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[II. M O R T A L I T Y  STUDY AMONG VETERANS A D M I N I S T R A -  

TION P A T I E N T S  W I T H  CORONARY A R T E R Y  DISEASE* 

T 
HIS report presents the results of a study of the records of a number  

of Veterans Administration hospital patients with regard to spe- 
cific factors affecting the prognosis of coronary artery disease. In  

this study, coronary artery disease is taken to include all the conditions 
listed under the International Classitication of Diseases Code 420 
(Seventh Revision), such as arteriosclerotic heart disease; heart diseases 
specified as involving the coronary arteries, including myocardial infarc- 
tion and ischemic heart disease: and angina pectoris. 

Because of the possibility of long-term follow-up through the records 
of the Veterans Administration,  the study was limited to veterans who 
were admitted to certain VA hospitals for t reatment  of coronary artery 
disease. The study was further limited to white male veterans and in- 
cludes only veterans who were admitted during calendar years 1957 67, 
observed from the date of admission to year end 1972. The calendar ages 

at admission (i.e., calendar year of admission less calendar year of birth) 
of the veterans included in the study were from 20 to 65. 

()nlv those records relating to tirsl coronary admissions of 1957 and 
later were included in this study. Veterans who died during the hospital 
stay that  resulted from such admission, as well as those whose clinical 
examination revealed significant medical complications (see selected list 
below), were excluded from the study. 

SIGNII'ICANT MEDICAL COMI'LICATIONS 

Anemia, excluding Cirrhosis of the liver 
secondary Colitis, severe ulcerative 

Aneurysm, aortic, Diabetes, severe 
cerebral Drug addiction 

Arthritis, severe Epilepsy, grand real 
rheumatoid Goiter, toxic 

Asthma, severe Heart disease (other than 
Cancer, Hodgkin's coronary' artery 

disease, leukemia disease), chronic, 
Cerebrovascular except 

accidents arteriosclerotic 

* This report was prepared under the general direction of the Liaison Committee of 
tile Society of Actuaries and the Association of Life Insurance Medical Directors. The 
members of the Liaison Committee are Charles A. Ormsby, F.SA., and Richard B. 
Singer, M.D., Cochairmen," Robert E. Beamish, M.D.; John II. Cook, F.S.A.; Thomas 
R. Huber, F.S.A.; and John J. Itutchinson, M.D. 

The initial planning and specifications for this study were done by Edward A. Lew, 
F.S.A., and John J. Hutchinson, 3,I.D. The final phases of the study were completed 
under the direction of Thomas R. Huher, F.S.A. 

Lung diseases, chronic 
Nephritis, chronic 
Paralysis agitans 
Paraplegia 
Syphilis, tertiary' 
Tuberculosis, active 
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Of the 2,906 statistical abstracts prepared from clinical and summary 
records maintained at the selected VA hospitals on the patients to be in- 
cluded in this study, 1,751 were eliminated from the study for one or 
more of the following reasons: the claim number was missing, the date of 
birth was missing, the patient revealed significant medical complications, 
the patient did not meet the eligibility requirements of age at admission, 
)'ear of admission, and so on, the data were clearly erroneous, or the case 
was a duplicate. This left 1,155 cases that  satisfied all criteria and were 
judged usable. The data were obtained from VA hospitals in the following 
locations: 

Boston, 3,lass. Milwaukee, Wis. 
Bronx, N.Y. Minneapolis, Minn. 
Brooklyn, N,Y. Nashville, Tenn 
Cincinnati, (~hio New Y,)rk, X.Y 
tIines, 1!1. PMladi:!phia, i'~1 
Itoust(m, lex. Rl(-hnl<)n(i, \ a  
Indianapoli:;, In(t. Washington, l ) . ( '  
L,)s Angeles, Calif. \V,~,><t. Wi,. 

(;odes were devised to transfer the information from the 1,155 abstracts 
to IBM punch cards. Preliminary statistics for various categories of the 
abstracted data  were then prepared. There was one such category for 
each "predisposing factor," that is, factors that  are suspected of leading 
to coronary artery disease or are generally believed to have an impact 
on mortality. In this study the factors were age, occupation, presence of 
congestive failure, previous history of hypertension, previous history of 
angina pectoris, smoking habits, elevated blood cholesterol, family history 
of vascular disease, build, and alcohol habits. 

A duplicate set of those punch cards was sent to the Veterans Admin- 
istration in \Vashington, D.C., in order to obtain the current status 
(whether living or dead, as well as date of death) of each veteran as of 
December 31, 1972. Onh- fourteen cases had to be deleted from the studx 

because they could not be located by the Veterans Administration in its 
BIRLS (Beneficiary Identification and Records Locator Subsystem) 
Index. 

The data  from the remaining 1,141 cases were tabulated to show ad- 

missions, deaths, and survivors (i.e., those found still living at the end 
of the observation period) by age at admission and duration since admis- 
sion. Admissions were assumed to occur only at duration 0, deaths were 

tabulated by calendar duration (i.e., calendar year of death less calendar 
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year of adnlission), and survivors were tabulated by next duration (i.e., 
1973 less calendar year of admission). 

('aleulations were then made to determine the number of life years 
exposed to risk, which was according to a formula reflecting the effect of 
the admissions, deaths, and survivors at each given age at admission or 
duration. Expected deaths were obtained by applying the 1959 61 United 
States Life Table mortality rates for the white male population against 
the number of life years exposed to risk. Ratios of actual to expected 
deaths (mortality ratios) and the number of extra deaths per 1,000 life 
years exposed to risk were calculated for all durations combined for age- 
at-admission groups 2(~39, 4(~49, 50 59, 60 65, and 20 65, and for all 
ages combined for duration groups 1 2, 3 5, 6.10, 11 15, and 1-.15. 
(Throughout this report, durations are expressed in years.) 

Ten tables of findings were then prepared for inclusion in this report. 
Table 1 shows the mortality experience by age at admission and duration 
since admission for all of the 1,141 veterans included in the study. Tables 
2 10 consist of distributions of the aggregate data by type of predisposing 
factor, namely: occut)ation (strenuous, sedentary), presence of congestive 
failure (yes, no), previous history of hypertension (yes, no), previous 
history of angina pectoris (yes, no), smoking habits (current smokers, 
past smokers, nonsmokers), elevated blood cholesterol (yes, no), family 
history of vascular disease (two or more in family, less than two in family), 
build (markedly overweight, moderately overweight, slightly overweight, 
not  overweight), alcohol habits (heavy drinkers, moderate and light 
drinkers, nondrinkers). A description of the method used to classify each 
record into the preceding categories is summarized in the Appendix of 
this report. 

"FABLI~ l 

ALL DATA COMBINED 
EXPERIENCE BY AGE AT ADMISSION AND DURATION SINCE ADMISSION 

AGE 
AT 
AD- 

MISSION 

20 39. 
40-49. 
50~.59. 
6O-65. 

