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An association between lower socioeconomic status and poorer outcomes of acute 

myocardial infarction (AMI) has been consistently observed for years. The main 

objective of this study was to examine the relationship between socioeconomic status, 

clinical covariates, treatments. and outcomes of acute myocardial infarction. 

Research Questions: 

1. Does socioeconornic status (SES) have an impact on outcornes of AMI? 

2. What might be the clinical reasons for socioeconomic differences in mortality? 

3. After taking comorbidities and treatrnent differences into account, does socioeconomic 

status influence survival after acute myocardial infarction? 

Methods: To address the smdy questions, a Manitoba Centre for Health Policy and 

Evaluation AMI data set, containing both administrative and clinical data, was used. 

Information on index hospitalization was obtained from Manitoba Health hospital 

separation abstracts, which contained the ICD-9-CM code -'410" (AMI) in any of the 16 

diagnostic fields. Overall. 2,223 Manitoba residents aged 45 to 99, who were discharged 

from hospital between October 1, 199 1 and September 30, 1992, were identified. Clinical 

information was taken from a detailed chan review of al1 hospital discharges identified 

by the above criterion. A final cohort of 1.059 residents of W i ~ i p e g  was selected. 

Incorne quintile rankings were based upon the 199 1 census of the Manitoba population. 

Logistic regression analysis was used to assess whether and how patients' various 

demographic, clinical and socioeconomic characteristics were associated with the 

outcome variables such as mortality or treatment. The odds ratios and 95% confidence 
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intervals for each model variable. as well as areas under the ROC curves arnong the 

various data sets and models were assessed. 

Results: Patients from the lowest income quintile tended to be unrnarried, older, and 

female. Addition of socioeconomic status to the logistic regression models revealed that 

even after controlling for numerous demographic and clinical risk factors, income level 

was stilI a significant predictor of mortality after AMI. Patients who belonged to the 

highest income group (Q5) had a better short-term and long-term survival f i e r  AMI. 

The overall model performance was very good with the ROC area statistics for 30-day, 1- 

year, and 5-year mortaiity. being 0.83, 0.84, and 0.86 respectiveiy. Similarly. after 

controlling for the demographic characteristics and medical therapies received in the 

hospital, socioeconornic status stiII played an important role in the outcome of AMI. 

Socioeconomic status appears to affect utilization of beta-blockers, heparin and 

thrombolytic therapy. 

Conclrrsion: Even after controlling for the most significant comorbidities. clinical 

presentation, and treatrnent covariates, SES contribution to rnortality was still significant. 

In particular, patients who belonged to the highest incorne quintile (Q5) had a much 

improved chance to survive an episode of AMI than their lower income counterparts. 
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1.1 Acute Myocardial Infarctions (AMI) 

Morbidity 

Begiming in the rniddle of the twentieth century, many countries of the 

developed world were suffering fiom the "epidemic" of cardio-vascular diseases. This 

disease imposes a significant burden on individuals, on the society, and on the health 

system. Substantial evidence suggests that, despite the large resources invested in 

treatment and prevention. the burden of heart diseases on health care is rising (Naylor, 

1999 speech). Although undeniable progress is made in the treatrnent of acute myocardial 

infarction, this condition rernains one of the leading causes of hospitalizations and deaths 

in Canada. Acute rnyocardial infarction becomes an important hiealth problem even in 

middle aged people. AMI not only affects the elderly but is also t h e  third leading cause of 

premature death under age 75. 

The data from the 1999 Statistical Report on the Health O-f Canadians illustrates 

the dimensions of the problem. Annuallyi almost 45 thousand m e n  and 28.5 thousand 

women are hospitalized with acute myocardial infarctions in Canada. The disease is 

somewhat more prevalent arnong Maritime Provinces and lower im Prairie Provinces and 

British Columbia. Manitoba enj o ys the second lowest average rate o f  AMI (Figure 1.1 ). 

Figure 1.1 SYear Average Morbidity Rates (per 100,000) of AMI (1989-93) 
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Mortalitv 

Acute myocardial infarctions account yearly for 10.4% of al1 deaths (1 1.4% 

among men and 9.4% among wornen) in Canada. AMI death rates var). between the 

provinces. The Atlantic Provinces had higher mortality rates than the Western provinces, 

while in both Temtories the rates were much below Canadian average due to a 

significantly younger population (Figure 1 -2 and Table 1.1). 

Figure 1.2 Age-Sex Adjusted Rates of Death from AMI, Canada 1996 

Table 1.1 Percent and Rates of Deaths due to AMI 

Province Al1 deaths AMI Rates* per 100,000 population 

Canada 212,855 10.4% 80.0 

Quebec 52,336 1 1.8% 90.0 

Manitoba 9.497 1 1-0% 90.0 

Newfoundland 3,928 1 1 .O% 105.0 

Saskatchewan 8,765 10.6% 80.0 

PEI 1,268 1 0.4% 100.0 

Ontario 79,099 10.1% 70.0 

British Columbia 27,539 10.0% 70 .O 

New Brunswick 5,896 10.0% 92.0 

Nova Scotia 7,75 1 9.3% 93 .O 

Alberta 16,39 1 8.6% 60.0 

* Rates = Age-Sex Adjusted Mortality Rates 
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Econornic Burden of A MI 

High incidence and rnortaiity determine the overail significant economic impact 

of acute myocardial bfiarctions. Cardiovascular diseases are the most "expensive" 

diseases. The total cost of cardiovascular disease in Canada was estirnated to range fiom 

$14.1 billion to $20.4 billion in 1994 (Johansen, Nair et ai., 1998). Their direct cost 

(which includes costs of hospitalizations. drugs, physicians' reimbursement and research) 

comprised over $7,3 billion, which is 17% of the total direct costs of illness in Canada. 

