 2 6
Endocardium (3 .3 ) (1 .4 ) (2 .5 ) (2 .5 )

Ca rd  iomyopa thy 0 2 3 5
(2 .9 ) (3 .8 ) (2 .1 )

Pulmonary H eart D isease 0 1 2 3
(1 .4 ) (2 .5 ) (1 .3 )

T o ta l Symptomatic H eart
D isease: 80 61 66 207

(88.9) (87.1) (8 3 .6 ) (86 .6 )

Congestive H eart 30 24 26 80
F a ilu re (33.3) (34.3) (32 .9 ) (33 .5 )

L eft V e n tr ic u la r 1 0 0 1
F a ilu re (1 .1 ) (0 .4 )

C ardiac A rre s t 8 15 19 42
(8 .9 ) (21.4) (2 4 .2 ) (1 7 .5 )
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TABLE XVI-Contlnued

MORTALITY OF OTHER FORMS OF HEART DISEASE BY CAUSE AND YEAR, 
OKIAHOMA COUNTY, 1968-1970

Cause o f Death 1968 1969 1970 T otal

O ther Heart Block
( l ! l ) *

1
(1 .4 )

0 2
(0 .8 )

A t r ia l  F ib r i l l a t io n 3 0 1 4
o r F lu t te r (3 .3 ) (1 .3 ) (1 .7 )

V e n tric u la r  F ib ­ 3 3 5 11
r i l l a t i o n  o r 
F lu t te r

(3 .3 ) (4 .3 ) (6 .3 ) (4 .6 )

O ther M yocardial 11 3 8 22
In su ff ic ie n c y (12 .2 ) (4 .3 ) (10 .1) (9 .2 )

I l l -d e f in e d  Heart 3 1 0 4
D isease (3 .3 ) (1 .4 ) (1 .7 )

O ther & U nspecified 20 12 5 37
H eart D isease (22 .2 ) (17 .1) (6 .3 ) (15.5)

GRAND TOTAL 90 70 79 239
(100.0) (100.0) (100.0) (100.0)

a
Numbers in  p a r e n th e se s  a r e  per c e n t  o f  t o t a l  o f  each
column.
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APPENDIX B --  Continued 

TABLE XVII

SEX DISTRIBUTION OF DEATHS FROM HEART DISEASE, BY TYPE, 
OKIAHOMA COUNTY, 1966-1970

H eart D isease 
(HD)

Male Fema le T otal

Ischem ic HD 3,773 2,607 6,380
(59.1)* (40 .9) (100.0)

H ypertensive HD 95 88 183
(51.9) (48 .1) (100.0)

Chronic Rheumatic HD 31 52 83
(37.3) (62 .7 ) (100.0)

C ongenital HD 51 42 93
(54.8) (45 .2) (100.0)

O ther Forms o f HD 251 186 437
(57.4) (42 .6) (100.0)

T o ta l 4,201
(58.5)

2,975
(41 .2 )

7,176
(100.0)

^Numbers in  paren theses a re  per cen t o f  t o t a l  o f  each row.



APPENDIX B - -  C o n tin u ed

TABLE X V III

THE AGE DISTRIBUTION OF DEATHS FROM HEART DISEASE, BY TYPE, 
OKLAHOMA COUNTY, 1966-1970

A ge I s c h e m ic
HD®

H y p /e r te n s iv e
HD

C h r o n ic
R h e u m a tic

HD
C o n g e n i t a l

HD

O th e r  
Form s  
o f  HD

T o t a l %

Under 5 0 0 0 69 8 77 1.1
5 - 9 1 0 0 2 1 4 0.05

10 - 14 0 0 0 1 2 3 0 .04
15 - 19 2 0 0 2 7 11 0 .2
20 - 24 1 0 2 2 3 8 0 .1
25 - 29 3 0 2 2 2 9 0 .1
30 - 34 14 1 2 2 3 22 0 .3
35 - 39 57 0 5 1 9 72 1.0
40 - 44 116 3 6 1 6 132 1.8
45 - 49 228 6 8 1 19 262 3 .6
50 - 54 284 7 8 3 23 325 4 .5
55 - 59 472 5 10 3 28 518 7 .2
60 - 64 700 11 9 1 44 765 10.7
65 - 69 792 15 14 0 42 863 12.0
70 - 74 922 32 6 1 42 1,003 14.0
75 - 79 927 42 6 0 65 1,040 14.5
80 - 84 901 20 5 0 51 977 13.6
85 - 89 569 27 0 0 49 645 10.0
90 & o v e r 391 14 0 0 33 438 6 .1

ê



APPENDIX B — C o n tin u ed

TABLE XVIII - Continued

THE AGE DISTRIBUTION OF DEATHS FROM HEART DISEASE, BY TYPE, 
OKIAHOMA COUNTY, 1966-1970

Age Ischem ic
HD

H ypertensive
HD

Chronic
Rheumatic

HD
C o ngen ita l

HD

O ther 
Forms 
o f HD

T o ta l %

Unknown 0 0 0 2 0 2 0.01

T o ta l 6,380 183 83 93 437 7,176 100.0

H e a r t  D i s e a s e .
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TABLE, XIX

HEART DISEASE MORTALITY, BY AGE, OKIAHOMA COUNTY, 1970

Age Death Rate per 
100,000

Under 5 10 22.5
5 - 9 0 0

10 - 14 0 0
15 - 19 4 8 .4
20 - 24 3 6.8
25 - 29 0 0
30 - 34 2 6 .3
35 - 39 16 52.2
40 - 44 24 73.6
45 - 49 57 172.2
50 - 54 53 194.9
55 - 59 111 457.9
60 - 64 157 737.0
65 - 69 195 1176.4
70 - 74 213 1736.8
75 - 79 208 2567.9
80 - 84 229 4656.4
85 & over 243 7187.2

T o ta l 1,525 289.5



APPENDIX B - -  C o n t in u e d

TABLE XX

THE DISTRIBUTION OF DEATHS FROM HEART 
1966 -

DISEASE BY PLACE 
1970

OF DEATH, OKIAHOMA COUNTY,

H e a r t  D i s e a s e  
(HD)

N u r s in g  
H o s p i t a l s  Homes

D o c t o r ' s
C l i n i c s

N o t i n  
H o s p i t a l  o r  
I n s t i t u t i o n

T o t a l

•  —  ----------

I s c h e m ic  HD 3,243
(5 0 .8 )

834
(1 3 .1 )

8
(0 .1 )

2,295
(3 6 .0 )

6,380
(100 .0)

H y p e r t e n s iv e  HD 104
(5 6 .8 )

34
(1 8 .6 )

4
(2 .2 )

41
(2 2 .4 )

183
(100 .0 )

C h r o n ic  R h eu m a tic  
HD

66
(7 9 .6 )

2
(2 .4 )

0 15
(1 8 .1 )

83
(100 .0)

C o n g e n i t a l  HD 83
(8 9 .2 )

1
(1 .1 )

0 9
(9 .7 )

93
(100 .0)

O th e r  Form s o f  HD 234
(5 3 .5 )

79
(1 8 .1 )

0 124
(2 8 .4 )

437
(100 .0)

T o t a l 3,730
(5 2 .0 )

950
(1 3 .2 )

12
(0 .2 )

2 ,484
(3 4 .6 )

7,176
(100 .0 )

W

a
N um bers i n  p a r e n t h e s e s  a r e  p e r  c e n t  o f  t o t a l  o f  e a c h  r o w .