20-62 

LIFE 
YEARS 

EXPOSED 

3,458 
2,781 
2,036 

NUMBER 
OF DEATHS 

Actual Expected 

51 3.97 
176 32.45 
171 59.33 
177 80.18 

575 175,93 

EXTR 
I DG.  

RATIO 1 0 0 0  

1,285~:i] 47-- 
542 1 4 2  
288 I 40 
221 48 

DURA - 
TION 

t L.7 
3 - 5 .  
6-10.. 
11-15. 

l 15. 

NUMBER 
LIFE / OF DEATHS 

YEARS I - - -  

EXPOSED ]Actual Expected 

2,2291 135 29-~98 
2,825 1 tTt 4 5 t o  
3,213 I 197 68.28 
11016 72 32.57 

MORTAL- 
ITY 

RATIO 

45o9;~ 
379 
289 
221 

327¢7~: 

~XTRA 
DEATBS 

~ER 
1 , 0 0 0  

47 
45 
40 
39 

43 
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All findings are presented in the following tables. In addition, a brief 
discussion of the underlying data and some of the more siffnilicant char 

acteristics of the mortali ty experience is provided. Table 11 summarizes 
the resuhs in Tables 1-10. 

The mean and median ages at admissi .n  were calculated to be 50.9 and 
50, respectively. About 90 per cent of the total life years exposed were 
for those aged 41) and over at admission. This predominance of higher 
aduh ages should be kept in mind when the results of this investigation 
are interpreted. Age is, of course, believed to be one of many predisposing 
factors to coronar \  artery disease. 

As shown in Tabh: 1, tile overall n lo r la l i l \  ratio was 327 per cent for all 

ages and durations combined, and the execs> death rate xxas 43 per 1,00(L 
There \lore 575 actual deaths. ~,\cr 5t~ I)cr cent <~f the 1,141 cases thal 
cntcrt'd the sludx, D,r all durati,,ns <,,nfl~inc~l, ,<he highest m,~rtalilx 
r;~tio c,x'urred for aZes al ;t<hui<si, m g5 ,'0 |gt'C;l! -I' i}IV dit!il  ~',('['t" limited, 
nf, 3i#ni t i l  anlt COI Ic  [ tXSi l ) I3  "1 .1:,t ix '  dr'<t", !'. ' <~ -a~>  i~cl,~w ; ;  }:,~r :tgt.~ 4(~ 
44 tht~ ~:~ortalit~ ..',as ,tls,, rcJativol,,  hiziJ,  i ~ r t i c l : l a r ] ,  ;l~ d u r a l i o n s  1 1- 
s ince admission. [he m<:,rlalit', i'alic~s i,,I ~di ,htratiun: ~,~l~/t)inc~i (lc 
creased ~xith advancing age at admissi, m. ranging fr, ma 1.285 per cent 
at ages 21) 39 t(~ 221 per cent for a~es 61) 65. H~)wcver, the cxtr;~ deaths 

per 1,1100 shox~cd relativcl\  little variat ion b~. age at admission, t:or all 
ages combined, the mortality ratios decreased from 450 to 221 per cent 
wilh increasing duration ~roup, and the extra deaths per 1,000 also 

decreased, from 47 to 39 per 1.0fRL 
in reviewing the data by occupation (Table 2 ), it was found that in 

all but one case the OCCtlpatil)D WaS St;~IC~I. ( '~[ses I~ i th  strenu(ms occu- 

Imlions constituted apI)roximatcl 5 two) tJlinls ,,f the eXl.,surc, the bahmcc 
being th<>se whose oc(upati<,ns were svdcntar\ .  It? cach ~r<,u I) al)(utl 9() 

per cent of tile ~tdmissi.ns were ~t ~fZt's 4{) and over. 
By December 31, 1972, 51.5 per cent of all eases with sedentary occupa- 

tions had died, while 49.9 per cent of those with strenuous occupations 

had died. The mortalit~ ratios did not differ significantly between the 
strenuous and sedentar\ occupation tzr~)ups. II~wevcr, cases with sed- 

entary occupations had extra deaths per 1,()00 lhal were constant  at 42 
per 1,6~/0 for durations up to ten years and a higher rate of 52 per 1,(~R)for 

durations 11 15. This is contrarx to the dmvnward trend in extra deaths 
per 1,(~R) for those cases with strenuous occuI)ations, rangin~ from 50 per 

I,{~R/for duration 1 2 to 31 per 1,(RX) for durations 11 15. 
The presence ,,r al~scnce of congestive failure itl l i l l le of admission xxas 

indicated in 859 of tile 1,141 c'ascs studied (Table 3/. ()f these cases, 

those without congestive failure were about live times as numerous as 



T A B L E  2 

OCCUPATION 
EXPERIEN('E BY AGE A T . \ I  MISSION AND DURATION SINCE ADMISSION 

AGI 
~T 
M) 

MISSION 

LiFt: 
Y~:ARS 

ExPoS1 I) 

NI'MBER 
~IF I)E VlttS 

Actual Expected 

~,| ~IWI" k L- EXTRa 
|)1 ~ I'|ts[] 

IT~ PER 
RA'IIO ,][ 1,1100 

I ) L  R X -  

T I O N  

NtMlll} R 

[.IF}: I I}'r' I)EX'[It S 
YIiKRS 

Ie ........... - -7 - - - - -  

r 
),I(~R'TXL. ] EXFR.X 

ITY [I)IiATll S 

RAr lo  PER 
1 ,000  

I 
i 

Those  \k ho H a d  >t renuous  Occupa t ion**  (738 Cases) 

2(7) 39. 633 
40 4 q  2 243 
50 5 9  11830 
60 63. 1,255 

20 65 ~ 5,961 
I 

34 2.49 1,365~i 50 
I15 21 O3 ! 547 I 42 
1161 3816:~: 3(~),  4) 

6l ';:e! 10LI 4{, 
i 

368 l l l  76 i 329(i 43 

1 2 1.438 91 1(a.02 I 4 7 8 ' ~  50 
3 5 1,813 [ 112 u 28.51 [ 393 46 
6 I0. 2. 63 I 124 43.56 285, i 39 
11 15 . 647 ] 41 20.67 I 198 ] ,31 

I 

I , i. 71 3;7]  i77--37/; 43 
ir 

Those  ~,% ho I l a d  Seden ta ry  O c c u p a t i o n s *  ( 102 Cases) 

20-39. 375 17 1.42 
40 49. I 1,215 61 I 11 38 
50 5 9  939 55 J 20.38 
6~)-6.S. 781  ,. 74 ! _ 3 0 . 5  ~ _ _  

20 (3 3 ,310 207 63.76 

197' i  ] 42 1 2 . .  ' 789 ! 44 
1 '536 [ 41 II 3 5 . 11,(,09 59 I 

270 ] 37 6 - 1 0 . '  1,145 i 73 
242 ] 50 ] 11 15. ] 367 I 31 

;3-  1187 3,7G 3o71 

l ( )q3  J 4o3c; I 
1647i 3,~8: i 
24,61 ] 2{)7 ; 
11,75 264 , 

6 3  76 325 ( , i  
I 

42 
42 
42 
52 

43 

* See Appendix  for de f in i t i ons  of s t r enuous  and sedentar3  occupa t ions .  