Approximately one third of these expenditures were consumed by AMI. Almost 4 million 

physicians' visits were related to the care and treatment of myocardial infarctions. In 

1995-96, cardiovascular diseases were the major cause of hospitalizations, accounting for 

approximately 6 million hospitai days in total. More than ten per cent of this were 

hospital days consumed by AMI. The most significant expenditure (almost $5 billion), 

comprised 66.1% of direct cost. was the cost of hospitalizations. The cost of drugs was 

$1,6 billion; payment to physicians came to $867 million; while cardiac research 

consumed only $60 million (Figure 1 -3). 

Figure 1.3 Direct Cost of Cardiovascular Diseases (%) 

I H Drugs 
O Physicians 
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Another estimator of the overail economic impact of illness is its indirect cost, 

which combines the value of lost productivity due to illness. disability, and loss of future 

earnings due to premature death. Indirect cost of cardiovascular diseases came to $124 

billion or 14.5% of the total of indirect costs of illness in Canada in 1993 (this is the 

second highest rate). Myocardial infarctions were accountable for the significant share of 

that cost as well. By far the greatest proportion of indirect costs of cardiovascular 

diseases is associated with mortality (Figure 1.4). 

Figure 1.4 Indirect Cost of Cardiovascular Diseases ( O h )  

36.4 
I LT Disability 

LT Disability = long-term disability 

ST Disability = short-term disability 

The urgency of identifying and irnplementing optimal prevention strategies and 

management of AMI is filrther intensified by the predicted trends in cardiovascular 

diseases. Based on the curent rates, the number of AMI cases is expected to almost 

double by the year 2026, due to population growth and aging (Figure 1.5). The increase is 

approximately 36% in each decade. Accordingly, the number of hospiral days used by 

AMI patients would also rise ranging from 1,340,000 to 1,478,000 in 2026 (Figure 1.61, 

(Johansen, Nair et al., 1998). Therefore, identifjhg factors that rnay adversely influence 
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Figure L, 5 Projccted numbcr of AMI patients, Canada cxcluding 

tcrritories, 1993 to 2026 - *- 

Men -AG= 

Figure 1.6 -~rojectednumtier of hospital days needed for AM1 patients, 
Canada exduding twitories, 1993 to 2026 

Oala s o u e  Popdalion ProjeaKxis Sedion, ûemogtaphy Divisnxi. StaIisliks 
Canadx Pm-On'enled 1nfomatr;an Data Base 
Notes Pq-edim assume 199344 hospilakath rates persist in the fufurc. 
Low-, m d u m -  and highqrowfh projeciions are nurnbered 1. 2 and 3. -.** 

. (from Johansen et al,'l998: Current and Future Hospitalization &er Heart Attack) 
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outcornes of AMI is imperative with future efforts to developing adequate prevention 

strategies. 

1.2 Measurements of Socioeconomic Status in Epidemiological Researcli 

Social class has long been considered important for studying health and disease in 

populations. "Centuries of evidence - dating back to ancient Greece. Egypt. and China - 

demonstrate strong associations between socioeconomic position and morbidity and 

mortality: Poor living and working conditions impair health and shorten lives" (Krieger et 

al., 1997). Furthemore, even in the world's most developed countries with their high 

standards of Iiving, the sarne association is evident. Growing inequalities in income and 

wealth are accompanied by the increasing socioeconomic inequalities in health (Krieger 

et al., 1997; Kaplan and Keil, 1993; Liberatos et al, 1988). Moreover, many studies also 

illustrate that "mortality rates for both children and adults in industrialized countries are 

directly related not only to poverty but also to degree of income inequalityt' (Krieger et 

al., 1997). 

The definitions of the meaning of "social class" or "socioeconomic status" are 

complex. The tenn "social cIass" is traditionally used in Europe, while "socioeconomic 

status" is mostly used in North America. Conceptualization of these ternis is a domain of 

socioIogists, while most epidemiologists use the terrns interchangeabIy. To summarize, 

social class is a broader concept which, according to Weber, incorporates class (or 

economic interest), status, and power. Class can be described as a membership in a 

particular social group arising from different socioeconomic relations (based on income, 
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wedth, ownership, etc). Status is a hierarchy according to prestige and honor in the 

community (thus bearing different access to Iife opportunities) (T.K.Young, 1998). 

The most widely used indicators of social class are occupation, education, and 

income (Krieger et al., 1992, Krieger et al., 1997; Kaplan and Keil, 1993; Liberatos et al, 

1988). Occupation reflects either status (based on public perception of prestige), or 

economic wealth (based on education and incorne), and, therefore, mesures the 

socioeconomic aspect of social class. Sirnilarly, education is an indicator of both status 

(by placing an individual on different Ladders in a social network) and economic position 

(providing the necessary background for a particular occupation and, therefore, income). 

Income is an economic indicator also reflecting status and power. Strictly speaking, 

socioeconomic status, according to Krieger et al., "blurs distinction between two different 

aspects of socioeconomic position: (a) actual resources, and (b) status, meaning prestige- 

or rank-related characteristics" (Table 1 -2). 

Epiderniological and health research employs a wide variety of indicators, ranging 

fiom single measurements to composite indexes, to measure different aspects of 

socioeconornic status (SES). However, in epiderniology the socioeconomic status is a 

ccdescrîptive term for a person's position in society, which may be expressed on an 

ordinal scale using such criteria as income, educationd level attained, occupation, value 

of dwelling place, etc." (Last, 1995). The interpretation of the results of research depends 

on the chosen indicator, and how this indicator is considered. According to Liberatos, 

epidemiologists were considering SES to be: confounding variable (42%), risk factor 

(32%), and descriptive variable (26%). A wide variety of SES indicators can be rneasured 

on individual or area levels (Table 1.3). 



Table 1.2 Definitions of Social Class and Socioeconornic Position 

A stxi;rt catcgory rcfcrring to s t ~ i d  croups 
fur@ by iiitcrdcpcndciit cçtincmiic and I s p t  
rclîrionsliips. pxtniscd u p n  pcoplc's 
srrtlctural locarion witliin tlic cconomy-ris 
citiploycrs. criiployccs. sclf-cinploycd. anil 
ttncinploycd. and as owncrs. o r  not. of upiraI. 
Imd. or oilicr ïorms of cconotnic invcstn~cnis: 
possession of cducationa1 crcdcnthls and skifl 
xscrs 3150 contributc io social class position 

1tr1~)lictzrit~rwJc~r dmc umlysic 

L v c l s  

Sociwconori~ic position can bc 
tncasurcd tncaningfully st 
thrce compfcmentuy lcvcls: 
(u) individual, (6) household. 
and (c) ncighôorhood, &ch 
kvel  may indcpcndently 
contribucc to disinburions or 
txposurcs and outcorn 

Socit>cconntiiic position 

An agpcgarc conccpi 1113~ incluJa botli 
rçsourcc-ti~.cd and prcsrigc-bxcd tiwztirc<. 
s linkcd 10 b ~ t h  chilJti«od and d u 1 1  social 

- class psicion- Kcsourcc-bxd n-urcs rcfm 
io mjrckd and social rcsourccs and ;LFSC[S. 

includiflg incornc, wcdtii. cducitiond 
crcdcniials: içrins uscd to dsscribc inadcquarc 
rcsourccs incfudc "pvcny" and "dcprivriiion". 
Prstigc-bxcd rncasurcr rcfcr ro individud's 
rrink or ststus in a social hicrrircliy. typicilIy 
cvliluaicd wiih rcfcrcncc to pcople's acccss to 
and corisumption ofgoods. scrviccs. and 
knowlcdgc. as Iinkcd to rlicir occupuional 
prrrrigc. incornc. md cdumrion levcf 

Sociocconornic position can bc 
mejsurcd mmningfuI1y at 
di tT'crcn t points in the 
Ii  fcspan. e.g, infmcy, 
childhocrd. adolescence. adult 
( c u ~ r .  p s t  5 yr. pas[ IO yr. 
cfc). R e l m ~ n r  cime priods 
dcpmd on prcsumed 
cxpsurcs. causal paihways. 
md ;issociatcd e.ioIogic 
pcrioJs; cohon and p r i d  
c~fcds -y ako bc opemiive 

I 

Social class is. conccptu~lIy. a 
nominal u tcgor iu i  -able: 
ch=aenstic=s or 
sociocconomic position 
pcmining ro matcriai 
rcsourcts u n  bc modelcd as 
ordinal or  i n t e d  catcgorinl 
vYiabIcs; sociocconomic 

. staus and orhcr n n k d  
. hicrarchicril mcazurcs m y  bc 

nlodcld as continuous 
variables (assurning no 
threshold cCTects). with 

. cutpints. if any. hascd on ihc 
srnicturc of thc dafa (cg- 
quintilcs) 

(fiom Krieger et al., 1997: Measuring Social Class in US Public Health Research: 

Concepts, Methodologies, and Guidelines 



TABLE 1.3 
Summary 01 sociot ctass measures b fiue chamcterbtics* 

lndicatotr and measures Catogoriei and rcoror Relfablllty Evldence for validiiyt Advantagsa Disadvsn\ages ' 

73% agreement a t  3 Correlations with in- 
poink each 4 weekr 
apart (1331, 

corne, r = 0.40 (107); 
cducarion, r - 0.61 
007). 

Correlaiiona betwcen oc- 
cupation reporkd 5 
yeara spart, r - 0.80 
(134); son's proxy re- 
port of father'o occu* 
palion with lathet's 
report, r - 0,74 ( 133); 
Lw0 CenruI surveyr, r - 0.87 (107). 

12 categorles; data com- 
parable for c e n t u ~ e t  
1940-1980; 13 cara. 
gories Cor 1980. 

Major occupaiional 
groupi can ba ranked 
on income and tduca. 
lion with high Coire. 
spondence (51). 

Uaed by Censur Bureau; 
provides cornparabil* 
Ity ovtr tlme rince 
1940; widely uacd 
rince 1940 (51). 

Each occupaiional catm 
gory contrinr wlde 
varlatlons ln income 
and educailon (20), 

Nam-Powcrs OSS Scoree range 0-100; 
availablc for 1950, 
1960, 1970, and 1980 
censusea. 

Cornpared 1950 with 
1960 occupatioiia. r 
0,96 (51); 1960 with 
1970, r - 0.97 (51 ), 

Correlailon wlth Dun. 
can, r - 0.75 (201, 

Each score lnterpretable 
as a cumulaiive per. 
cen~llc; data availnble 
for male, lemale, 
black, and total labor 
forces. 

Nor rulficiently ustd to 
provide empirical evi* 
dcncc of i l s  perfotm* 
ance, 

Siegel Scores range 0-100; 
rvailbble for 1960 cen. 
nus only, 

Correlations wlth educa- 
tion, r - O,& (61) and 
0.56 (21); income, r - 
0,SS (51); Duncan, r - 
0.87 (51); Treiman, r - 0,93 (21) and 0.95 
(51). 

One o i  tew scates using 
prestlge scorer. 

Bared on prestige d i u  
collected 20 y t a n  ago; 
not updrted Lo 1980; 
avoilable for male la* 
bor forco only. 

Bated on pnrtiga data 
collecwd 20 yean  ego; 
no1 updakd (o 1980, 
avallable for r o d e  14. 

bar force only, 

Treiman Scorer range 0-100, cbn 
k grouped Into 8 oc- 
cupstfonal levelb, 

Mean intercountry cor. 
relation, r - 0,97, 

Correletlona with Siegel, 
r - 0,93 (21) and 0.95 
(51); Duncan, r - 0.84 
(21). 