T A B L E  3 

CONGESTIVE FAII,URE AT TIME O1" ADMISSION 
EXPER1E N (TE BY AGE AT :\DM I$SION AN D DUR ATION SIN (TE ADM ]SS ION 

AGE LIFE NU.MI~ER 
AT ] YFARS Of i)EATF{S 

AD- EXPOSFI) - -  - -  

I'4SION IA(tua] Expected 

~.[ORTA L 
iTY 

RATIo 

EXTR% i 

DEATtIS I 
PER 
,0 I 

iI 

I)tRA 
TIttN 

~L'MBER 
LIFE OF DEATtl S ~|r  PRT ~. L- 

Y~:.~Rs ]. _ _ _ _  try 

EXPO>I'D !Actual  E x p e c t e d  { R XTlO 

EXTRA 
DI.:ATIIS 

PER 
1 , 0 0 0  

H a v i n g  Conges t i ve  F a i l u r e  q 1 .; I Cases)  

20 39. 19 5 
40 49. 199 21 
50 59.1 32661 32 I 
60 65. 3 7 8 ]  42 [ 

20 68 - ' 2 7 1 ( ~ ;  

1 , 1 0 0 ' ( I  96 
7 26 441 76 

1 4 8 4  283 72 

23.98 417C; 82 

1 2 .  , 120 
3 5 . .  95 
6 1 0 .  57 
11 15 20 

I 1 5 .  

! 
I 

, 268 37 4 .80 
i 274 32 6 0 l  

277 24 8.25 
[ 103 i 7 4.92 

] 9 2 2  1 1()() I 23.98 

771r; 
832L 
291 
142 

4177f:; 82 

N o t  l I a v i n g  Conges t i ve  F a i l u r e  , '718 Cases  

20 39. 794 36 3 .24 1,111'-; 41 1 2 1,401 i ! 73 18.08 4(14'i; 39 
40 49. 2 243 [ 110 21.22 i 318 40 3 5 11836 92 28 2 { ) :325  i 35 
50-59.]  1,845 [ 103 I 39.45 i 261 [ 34 II 6 10. 2,137 130 43.83 2 9 7  40 
60-65.  1,180 94 46.23 . . . .  203 40 11 15 688 48 , 19.94 ; 2 4 1  __41 

i 3 ,  i 2() 6 5 6 , 0 6 2  .343  110-i4" 3 i l  ~I i 1577 6~()62 343 ] 110 14 i 311 ' ; ,  38 
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those with congestive failure. For  those cases that  had congest ive failure, 
74 per  cent  were at ages 50 and  over, and for those cases tha t  d id  not  have 

congest ive failure, 53 per cent  were at ages 50 and over. 
As of December  31, 1972, 71 per  cent of those cases with known  con- 

gestive failure were dead, as compared with 48 per cent of those wi thout  

known congestive failure. In  comparison with the overall mor ta l i t y  rat io 
of 327 per cent  for the total  experience (see Table  1), which includes 
cases not  included in Tab le  3, the ratio for those cases wi th  congestive 
failure was 90 percentage points  higher, while the ratio for those wi thout  
congest ive failure was 16 percentage  points  h:)wer. For those cases with 
congestive failure, the 82 extra dea ths  per IglOO were 39 higher  than  the 

43 extra  deaths per 1,000 for all dat'a comt)incd (see Table  1); for those 
without  congestive failure, the 38 extra deaths  per 1.(RR) wcrc 5 lower than  
the 43 extra deaths per 1,()0~1 for all da ta  combined. Excess m o r t a l i t \  was 

espcciall 5 high for case's with congestive failure al ~lgc>i ',tt admission 
dndcr  5() (all dtarations ~, ,mbinedl  and at , turat ions i 5 tall ages con>, 
t>irlcc! ~ 

T.\BI.E 4 

H Y P E R T E N S I O N  

E X P E R I E N C E  BV . \~ ,E  AT : \ I L M I S S I O N  A N D  ] ) U R A ' i I O N  >IN(i\= . \ i ) M 1 S S I < ) N  

i Ncl,,t I1E R 
A(;~: I I 

Li lqI; [ <)F DI:ATHS 
AT - ~ I 

MISSION ] Exl,<~sl.:r) 
Actua  Expccte(: 

EXTRA 
~.IClRTA L- DEATHS I 

1 , 0 0 0  

l ) t aA  
T I O N  

LiH:  o1I- I)l: k't'Hs 

i - - 7  EXe°SEE [ 
'Actual  i Expec t ed  

I 

EXTRA 
~]ORTAL- / DI:ATItS 

I'r'~ 1,000 t x r i ~  PER 

History '  of Hyper tens ion  (170 Cases) 

I I 
9 = , ( ~  - i 20-39 [ 79 7 0 28 .. . . , .)(, .  85 1 2 . 

40 49.1 432 I 31 4.01 773 i 02 3 5 
50 59. 403 36 8.30 434 I 69 6 1()17 
6O 65. 315 27 12.32_ 219 11 47 '~ 11 15 

20 651 1,279 101 2.-.1 9I -4~)~ c : l  (,i II 1-15 
. . . . .  i il 

331 29 4 75 611(~ 73 
384 32 6 48 494 66 
399 35 9.07 386 65 
115 5 4 61 108 I 3 

1,229 101 24.91 405~'~ 62 

No His to ry  of Hyper tens ion  (727 Case~) 

20-39. 765 36 3.04 1,1845// -13 1 2 . .  1,424 67 
40-49. I 2,296 I 106 21 33 497 37 3 - 3 . .  [ 1,877 ] 96 ] 
5(/-59. I 117661 95 I 37.7(t I 252 [ 32 II I1 15 .  6 6 0 | 5 1  60-65. 1,296 99 51.62 192 37 6-10.. i I 2,1621122~ / 

{ 

18.45 363c/~ 34 
29.22 329 I 36 
4336  269 I 35 
20.66 _247_. 46 

113.69 2965~ 36 
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Hypertension as a predisposing condition is evaluated in Table 4. In 
244 of the 1,141 cases studied there was no s ta tement  as to whether or not  
there was a previous history of hypertension.  Of the s ta ted  cases, which 
comprised about 79 per cent of the 1,141 total  cases, the number with no 
known history of hypertension was about  four times as great  as the num- 
ber with a known history. Of those with a history of hypertension, 59 
per cent were at  ages 50 and over, and of those without a history of hyper-  
tension, 52 per cent were at  ages 50 and over. 

Approximate ly  59 per cent of those with a history of hypertension at  
the t ime of admission had died by the end of the s tudv ' s  observation 
period, as compared with onh- 46 per cent of those having no such history. 
The overall mor ta l i ty  ratio for those with a history of hypertension (405 
per cent) was 78 percentage points  higher than the 327 per cent ratio for 
all da ta  co)nbined (see "Fable 1). For those with no history of hypertension, 
the overall  mortal i ty  ratio (296 per cent) was 31 percentage points lower 
than the al l -data-combined ratio. For those with a history of hyper-  
tension, the overall extra  deaths of 62 per 1,(~) were 19 higher than the 
43 extra deaths per 1,000 for all da t a  combined (see Table  1); for those 
with no history of hypertension,  the overall extra  deaths per 1,(XI0 of 36 
were 7 lower than the 43 extra deaths per 1,(RR) for all da ta  combined. 
The experience by durat ion since admission showed especially high mor- 
tal i ty  rat ios in the early durat ions for those with a history of hyper-  
tension. 

About  13 per cent of the 1,141 cases did not  have information under 
the angina pectoris category (Table 5). Of the s ta ted cases, roughly the 
same percentage had a history of angina pectoris as did not. For those 
with a history of angina pectoris, 57 per cent were at  ages 50 and over, 
and for those with no history of angina pectoris,  51 per cent were at ages 
50 and over. 

()f the veterans with a known history of angina pectoris, about  51 per 
cent had died by the end of the observation period, as compared with 
47 per cent among those with no known history. For  those two groups the 
mor ta l i ty  ratios were 339 and 308 per cent, respectively, a difference of 
onh- 31 percentage points. The extra  deaths per 1,000 were 45 and 38, 
respectively,  a difference of only 7 deaths  per 1,00tl. The differences were 
most pronounced for durat ions 1-2 and 11 15 and for ages 20-~39 and 
6(~65. 

Table  6 shows that  the overall mor ta l i ty  ratios for current  smokers, 
pas t  smokers,  and nonsmokers were 334, 274, and 245 per cent, respec- 
tively, and the corresponding extra deaths were 43, 35, and 36 per 1,000, 
respectively.  I t  is interest ing that  75 per cent of the 1,141 admissions 
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were cur ren t  smokers.  Past  smokers  and nonsmokers  \vere each about  

6 per  cent  of total  experience,  with no record of smoking  habi ts  avai lable  

for the remaining  13 per  cent. Admissions at ages 55 and over  consti- 

tu ted  36, 43, and 51 per  cent  of the cor responding  groups of current  

smokers,  pas t  smokers,  and nonsmokers ,  respect ively .  

The  cholesterol level at l ime of admission was repor ted  for only 50 per  

cent of the  1,141 cases tha t  entered the s tudy (Tab le  7). {)f the cases with 

e leva ted  blood cholesterol  level, a d i sp ropor t iona te ly  large ntmd)er oc- 

curred a t  ages 4{~49. Tab le  7 does not indica te  an \  clear relationshi t3 

be tween  blood cholesterol  level at the t ime of admiss ion and the chance 

of su rv iv ing  coronar \  a r te ry  disease. 

With  respect  to fami ly  history (,f vascular  disease,  cases where this 

informal i (m was not  statc(l  ()r was unknown c{)mprised 3 {) per cent  of 

the tota! CXl)Crit'nce. "l'h~- rei71ainine 6l  ],rr" con1 ,:,I lhu ,msr> . r e  sbo~n  in 

Table  8. :k), ,ut  fOl.lr-fift}l.i <}f l i l t  CX[)cI71eUiCC ',%d~> ],)F t]l,)>{" ~\ [l]l it [fisl,:)r., 

of iess thall  iB.>in the  immed ia t e  i:atMiv ~,,it[~ vasc t i ia r  disease and abou( 

>n,: l~f'ct~ ;>f :1~,.' ~:xl}{:ric:~,~,,: was f..,r ~}:,:v.,~' '.'.ii!" :: !'{~7~r" "f ! ....... :-~>',rc i ! '  

tee  ilnmedi~,.tc i:ami]x \x [11~ \'asc~Al~tr (Iiseits{'. 

TABLE 5 

A N G I N A  PECTORIS 

E X P E R I E N C E  BY A G E  AT AI)MISSION AND I-}URATI{}N SINCE ADMISSION 

AC;L 
A T 
AI) 

MIgSION 

NUMBER 
EIFE I , ,F  DEATHS 

EXPOSED 

! Actual Expected 

3,IORT~L 
iT\" 

R XTT,! 

] , I 
I NI'MBER i 

EXTR x I , 
I s ] ) l rx  [ Lit}: ' or  l)l:~'r~]P~ ] M,m'rxi.- 

Exl,(,s F:D R~TIO 

Exl"r 
DEATHS 

PER 
1,000 

t t is tory o'[ Angina Pectoris L489 ( set} 

2(1 3!). 416 25 159 1,572c; 56 
40 49. I 1,334 71 1293 349 44 
50 59 1,312 77 27,58 279 38 
60 65. 803 70 31 26 243 556. 

20 (65-[3'['865 -27) T373}7 339~i ' • 45 

i I 
I 2 949 6 {) 12.91 534"i 59 
3 5. [ 1,179 09 19 03 363 42 
6 10 . 1,353 79 29 40 2(}9 37 
11 15. 384 .t2 12 112 26(6 52 

1 15 i 3,8(}5 24{) ] 73,36 339[~ 45 
I 

No I l l , to ry  of Angina Pcctoris ,503 Case~ 

2o 39. 508 21 
40 49.1 1,(682 ] 80 [ 
50 59 1,197 I 72 [ 
(~) (655 8s6 6s 

2o . . . . . . .  

1 95 1 
155 47  I 
~ 81 

i7 i , 7  

077"~ 18 ! 
t ,ts I I 

2 >  ,v} Ii 
19)  36 L 

I ~ . .  989 46 12.67 363r~ 34 
3 5 1,292 73 19.68 371' 41 
6 1(} . i 1,470 89 29.(64 300 40 
11 15. i 4o2 3o 15.2o I 197 30 I 

1 15 [ 4  243 218 77 .19  i 3 (8c , I  38 
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l:'or those cases tha t  reported having  two or more members  in the family 
with a his tory of vascular  disease, the overall mor ta l i ty  ratio was 377 

per cent, which is 50 perccntaRe points  higher t han  the overall mor ta l i ty  
ratio of 327 per cent  for all da ta  combined (set Table  1). For those cases 
that reported having  less than  two in the family with a history of vascular  
disease, the overall mortalit~ ratio of 300 per cent was 18 percentage 
points  lower t han  the overall rat io for all da ta  combined.  In each of the 
groups, 50 per cent of the en t r an t s  were dead as of I )ccember  31, 1972. 

Fo r ty -n ine  per cent of the 1,141 eases s tudied could nol con t r ibu te  
any  da ta  to Tab le  () because height or \xt:ight, or both,  were not  state(t. 