Only occupational scale 
that applier interna. 
tlonrlly; appliea to 
both Induatrialircd 
and developing coun- 
trier, 



Usual crlegory range 2- 89% agreement a l  3 
5; iometimes used as a points each 4 weeks 

Correlntioni with occu. 
pstion, r - 0.61 (107); 

Stable over lifetime; 
good predictor of 

Fixcd early i n  adulr llfe 
cycle; decrearing vari. 

quantitative variable. income, r - 0.33 
(\O?), 

mortality from ail 
CbU8C8 (105), 

nbility over tirne; stav 
tus does not rlse 
monotonically with 
yt818. 

62% agreement after 3 
years (137), 

Correlation between 2 
cen~us survtya, r - 
0.93 (2 1 ), 

Categorfei Vary depen* 
ding on populstion, 

27% agreement a( 3 
pointa tach 4 weeka 
apsrt (133), 

Correlations wlth accu- 
pation, r - 0.40 (107); 
educatlon, r L. 0.33 
(IO?), 

May mearure unique as. 
pects of social clara 
(711, 

Varier wiihin occupa. 
i lonr and Ir inconilr. 
tent with education 
(20); seniiilve to 
changes in  life cir* 
cumstances: increaws 
with agc up I o  agc 65; 

Correlation bctween 2 
census surveys, r - 
0.85 (21), 

not compscable across 
dlfferent yeara or 
family rizsa unlcsa 
adjusted; renritlve 
ropic i n  Unilcd States 
(9% refusa1 race) 
(132). 

Corn positcr 
Duncan Scores range 0-99; avail. 

sbis for 1950, 1970, 
and 1980 censuses. 

Correlations with Siegel, 
r = 0.90 (21); Trele 
man, r - 0.81 (21) 
and 0,87 (51); educa- 
tlon, r - 0.84 (51) and 
0.61 (21); income, r - 
0.85 (61); Hollinga- 
hcsd. r - 0.74 (61); 
Nam-Powerr SES, r 
0.97 (51); Nam-Pow. 
era OSS, r 0,75 (20). 

Mort  frequently used i n  
rocial ncitnca re* 
search (201, 

Poritively skewcd distri. 
bution (53); original 
scale baaed on 1950 
mala labor force; up- 
dales use rtudier (rom 
19600 to iupplemen~ 
original 1947 itudy. 

Original: rcores rnnge 
11-77, subdividcd inta 
5 classes, avaitable for 
19s census. 

Cnrrcloiion wiih Dun* 
cnn, r -0.74 (51), 

Wldely i ~ s c d  during 
1960s and enriy 
1970s. 

Originirl: bnrrd on 1950 
cenius; vslidated in 
one smali Connecticut 
ciiy. Rcspondcnt patterns of 

use of marr media 
corrcsponded wlih a 
priori expectations 
(7). 

Revision: acores range 
8-66, subdividcd in10 
5 classes, ~vei lable for 
1970 cenaus, 

Reviaion; scorci for 
each working spoure 
are averaged; census 
catcgorier u s 4  in  re. 
vision have bcen 
modified requirlng ad- 
diiional queriions of 
respondenu; not u p ~  
datcd to 1980. 



Summory O/ social ciass measures by fiue chorocteristics* 

Indirniorr and incasures Caie~orler and rcorea Relinl~ility Evidence fur validity t Advantages Ditadvnnt agcr 

Nam.Powera SES Scorer range 0-100; Compared 1950 wiih Correlntion with Dun. Each acare interpretable No l  rufftciantly used i o  
availabla Tor 1950, 1360 occupniiona, r a can, r 0.97 (SI), ar a cumulative pers provide ampirical evi* 
1960,1970, and 1980 0,96 (61); 1960 with conille; data svailable dence of lu perform~ 
censuses. 1970, r = 0,97 (51), for male, remale, anco; potentially rem 

black, and total labor dundant i f  ured i n  
forces; scorer arc nor- combinarion with pet. 
rnally dibtributcd (53). son's education and 

income, 

Scorcn ronge 12-84, Conlpnred with prastlge 
r a t i n ~ s  of a sample of 
coininunity residenlr 
(511, 

Correlations with accu- 
psrion, r = 0.91 (51); 
incorne, r - 0.85 (511; 
house type, r = 0.85 
(511; dwellinp; area, r 

n m  ~5 I 1. 

Indices cornhinin~ income Ad hoc messures, Stiidy.spccilic, i f  done, Siudy~s~~ecil ic, i f  rlone. 
and educat inn 

Oiher indicen Ad hoc measures. Study*~pccific, i l  done. Si\idy.slieciiic, i f  dnnc, 

Aren.l>ased Ad hoc'measures. Study.ipecific i f  dnnr. Sitidy.cpccific, i l done. 

Can I)e specifically taie 
lortd tn stridy popula. 
Lion, 

Can I)c specifically iab 
lored io  study popula. 
linn. 

Relaiively inexpensive; 
cary 10 use. 

Difficuii i o  raie dwell. 
ing arca and house 
type; limiied applica. 
bility rince validatcd 
on smsll communitier 
i n  1940s. 

No ryatematic valida* 
tion; each scale ope. 
clfic to a given rtudy, 
making cross.study 
comparinc>ns diificult. 

No systernatic valida. 
iion; each scale SPI? 

cific IO a piven study, 
rnaking cross-study 
cornparisons difficuli. 

' Edwards, Edwards' Socinl.Econornic Crouping of Occupations; Nam-Powers OSS, Narn.Powers' Occupational Statua Scores; Siegel, Siegel's Prestige Scale; Trcirnan, 
Treiman'a Standard International Occupational Prestige Scale; Duncan, Duncan'r Socioeconornic Index; Hollingshead, Hollingshead's Index of Social Position; NamPowers 
SES, Nam-Powera' Socioeconomic Statua Scorcs; Warnar, Warner's Index of Siatus Cherscie;istic~. 

t Same corrclationa arc baaed on the occupatlona\, educational, and lncome distrihuiiona within the US labor force; they tend to bc higher than correlations o b ~ i n e d  in 
a anmple OC individiialn (20). 