TABI,E 6 

S M O K I N G  H A B I T S  

}~]XPERIEN( 'F ,  BY A G E  A T  . \ D M I S S I O N  A N I )  D U R A T I O N  S I N C E  A D M I S S I O N  

AGE LIFE 
&T Ylq &R>, 

M 1 "S~Si O N ] EXPC)'4I~:D 

NUMI~ttR 
oF I)l: %lfIlS 

Actua l  E x p e c t e d  
R v r l o  

DURA 
TION 

~UXH~ER 
LIFL ttF DEATHS ~I OR T.I. L 

YI': ~, R S ' - - - -  ITY 
EXP,)Sl I) i l R . . . . .  

i - \c tual]  E x p e c t e d  / 

EXTRA 
DEATHS 

PER 
1/90O 

Cur ren t  S m o k e r s  (857 Cases)  

2039. 816 40 3.17 1,262':; 44~ I 45 1-2 i 1,672 
4049.  I 2,732 ] 142 t 2546 558' [ ,35 . i2,122 
5059. I 1,957 ] 129 421(i) 306 - -  6 1 0 .  ]2,417 
6065. 1147(7) 120 58.16 _ 2 0 6 . _  1342 1115 .]: 764 

20 65 61975 431  128789 334((~ 1 !5. 6,975 

101 21.73 
130 32.86 

50.27 
14951 ..... 24.0_3 

1431 128.8o 
I 

465',i 47 
396 I 46 
2 9 6 1 4 1  
2,2 /_/2_ 
33451: 43 

P a s t  S m o k e r s  ;84 Cases)  

20-39. 40 3 0.17 1,765~3~ 71 1 2 . . . .  164 8 2.33 34,V'{ 35 
40-49. I 264 I 9 I 2 .701  333 I 24 I] 3 5 .  220t  5 I 3,S-~t I3~ I S 
50.59 I 259 I 12 ] 5.70 i 211 ] 24 II 6 - 1 0 . .  249 19 5 04 337 I 54 
60-65. 146 15 5.67 265 64 11 15. 76 I 7 2.44 287 60 

2065 709 39 i 4 . 2 4  ~-~4'-7[ 35 1 1.~.. 7O9 39--[4727-2~ 3 5 -  

N o n s m o k e r s  (59 Cases)  

20-39. 22 1 0.07 1 429c~ 42 1 2 
40-49.1 96 I 7 [ 0.78 / ~897' [ 65 ]t 3 5  
50-59. 197 ] 8 ]  415  ] 193 20 610.  
(~-65 189 15 7.67 196 39 1115 

20-,,5- 5o4 -;7--Le ; £ - 5 4 ; ~ - 3 6  1-15 

116 7 1.99 3525; 43 
147 I 9 2.98 I 302 41 
177 ] 11 4.91 224 34 

~ 64 4 2.79 143 19 

5(,4 31 -i~ 67 ~45~-32- 
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B L O O D  C H O L E S T E R O L  L E V E L  

E X P E R I E N C E  BY A G E  AT A D M I S S I O N  A N D  D U R A T I O N  SINCE A D M I S S I O N  

AGE LIFE NUMBER 
AT YEARS OF DE~T~S 

AD- ]EXPOSED -- - -  
MISSION IActual Expected 

E X T R A  

~'~O:TTy'L" DEA'17BS 

RATIO 
DUI~A- 
TION 

NUMBER 

Y :2, OF__/EAT/____2 
Exeos~:n I Actual Expected 

~{oRTAL = 
IT¥ 

RATIO 

E X T R A  

DEATItS 
P E R  

1 , 0 { } 0  

Those with Elevated Blood Cholesterol Level (109 Cases) 

I 
20-39. 208 10 0 .80 1,2505} .-t.4 ! 1 - 2  . . . .  
4 0 - 4 9  519 19 5.06 375 I 27 :] 3 S 
5 0 - 5 9  230 1l 5.06 217 I 26 i[ 6 10. 
6{I-63] 66 2 2.74 I 73 ] - 1 1  : 11 15 

. . . .  j 

20 651 1 023 ] 42 13 66 ! 3{)7! I 28 ' 1 15 
I I ! I I 

216 1~ 
307 
3711 22 
1 3 0  6 

1,023 I 42 

1 . 8 1  
3.25 
5.70 
2.90 

1 3  66 

1661~ 6 
338 25 
386 44 
207 ! 24 

3{17~ ; 28 

Tlmse with Normat  Blood Cholester,,l Let t'] , ; ;2 ( ' :N> 

.... , T . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  ? -  ; . . . . . .  ................. 7 - -  

20 39.[ 4,35 i 22 i 1 08 1,311}",T 47 I 2 ! 885 ! 5{} 11 2{} 443{ii 44 
, , , }  =~  11 I/ .t = t ~ ) }  : , -  1 -  1 "  3 ~ 1  i 1 40 -I9 I 1.1{)0 I 71 , .  71 v,., . . . . . . . . . . . .  • . . . . . . . . . .  , , ,  

q<) }I 08 2¢ 9l 284 39 li (> 1{) i 1,3{15 73 27  19: 26;8 i 35 
• " ' " -  ' : ~ 3 9 o ,  27 12 04 [  22-1 [ 38 ¢)I) 65 : , ;3  I 56 I 29 69 189 I 35 11 15 i 

i , . . . .  

2 0 0 5  3 , 7 0 9 !  2 1 7  6 7 9 9  iil9 ] 4i) 1 15 ! 3 , 7 0 9  ] 217 t>7 99 [ 31{>';i 40 
I 

i i i 

T A B L E  8 

FAMILY HISTORY OF VASCULAR DISEASE 
EXPERIENCE BY AGE AT ADMISSION AND DURATION S1NCE ADMISSION 

AGE NUMBER 
LIllE OF l)Eh fllS A, [ 

AI}: YEARS , 

. S c .-i ExP')slLD [Actual 
~I~ I >x Expected 

' EXTR* 
3,IoRT ~ L ] Dt:A'rHSq 

ITY 1,000 RATIO PER " 

Dt:RA 
TION 

NI'StBER EXTRa 
LIPJ ] o r  DE~XHS {MoRTAI 

] DE XTHS 

Expose l, 1" ~ - -  " Rwrl¢) : PER 

i Actual 1 ,  Expected l; 'l ({o 

History of Vascular Disease: 2 or More in Fami ly  /152 Casesl 

20 .-39 [ 124 5 0 .40 
40-49 I 442 I 261 3 -991  
50 59.] 434 I 30 I 9.3(} I 

! ! 3  .... ,6_ 

21/-65 1,173 77 20 4 3  

; II I 297 20 3 6 4  I 549 r 1,250c; 37 1 2 55 
652 50 3 5 i 358 26 5.33 488 58 
31!) 47 6 1 0 .  i -R)9 24 8.18 293 1 39 
241 54 11 1 5  ~ 109[  7 I 3 28 213 34 

3771; 48 1 15. 1 7 1 7 3  77 2 0 . 4 3  - - -  48 

History ot Vascular Disease: Less lhan 2 in Fami ly  1549 Cases) 

i 
20-39 485 26 1.91 1,361{;i 50 ] 1 2 .. 
4(14{). 1 , 7 2 2 1 8 2  16.13 S(18 I 38 3 5 
SO 59 I 1,342 I 77 2 9  14 264 [ 36 1[ (>10 

20 -65 - -4TD;8 - -2 i6  8 9 4 4  3(19I/1 40 I 1 1 5  
I II 

1 074 55 14.61 376c~ 38 
1 1 3 9 6  8,~ 22.28 373' 43 

1,594 I(~) 3 4 2 4  292 41 
544 38 ] 18.31 ] 208 36 

 iii,)s ; , i44  ; i ; ; i J  - 

1311 



"FABLE 9 

BUILD 
EXPERIENCE BY AGE AT AI)MISSION AND DURATION SINCE ADMISSION 

AGE 
A T 

AB-  

MIS~qlON 

NUMRER 
LIFE [ OF DEATtlS 

YEARS - -  - -  
EXPOSED 

Actua Expected 

EXTRA 

RAT., ,% 
DURA- 
'I'ION 

~','UMI~ER 
IAFZ [ , , r  Dr:aTHS 

YEARS / _ _ _ _  
EXPOSED 

Actua Expected 

MORTAL- 
ITY 

RATIO 

EXTRA 
DE ~TI1S 

PER 
1 , 0 0 0  

Markedly Overweight  (17 Cases) 

20-39 . . . . . . . .  0.46 4355{ 164 1 2. 40-49.[ 56 I 2 . . . . . .  28"'  3 5 . .  
50-59.1 34 I 3 0.58 I 517 71 6 10. 
00-65. 25 I 5 0.90 556 , l -15 

20 65 . . . .  i i~( 10 i ; . ~ 4  - 5 1 5 c ~  7 t ~  115  

31 3 0.46 652c:; 82 
37 I 4 I 0.55 I 727 I 93 
40 2 0.69 2~) 33 

7 1 [  0.24 417 109 

115! 1 0  1.94 5155~ 70 

Moderately  Overweight  (23 Cases) 

20-39. 36 1 ,11.18 5565~ 23 1 2 45 3 0.52 577~:;~ 55 
4O49. I 104 I 4 O.92 I 435 1 30 II 3 5 . . . .  58 2 0.7,) I 286 } 22 
50-59.[ 29 I 2 0.64 ] 313 I 47 I[ 6 1 0 .  ~ 4 1.03 f 388 ] 43 

30 - - 1 9 ;  L O 38 ....... 2 6 3  6'0"65.__ 24 _ _ Z .  (L89 ,_ 2 3 7  _88 11-13 

20 65 193 10 2.63 3805;~ 38 1-'15. 10 2.63 380q; 38 

Slightly Overweight  ¢88 Cases) 

20-39. 114 
40-49. I 332 
50-59. I 214 
6O-65. 124 

20 65 784 

(I.36 
1 3.27 
11 4.35 
11 4.87 

39 12.85 

1 2  
428 3 - 5 . .  
253 31 I 6 10.. 
226 49 I 11 15. 

3 0 4 ~ i - - ~ - -  1 15. 

174 4 
243 11 
275 19 
92 5 

784 39 

] .os 195G 11 
.40 324 [ 31 

5.02 378 51 
2.38 210 28 

12.85 304q7~ 33 

Not ()verweight (458 Cases) 

20-39. 325 26 1.26 
40-49. I 1,423 I 63[  12.94 
50-59. 1,158 I 69 I 24.82 
60-65, 819 62 32.3  

20- 65 31725 3 2 0 -  71136 

2,06.V:~ 76 I 1 2 .. 898 51 
487  I 3.5 /I 3 1,141 t 67 

1,292 I 79 278 38 6 10. ... 394 23 
192 36 11 15. 

..... 30~c~ 4 0  1-1,5., 3,725 22,) 

12.02 424~ 43 
18.22 368 I 43 
27.93 283 4o 
13.19 174 25 

71.36 3 0 8 ~  - ,  4'1 

131 
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Of the remaining 51 per cent, about one-fifth were classified as overweight 
(slightly, naoderateh, or markedly--see item 7 of the Appendix). 

The overall mortality ratios in "Fable 9 vary directly with the degree 
of overweight, being highest for the markedh overweight group and 
lowest for the slightl 3 overweight group. (It should be noted that the 
mortality ratios for each of the three overweight groups are based on 
relatively small amounts of data.) The overall mortality ratio for the 
slightly overweight group was actualh lower than the corresponding mor- 
tality ratio for the not-overweight group. The same relationships generally 
held true for the corresponding extra deaths per 1,000. 

The spread in the overall mortality ratio for the three overweight 
groups was rather high (211 percentage points). The moderateh over 
weight and markedly overweight groups each showed an overall mortalit\ 
ratio wall in excess of the overall ratio f<,r all dat',t combined (327 per 
(ent). Mortality ratios dccrca>u,t with ztdv:tncin~2:~t~t2 at admission for tt> 
slightL 3 overweight and the >>t.overweight ~rotq>. t-~r the n,::~t over 
weight -~I, tb,." m,,rt a irx r~lti( <h.cr~,a~<+(t with increasine duration sin(c 
admission: there: was no delinite t)attern by duration for any ot the three 
overweight groups. ()nix the markedt\ overweight group showed a high 
number of extra deaths per 1,t~} (70) compared with the 43 extra deaths 
per 1,1X)O for all data combined. Fifty-nine per cent of the entrants in the 
markedly overweight group were dead at the end of the study, compared 
with less than 50 per cent in each of the other three groups. 

The alcohol habits at time of admission were stated in 973 (85 per cent) 
of the 1,141 cases studied. ()f lhese ¢)73 cases (Table 10), moderate and 
light drinkers comprised about 57 per cent, nondrinkers 26 per cent, and 
heavv drinkers 17 per cent. 

Mortality ratios for all ages and durations combined varied directlx 
with the degree of drinking, being highest for the heavv drinkers (394 
per cent) and lowest for the nondrinkers (302 per cent), a difference of 
92 percentage points. The extra death rate was also highest for the heavv 
drinkers (52 per 1,fX~)). In each of the three categories, the mortality 
ratios decreased with advancing age at admission and generall 3 tended to 
decrease with increasing duration since admission. 

SUMMARY 

Table 11 summarizes the results of this stndv, l)espite the fact that 
all patients who died during the original hospital stay were omitted from 
the study, tile presence of coronary artery disease was found to be associ- 
ated with a high degree of extra m()rtalitv (,527 per cent of the expected 
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number  of deaths,  or 43 extra deaths per 1,(X)0, with expected deaths  
based on the 19559 61 United Slates  Life "FMgle for lhe white male 
population ). 

The mor ta l i ty  ratios were found to decrease with increasing age at  
admission. ()f the other variables studied, all excepl occupation and blood 
cholesterol level appear  lo have an effect on the prognosis for veterans 
with coronary ar tery disease who were discharged from the hospital 
following first admission. The relative imt)ortance of the variables is sug- 

TABLE 10 

AI.COHOL tIABITS 
EXPERIENCE BY AGE AT .\DMiSSION AND DURATION SINCE .\I)MIS>ION 

A(;E 
A[' 
Au 

MiSSD}N 

NUMHI R ,L& 2 
EKP~ISED [Actual Expected 

EXTRA L I F t  ~F I)I:X IHS Moa ' r  ~ L- la's' Dt  A Htsi] DtR~ ] YI:XRS N t'Mn}:R 

R ~TI~J PER i THiN EXP~iSI:D i ~ - -  

1,00 } ! iAc~ua I Exl!ccte  d 

I 

~[liRTAL 
ITY 

RATIO 

EXTRA 
DEATHS 

PER 
1 , 0 0 0  

l t e a v y  D r i n k e r s  (169 Cases)  

20 39  140 7 
40 49.] 471 I 24 
50-59.1 423 [ .35 

24 60 65. 