4 Some reliability and validity data hava been collected for occupation without reference Lo a specific social clans meaaure, 

(from Libera tos  e t  al., 1988: The Measurement of Social Class in Epidemiology). 
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Education. This measure is becoming the most widely used measure of SES in 

epiderniologic studies (Kaplan and Keil, 1993); Libe~atos et al., 1988). Education 

incorporates class (ability to acquire certain incorne) atid status (lifestyle, influence). 

It can be measured as a continuous variable (total number of years of schooling), or a 

categorical variable (degree / certificate attained). The advantages of this measure 

include simplicity and relative stability over people's Lire period, compared to income 

or occupation. Education is less influenced by poor health in adulthood and is 

strongly associated to life style, therefore reflecting behavioral risk factors and health 

practices. The downside of education as a proxy of SES lies in (1) important birth 

cohort differences in the level of education; (2) existence of regional diflerences in 

education; (3) education is not aiways a reliable predictor of occupational rank and 

income level; (4) link between education and incmme Vary between different 

population strata (the rdationship is weaker for women and for visible minorities, 

then for men and for Caucasians); and (5) education may be aitered by poor health or 

unfavorable childhood circumstances. 

Incorne measures. Income is a very important indicator o f  SES in providing access to 

goods and services and reliably predicting prestige-based statu. Measuring income 

c m  be complicated. It c m  be measured at the individu4 level or adjusted according 

to family size. Area-based rneasure of income will be discussed later. Income can be 

measured as a quantitative or categorical variable. Since respondents view income to 

be confidentid, the categoricai approach is more comrnon. The advantage of the 
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individual income versus farnily incorne as a measure of SES is in its sensitivity to 

the individual's changes in hedth and disability status and in life circurnstances, etc. 

However, income as a single rneasure is not a reliable indicator of SES. It has the 

iargest variations among populations, and is often not consistent with education. 

Different sources of income (beyond employment) exist and change over time. 

Incorne is an unstable measurement and changes fiom early adulthood to retirement. 

The individual's financial situation at a particular time point may reflect some 

temporary events. Finally, large inter- regional variations in the cost of living make 

individual income less suitable for comparisons. 

Occupation measures. The occupation-based measures became an important 

characteristic of SES based on both status and class property and are categoricai in 

nature. Many different scales exist to rank occupations according to their perceived 

status and role in society, power, prestige (status), as well as on educational 

requirements and monetary rewards (class). These rankings, however, may vary 

depending on culture, traditions, beliefs, and values of the particuiar society. The 

ranking of students, temporarîly unemployed and women outside the work (usually 

ranked according to the husband's occupation) is problernatic, Two most commonly 

used occupational classifications are the British Registrar General's Scaie and The 

US Bureau of the Census (Table 1.4). Many studies reported strong association 

between the social class (as measured by one's occupation) and all-cause mortality, 

infant and materna1 mortdity, low birth weight, prevdence of such risk factors as 

cigarette smoking and sedentary life style. However, ail occupational measures are 
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based on somewhat subjective prestige rankuigs. Moreover, the composition of work 

force changes, new occupations emerge, and old (prirnarily unskilled) occupations 

disappear, m a h g  cornparisons over t h e  difficult due to problematic compatibility 

of occupational rankings. This highlights the need of fiequent revisions of 

occupationai ciassifications- 

Table 1.4 OccupationaI Categorïes for the British Registrar General's 

and the US Bureau of the Census Scales 

British Registrar General's ScaIe US Bureau of Census (1980) 

1 

U 

IIIN 

IIIM 

IV 

v 

Professionals Executives, administrators, and managers 

Managerial and lower professionals Professionals 

Non-manual skilled workers Technicians and related support 

ManuaI skilled workers Sales workers 

Partly skilled workers Administrative l clericd support 

Unskilled workers Service workers - private household 

Protective service workers 

Service workers (except protective and 

household) 

Farm operators and managers 

Mechanics and repairers 

Machine operators, assemblers, and 

inspectors 

Tramportation and matenal moving 

operatives 

Handlers, equipment cleaners, helpers, and 

laborers 

J.  Uhanova 
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Indexes of Social Class. A iarge number of composite measures combining several 

individual measures of SES has been developed (Table 1.3). They usually include 

measures of education attained, income, occupational prestige rankings, and may also 

include charactenstics of neighborhood. An exarnpfe of such index is Warner's Index 

of Status Characteristics, which include occupation, source of income, house type, 

and dwelling area. These indexes attempt to achieve the most comprehensive 

description of SES, but dl of them have the disadvantage of collectïng multiple 

components and determinhg relative weights of each component. 

Memures Based on the Characteristics of Living Conditions. These relatively 

simple measures, such as house or car ownership, had been shown to correlate with 

income and education, but they rnay be also a result of differences in the iifestyle. 

To supplement individual characteristic of SES, many studies use socioeconomic 

charactenstics of areas (neighborhoods) in which the subjects reside. Each geographic 

area can be described in terrns of social and econornic conditions: housing, crowding, per 

cent of unemployment in the area, incorne, education, and occupation. Two examples of 

convenient and readily available geographic uni& are Census Enurneration Areas (in 

Canada) and Census Tracts (in USA), which can be linked to postal codes. These units 

define populations with relatively similar social and economic characteristics (Le. the 

average population of EA is approximately 600 people). To keep the confidentiality of 

subjects, the census information on areas with a very small population is suppressed (i.e. 

J. Uhanova 
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less then 250 per EA in Canada). Area-based socioeconomic indicators are derived fiom 

the national census data. Examples of these are US census-based measures of 

socioeconomic position and UK census-based indices of deprivation (Table 1.5). The 

characteristics of individuals withïn the area are summarized as average values or 

proportion of population with certain characteristics (Morgenstern, 1995). Examples of 

such measures are the average neighborhood incorne and unemployment: per cent of 

unemployed people in the area. Area-based measures have several advantages in being 

relatively inexpensive, easy to use, and employable when no individual data are 

available. These measures can be similarly applied across ages and genders. They are 

more stable in describing socioeconomic circurnstances, than individual measures. Area- 

based measures usefülly characterize general living conditions that are not measured on 

the individual level. 

As with every measure, there are some important limitations. Principal arnongst 

them is "ecological fdlacy", otherwise known as aggregation bias. This type of bias 

"may occur because an association observed between variables on an aggregate level 

does not necessarily represent the association that exists at an individual level" (Last, 

1995). However, the opposite bias cm occur when the area-based measures are not taken 

h t o  account, and it is assumed that population patterns of outcome can be explained only 

by individual-Ievel variables. Area-based measures not simply a fünction of individual 

measures; area affects health independently of the SES characteristic of individuals living 

in that area. Area-based effects may help emphasize the need to targeted health 

promotion on areas where il1 health occur rather then people who live there. IndividuaI 
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and area-based measures do not aiways have the sarne patterns, and often complement 

each other describing different aspects of SES- 

In summary, socioeconomic status is a muitidimensional concept. This might 

explain the existence of a variety of SES indicators. They are usually used as single 

indicators; or several single indicators may be collected to obtain more information; or a 

combination of indicators is incorporated to constmct composite indices. The choice to 

use area-based SES indicators versus individual indicators is usually based on data 

availability. Both indicators would show the same direction of association between SES 

and health outcorne; however, the area-based rneasures usually would underestimate the 

strength of association. Furthermore, using both sets of indices is desirable, since they are 

not simply substitutes for one another, but rather independent contributors to health 

outcome. The degree of inequality in health can not be reliably demonstrated by using 

only one set of indicators. In explaining health outcomes one should account for both 

characteristics of the area where people live and characteristics of individuals themselves. 

By using both types of measurements of SES (area-based and individual), the research 

would provide insights how social class influences health on every b e l .  

1.3. Study Questions 

The main focus of this work was to study the relationship arnong covariates, 

treatxnent, and survival after acute myocardial infarction. After first assessing the 

importance of covariates denved from both administrative and clinical data, the role of 

socioeconomic status was assessed. The most important questions were: Does 

socioeconomic status (as determined by the average neighborhood income) impact 
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clinical presentation and outcomes after acute myocardial infarction? Afier controlling 

for health status using every appropriate covariate (from administrative data and from 

clinical data), does socioeconornic statu idluence the treatment after acute myocardial 

inf'ction? Furthemore, even after taking comorbidities and treatrnent differences into 

account, does socioeconomic status influence survival after acute myocardial inf'ction? 

The following hypotheses were explored in th is  study: 

1. Socioeconomic status is inversely related to the outcomes of AMI; 

2. Socioeconomic status negatively influences health status and clinical presentation of 

AMI; 

3. Socioeconornic status is inversely related to the provision of AMI- related care. 

J. Uhanova 
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Table. 1.5 Examples of US ccnsus-based measuns of socioeconiîrnic position and UK ctnsus-bascd 
indices of dep&ationa 

US census-bascd mesures 
of socioeconomic position 

- -- - 

UK census-bascd indices 
of deprivation 

Socid c1a.r~: 46 wotking ciass - 

Defined as 46 of cmpIoycd persons in 8 of 
13 censusdcfined occupational p u p s :  

Administrative support 
Sdes 
Private household service 
Other service (exapt protcctive) 
Prccision production, c& tepair 
Machine opetators, asscmblen. inspcctors 
Transpormtion and matcrial moving 
Handlers. equiprncnt cIeancn. Iaborws 

Working-class neighborhd: >_66% of 
employcd pesons in working-~1~s W C U ~ & J ~ S  

Poverty: % petsons bdow poverty Iine 

Poverty ares- 220% of persons below povcrty 

Additional rwasures: 96 of persoas at 40%. 
50-1004.10 1-200% of pverty I i  

Weaf~k 8 of households owning hornc 
46 of households owning 1 or more cars 
96 of households with annuai famiiy incorne 

zS50,ûûû or more 

Eiiucariun: % of addts age 25 and older 
with l e s  than a high s c h d  degrec 

Undercducated neighbofiood: >25% of adulu 
with Iess than a high school degree 

Alternarive: % of acîults agc 25 and older 
who have completed 2 4  ycars of cokge 

Crnwding: 96 of persons living in houschoids 
with 2 1 pcrsodroorn 

Pupulurion demiry: persons/quruc mile 

Z) wnrend index 
UnempIoyment: 96 econornically active 

residents aged 1644 ruid unernployed 
No car: % households with no car 
Rented: % househo[& nor owner occupied 
Overcrowding; 48 > 1 persodroom 
Note: index dots not weight variables. 

uses Iog transformation of % unemploym~nt 
and % ovtrcrowding; uses Z score 
for smdardizau'on 

Brcadline indu 
Unemployment: 46 econornically active 

popuIation unernployed 
No car, % househalds wiui no car 
Rented: 96 holrseholds noc o m e t  occupied 
Lone parents: 46 lone parents as proportion 

of ai1 househotds 
Long-term illness: 46 households with a 

person with a limiting long-tcrm iiiness 
Low social clss: % persons in social 

clriss iV or V 
Note: index estimates % poor using 

weights derived fmm a validation survey 

Doe 91 I n k  of Local Conditions 
Unemployment: 96 unemployed penoas 
Poor childrcn: % households with no 

m e r  or one parent in part-urne employmcnt 
Overcrowding: % households with 

> 1 person per room 
h c k  amenities: 96 households lack or  

share baWshower andfor water closel 
or in non-permanent housing 

No car: % households without access co a car 
Rat children: % children living in flats, not 

self-contriined or non-permanent housing 
Note: index does not weight variables; 

uses x'-standardinion 

(fkorn Krieger et al., 1997: Measuring Social Class in US Public Health Research: 

Concepts, Methodologies, and Guidelines 

J. Uhanova 
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2.1 Outcomes of AMI 

Trends and variations in AMI morbidity and mortality highlight the role of the 

social and economic environrnent in determining the popdation patterns of this disease. 