20 65 1,28., 90 

0.40 1,750 ¢ ; 47 
4.61 5 2 l  41 
8 43 / 414 ] 63 
9 40 255 58 

22.86 394;/  52 

1 2 329 20 4 38 457q'~ 47 
3 - 5 . , ,  405 36 6.41 562 ] 73 
6 10,. 426 26 8.62 302 ] 41 
11 15. 125 8 3.45 232 I 36 

1 15 1,285 90 22.86 394[~; 52 

Moderate and Light Drinkers (556 Cases) 

2039 .  516 24 2.06 1,165~;- 43 1 2 [ 1,086 64 
40 49 [ 1,718 I 93 I 1574  ] 591 I 45 /I 3 5 1,383] 82 
50 59 [ 11395 [ 72 [ 30.64 ] 235 [ 30 [[ 6-10. , 1,623 ~ 05 
~) 65, 1,011 88 40.45 218 47 11 15 F 348! 36 

I . . . . . .  ! r 

20 65 4,640 ~ 7 7  8 8 ~ -  3 1 2 ~ -  41 1 15.. 4 ,0401277  

14.58 
21.77 I 
34.O9 
18.45 . . . .  

88.89 

439C; 46 
377' 44 
279 38 
195 32 

312C; 41 

Nondrinkers  (248 Cases) 

20 39. 176 11 
40 49.1 782 I 36 
50 .'9.1 503 [ 37 
~-65.  6oo 45 

20 65 2,061 129 

1,504';~ 59 i 0 69 I 2 . 485 
7.49 481 I 36 [ 3 5 633 

10.88 340 ] 52 6 10 718 
23.69 190 36 ] 11 15 225 

42.75 1 i 2,o,,l 

24 6.96 
33 1 t.  10 
54 17.04 
18 7.65 

129  i 42.75 
I 

34551 
2 9 7 [  
317 
235 

302~~ 

35 
35 
51 
46 

42 
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ges t ed  b y  t he i r  v a r i a t i o n  in each  case f r o m  the  327 pe r  cen t  overa l l  a v e r a g e  

m o r t a l i t y  r a t i o  a n d  f r o m  t h e  43 overa l l  e x t r a  d e a t h s  pe r  1,00t). 

I n  brief ,  t he  d a t a  i nd i ca t e  t h a t  the  p r e s e n c e  of c o r o n a r y  a r t e r y  d i sease  

is a s soc i a t ed  w i t h  a s ign i f i can t  degree  of e x t r a  m o r t a l i t y .  T h e  a m o u n t  of 

t h a t  e x t r a  m o r t a l i t y  a p p e a r s  to inc rease  in the  p r e s e n c e  of o t h e r  f a c t o r s  

s u c h  as o v e r w e i g h t ,  c o n g e s t i v e  fa i lure ,  h i s t o r y  of h y p e r t e n s i o n ,  h i s t o r y  of 

TABLE 11 

S U M M A R Y  

\i1 ' i l i a  ?l}mrlirR' tv~,raffq') 

Age at admissi,m 
20 10 
40-49 
50.-59 
60-65 

Occupauon: 
Strenuous 
Sedentary 

Congestive'failure: 
Yes . . . . . . . . . . . . .  
N o  . . . . . . . . . . .  

Hypertension: 
Yes . . . . . . . . . . . . . . . . . . .  
N O  . . . . . . . . . . . . . . . .  

Angina pectori~: 
Yes . . . . . . . . . . . . . .  
No . . . . . . . . . . . . . . . .  

Smoking: 
Current . . . . . . . . . .  
Past . . . . . . . . . . . . .  
Never . . . . . . . . . . . . . .  

Elevated cholesterol: 
Yes . . . . . . . . . . . . .  
N O  . . . . . . . . . . . .  

l"amily history: 
2 or more . . . . . . . . . .  
Less than 2 . . . . . . . . . .  

Overweight : 
Marked . . . . . . . . .  
Moderate . . . . . . . . . . . .  
Slight . . . . . . . . . . . . . . . . .  
Not . . . . . . . . . . . . . . . . . . .  

Alcohol: 
Heavy drinkers . . . . . . . .  
Moderate and light drinkers, 
Nondrinkers . . . . . . . . . . . .  

I 

I}ev ia t ion  Dcx i a t ion  
P e r c e n t a g e  N u m b e r  M c~rlal iw of E x l r a  of E x t r a  
l l i s t r i b u t i o n  of Actua2 " M o r / a l i t x  i D e a t h s  l ) e a th~  

of R a t i o  " 
l}e~th-  i R a t o  from ] i:,er 1 ,000 from 

[ Ax cr~ bee I kx erae, c 

100 ~}': i .~, ~ ~,.!7':, : 4,; 

0 S ~ , 51 ; 
35.S 17¢, 
3O 7 171 
23.7 177 

64 7 368 
3 5  2 207 

12.4 100 
62.9 343 

14.9 101 
63.7 336 

42.9 249 
44,1 238 

75. l 431 
7,4 39 
5.2 31 

9 6 42 
39.6 217 

13.3 77 
48.1 276 

1 5 1 0  

2.0 10 
7.7 39 

4O, 1 220 

14.8 9 ( }  

48.7 277 
21.7 129 

I 2 8 5 ' ,  ' 
542 
288 
221 

329 
325 

i 

O5S 17 
215 42 

- -  3 ! }  4{} 
- -  106 48 

2 43 
- -  2 43 

417 90 82 
311 -- 16 38 

405 78 62 
296 -- 31 36 

339 12 45 
308 -- 19 38 

334 7 43 
274 - 53 3s 
245 - 82 36 

3O7 -- 2O 28 
319 -- 8 40 

377 5{} 48 
309 -- 18 40 

515 188 7O 
380 53 38 
3{)4 23 33 
308 19 40 

394 67 52 
312 15 41 
3O2 25 42 

-, 3 

39 
- 5 

19 
- 7 

2 

0 
- 8 

- -  7 

--15 
- - 3  

5 

- -  3 

27 
- 5 

- 1 0  

- 3 

9 
- -  2 

- -  1 
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angina pectoris, and family history of vascular disease. Smoking and 
drinking also appear to be associated with extra mortality. On the other 
hand, the blood cholesterol level and occupation data did not yield any 

substantial mortali ty differences. 
The reader of this report should be aware of some of the limitations of 

this mortality stuclv among \ 'A patients with coronary artery disease: 

1. The VA hospital patients studied probably constituted a special class of 
patients. Therefore, generalizations to the general or insurable population may 
have limited applicability. 