Marmot and Mustard (1994) argued that c'Socioeconomic differences within countries 

have corne to assume such major importance that continued exploration of underlying 

connections between social position and CHD is likely to be fnutful ". Lndeed, many 

researchers follow that path in order to gain an understanding of SES patterns in 

outcomes of AMI. Factors such as economic conditions, social environrnent, nutrition, 

risk behavior, early life-style are important in investigating how the SES gradient in AMI 

morbidity and moaality actuaily operates. Kaplan and Keil (1 993) argued that there is 

still a lack of knowledge about the environmental and biologic pathways by which SES 

affects cardiovascuIar disease. However, the available evidence indicates that SES is 

independent of other known risk factors (Ibid.). This effect persists over time and is 

observed among different populations, regardless of the type of indicators used to 

measure SES. 

The systematic surveillance of myocardial infarctions revealed considerable 

variation in mortality associated with the disease among the provinces (Table 1.1, Figures 

1.1-1 -2). Similar varïability exists on a smaller scde: within the provinces and even 

within the municipalities. Large population-based analysis of the outcomes of acute 

myocardial infarctions was recently conducted in Ontario by the Institute for Clinical 

Evaluative Sciences (Tu et al, 1999). Detailed regional and hospital-specific analysis 

detected the existence of differences in mortality rates among hospitals in Ontario. 30- 

J. Uhanova 
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day mortality among the province's District Health Councils (DHC) varied from 13.3% 

to 18.5%. A simi1a.r variation was found in 1-year mortality: frorn 20.8% to 27-4% (the 

latter was much above the provincial average). Other findings were reIated to the rank of 

the hospital. Significant variations in 30-days mortdity were found among t e a c h g  

hospitals (13.8%), Iarge urban hospitais (14.7%), medium (17-0%) and srnall (15.5%) 

hospitals in Ontario (Tu et al, 1999). These differences did not persist in the one-year 

rnortality rate, thus emphasizing the crucial role of in-hospitai care for immediate 

survival. For long-term s u ~ v d ,  however, other factors (discussed below) played a major 

role. 

Nurnerous studies had shown SES to be a consistent predictor of mortaiity after 

AMI. Thus, Alter et ai. have studied access to invasive cardiac procedures and outcornes 

of AMI in Ontario arnong a 1994-1997 cohort of patients and found a Iarge effect of 

income on 1-year mortality after AMI. A cc$lO,OOO increase in neighborhood media.. 

income was associated with a 10 percent reduction in the risk of death at one year" (Alter 

et al., 1999). That effect was consistent among al1 age groups. 

Peltonen and colleagues' study (2000) of social patterns of AMI in Sweden within 

the population-based MONICA project found sirniIar relations. The AMI cohort was 

restricteci to patients (ages 25-64 years) who had their first-ever AMI during 1985-1 994, 

with the occupational group* as SES indicator. 

*Occupationai groups were as foliows: 

A - umkiiIed and semi-skiiled workers; 
B - skilied workers; 
C - assisranr non-manual employees; 
D - infermediate non-manual employees; 
E - employed and self-employedprofessionais (alsu hlgher civil servants and executives); 
F - seif-ernployed other than professsionnals flarmers, entrepreneurs); 
G - "not cimsrljied": inciudes early retire4 unemployed, home workers, housewives, and students. 



Figure 2 . 1  Incidence Rates for first-ever AMI by SES (1985 - 1994) 
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FIGURE %1 Incldence rates and BS% confidence Intervals (C# for flrsbever acute myocerdlal lnfarctlon (AMI) by socloeconomfc 
group, Northern Sweden MONICA Project, 19851894, AMI: men and women aged 4 0 6 0  years ln 1980; stroke: men and women aged 40-60 
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Age-adjusted incidence rates of AMI ". . .showed a distinct social pattern, with high rates 

in workers and self-employed non-professionals and low rates in professionals Figure 

2.11. The pattern was sirnilar in men and women" (Peltonen et ai., 2000). AMI case- 

fatality had exhibited similar patterns (Figure 2.2), with the "...proportion of cases of 

sudden deaths being twice as high in unskilled and semiskilled workers as in 

professionals" in men (Ibid.). Since specifc selection criteria were employed in the study 

(age up to 64 years as welI as only first-ever episode of AMI), the results do not reflect 

the total burden of AMI in the population. However, the authors pointed out that 

excluding older people ailowed emphasizing of the impact of social stratification on the 

population patterns of the disease, since that impact tends to decrease with increasing age 

(Ibid*). 

2.2 Studies of Treatment of AMI 

Medical Therapies 

Drug therapies for acute myocardial infarctions have undergone a signi ficant 

development in the last three decades. Many clinical trials, on the national and 

international levels, have clearly proved the survival benefits of using certain drugs and 

their value in prevention of re-infarctions &er an initial episode of acute myocardial 

infaction. 'These medications include aspirin, which reduces the risk of death by 12% 

and the risk of re-infarction by 3 1 %, and beta-blockers, which reduce long-term mortality 

by 20% and sudden cardiac death by 34%. Angiotensin converting enzyme (ACE) 

inhibitors have also been shown to improve survival by 23% in patients with left 

ventricular dysfunction after an infarct" (Tu et al., 1999). Conversely, clinical studies did 



not show any clinical or swival  benefits of such therapies as calcium-channel blockers 

or prophylactic use of lidocaine for this condition (Ayanian et al, 1994). To surnmarize 

the results of a large body of research, the Arnencan College of Cardiology and 

Arnencan Heart Association published in 1992, and revised in 1996 and 1999 "Clinical 

Guidelines for the Early Management of Patients with Acute Myocardial Warctionyy. 