2. Elements of bias may have been introduced at various stages of the study 
as a result of a number of factors, such as the skill and concern of those who 
filled out the original medical histories, the accuracy of the patients' replies to 
the initial questions (especially those concerning smoking and drinking habits 
and family history), omissions in the records, how t]ne original 2,906 cases were 
reduced to 1,141, and the considerable degree of judgment that had to be 
exercised in classifying the 1,141 cases into the various categories studied. Also, 
it should he remembered that those who died during the original hospitalization 
for coronary artery disease were excluded from the study. 

3. No information was available as to (a) the type of coronary artery disease 
(myocardial infarction, angina pectoris, other) exhibited bv the individual 
patient, (b) the degree of severity of the initial coronary artery disease, (c) the 
type o[ treatment given, or (d) the patient's condition at time of discharge from 
ttle hospital. 

4. It  is possible that some of those who were actually dead as of December 
31, 1972, may not have been reported "dead" to the Veterans Administration 
at the time its files were examined. If that is the case, the number of actual 
deaths, the mortality ratios and the extra deaths per 1,000 shown in some or 
all of the tables of this report are somewhat understated. 

5. Information regarding the cause of death and the final cardiovascular 
status of those who died and of the survivors was not obtained, mainly because 
of time and cost considerations. 

Therefore, this report, which summarizes the findings of the mortali ty 
study among VA patients with coronary artery disease, should be re- 
garded chiefly as a presentation of mortali ty results. 

The Liaison ( 'ommittee wishes to thank the Veterans Administrat ion 
for its cooperation in this study, especially Dr. Lvndon E. Lee, Jr., Mr. 
Louis Mesard, and Mr. Daniel I. Rosen. 



136 COMMITTEE ON M O R T A L I T Y - - O R D I N A R Y  

A P P E N D I X  

The classification of the 1,141 cases into various categories for purposes of 
this invest igat ion was done as follows: 

1. Age at admission1..-The age at admisssion is the individual recorded 
calendar age in the year of admission. Each case was placed in its appropr ia te  
age-at-admission group. 

2. Occupalion.---'l'he codes for occupation for each individual case were based 
on the 1972 Occupat ion and Hazardous Sports Codes (TSA, 1971 Reports, p. 81). 
Init ial  d is t r ibut ions  of the data  were prepared for tile following classes: pro- 
fessional and  technical (codes 0004)90); managers,  adminis t ra tors ,  owners, 
assistant  managers,  depar tment  heads~ -except farm (codes 100-180); sales and 
clerical workers (codes 200-280); craftsmen, foremen and apprent ices  (codes 
300 390, 11)0 480); operatives- manufac tur ing  (code> 500-590!; operatives- 
a ther  than manufac tur ing  and farms (codes 61)0 ngt)/; laborers and helpers 
other than farm> (tiMes 7~}~.) 780): scrvicc w o r k ~ ,  ¢codes St)0 8901; miscel 
i~tiit},,tlS {eodl!5 ()IH} .D,)0 I ' lil:(:atlst! of ll:v liallitc~] nu~ ~l>er (d: ca>el in many oI th(  
,~ccupationa[ cia~cs,  il was ,lecided n) LiSt! ~lll[}" TIV,} } ) road  (xcupaticmal classe~. 
,~;~ pl,~}?., *}><," ,, tl,,:~e, ~,cc~!p:t~ ibm< x, e:r~' gc11<'rf~[[?, s{ r{'~l~,l(,t!E {c,,(b*f ttt{L 090,270 
28(I, 30tl .371L 4(1(~ :[8(), 5t111 590, ,')(lll-t~80, 71)0 7Nil, £110 89tl, U00 910, 9303 and 
[h,~se whose ,)CCUlmtion> were generally sedentary call other codes). 

3. ('o,Lk~c.,livc /iliZurc ~1t lime ~ admixsio*h hyp,'rtc*esio~, ,emt ,l~¢imz pcctoris. ~ 
lV.ach clinical record was classified a> a "yes ,"  "no ,"  or "no response" for each 
ot the following categorie>: congestive failure, hi>tory of hypertension,  and 
history of angina  pectoris. 

4. Smoki~tg habits.- The pat ient  was classified a> a current  smoker (if he 
smoked at the  t ime of admission), a past  smoker (if he smoked previously but  
discontinued) or a nonsmoker  (if he never smoked). While uni ts  per day (i.e., 
number  of cigarettes,  cigars, or pipes smoked in a day) were usually s ta ted for 
current and past smokers, it was decided not to tabulate  those figures. 

5. Blood cholcsh'rol i~:'c/.- ( ; iven the pa t ien t ' s  age at  admission and hi> 
recorded blo()d chole>tcn)I level, he x~a> ela>bJficd a> having elevated Mood 
cholesterol if his cholesterol level was grealer than or equal to lhe amount  shown 
in the following table: 

Blood Cholesterol 
Age at Level 

A,Imis~ion :m,~ / 100 mlJ 

211 4!t . . . . . . . . . . . . . . . . . . . . .  ~(ll and over 
41 50 . . . . . . . . . . . . . . . . . . . .  a;21 and over 
51-¢~0 . . . . . . . . . . . . . . . . . . . .  341 and over 
61-65 . . . . . . . . . . . .  361 and over 

Otherwise tile pa t ien t  was classified as having normal t)lood cholesterol. The 
figures in tile preceding table were based on the rat ings given by a large life 
insurance company for hypercholestero]enlia. 
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~. l"amilv history of vascular disease. Three spaces were provided in tile 
palienl '> record, one each for the pa t ien t ' s  father,  mother,  and siblings. A code 
of either 1,0, or 2, depending on whether the answer ~as  "yes,"  "no ,"  or "not  
s tated,"  was assigned. From these, a three-digit code was developed, represent- 
ing the father, mother,  and siblings, respectively, and lhe following categories 
were formed accordingly: two or more in family with history (codes 011, 101, 
11(1, 111, 112, 121, 2 t l )  and lesb than tw~ in family with history (codes 000, 
001,002, 1)1(), I)20, 1(1t), 200). All other cases were counted as not-stated caseb. 

7. Build. Whether  a pa t ient  was ovcrueight  (and to what degree) was 
determined by comparing the recorded weight with a table of average weights 
based on given height (ira inches) and age. The Tabh! of Average Weights  of 
.Men (in pound>) from tire Build ,t~ld Blood Pressure 3ludy, 1959 was used for 
this purpose. Thus  a pat ient  was not ~\crweight ,  slightly overweight, mod- 
erately ~verwcight, cJr markedly overweight if his recorded weight exceeded his 
average weight by 11 per cent or less, 12 2.4 per cent, 25 34 per cent, or 35 per 
cent and ~)ver, respectively. Cases which did m~t have a recorded weight and 'or 
height were classified as "not  s ta ted."  

8. Alcohol habits. The pat ient  stated whether  he was a heavv drinker, a 
light or moderate drinker, or a nondrinker  at t ime of admission, and he was 
coded accordingly. 