Clinical practice guidelines based on the latest research evidence provide directions for 

the appropnate use of a wide range of therapeutic interventions. 

During the last decade, US. and Canadian studies have invariably s h o w  the 

existence of a gap between recommendations for practice and actuai practice. This 

applies not only for primary AMI treatment but also for secondary prevention. Al1 dmg 

utilization figures in actual practice are much less than optimal. Rogers et ai's (1994) 

retrospective analysis of treatment of AMI in the USA in 1990-1993 used data from the 

National Registry of Myocardial Infarction to evaluate how physicians followed the 

clinical guidelines in AMI treatment. Drug therapy was underutilized: only 35.1% of 

patients received thrornbolytic therapy, and 53 -7% received beta-blockers. 

In another study by McLaughlui et al. (1996), researchers mailed clinical 

guidelines to 37 hospitals in Minnesota, and later reviewed the implementation of 

treatment recornmendations. They found that 81% of eligible patients received aspirin 

therapy, 72% received thrombolytic agents, and only 53% of eligible patients were 

treated with beta-blockers. Some dispanties in the use of these dmgs in eldedy patients 

and in women were reported. 

A retrospective study of the 1991/92 AMI. cohort in Manitoba showed similar 

rates of aspirin therapy (82%), but lower rates of thrombolytic therapy (59%) in patients 

J. Uhanova 
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considered eligible according to 1992 ACC/AHA guidelines (those current at the time of 

hospitalization and treatment) (Murray et al, 1999). 

Since myocardial infarctions are treated not only by cardiologists and intemists, 

but also by general practitioners, knowledge and practice patterns may differ between 

specialists and general practice physicians. Ayanian et al (1994) examined knowledge 

and practice patterns regarding drug therapy for AMI arnong 1,211 physicians who 

treated this condition in New York and Texas. The results were predictable: cardiologists 

were more likely to prescribe beneficial treatment in accordance to the data of recent 

clinical trials and guidelines. Ninety-four percent of cardiologists were prescribing 

thrombolytic agents to treat an acute myocardial infarction, as compared to 82% of 

internists and 77% of farnily physicians. Only about half of family practitioners and 

internists vs. about three-quarters of cardiologists believed in the survival benefîts of the 

immediate use of aspirin. On the other hand, the two treatrnents proven not to have 

survival benefits in clinical trials (lidocaine and calcium-channel blockers) were believed 

to be usefùl by 40% of general practitioners and 34% of intemists compared to 11% of 

cardiologists, and prescribed by 17%, 13%, and 5% accordingly. Cardiologists were 

quicker to incorporate the results of clinicai trials into their practice style. As specialists, 

they are more exposed to conferences, workshops, and specialized joumals where new 

results are communicated; they also participate in clinicd trials as investigators. The age 

of a physician aIso played an important role. Older physicians were less prone to change 

practice style, while younger practitioners were more Iikely to utilize the results of recent 

clinical trials. 
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Patients surviving initial myocardial infarction usually rernain at increased risk of 

developing cardiac complications and death. Aspirin and beta-blockers, used in the initial 

AMI treatment, signifrcantly reduce the risk of re-infarction and death among such 

patients if used long-term after an initial episode of AMI. "More recently in the 4s 

(Scandinavian Simvastatin Survival Study) and the Cholesterol and Recurrent Events 

(CARE) triais, the cholesterol-lowering statin drugs were shown to reduce coronary 

events and the need for revascula.rization procedures" (Tu et al., 1999). In general, aspirin 

and beta-blockers should be used in al1 post-AMI patients who do not have 

contraindications to these drugs. One vehicle to improve the treatment outcornes of 

myocardial infarctions is a greater conformity to clinical guidelines in clinical practice. 

Results of the Manitoba study (Murray et al, 1999) showed that the rate of long- 

term use of aspirin was 69% in the 1991192 cohort of eligible AMI patients, while the 

U.S. rate in the same Gme period was 77-81%. The rates of use of beta-biockers were 

similar: 42% in Manitoba and 45% in U.S. 

Tu with his coIIeagues (1999) evaluated the secondary prevention in post-AMI 

patients in Ontario. They found a slight increase in the usage of beta-blockers from 48% 

in 1994/95 to 51% in 1996-97 and a decrease of use of calcium-channel blockers fkom 

39% in 1994/95 to 34% in 1996197. Rates of  ACE-inhibitor use increased fiom 45% to 

52% in these years, but the largest increase was in the use of cholesterol-lowering dmgs: 

fiom 7% in 1994/95 to 20% in 1996/97. It was not possible to evaluate each individual 

case of AMI in order to determine justification of use or failure to use these 

recomrnended dnigs (Tu et al, 1999). Nevertheless, the existence of large and 

unexplained variations in prescription practice not ody  between different regions in 
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Ontario, but also between similar classes of hospitaIs, demonstrate the obvious lack of 

consistency in treatment strategies. For exarnple, seventeen teaching hospitals in Ontario 

had ranges in 90-day post-discharge prescription rates of recommended drugs from 39% 

to 74% for beta-blockers, fiom 39% to 61% for ACE inhibitors. At the same time, the 

rates for prescribing the no ionger recommended calcium channel blockers were 

unnecessary high: fiom 55% to 1 8% (Figure 2.3). 

Figure 2.3 90-Days Post-discharge Utilization Rates (Oh) of AMI Drugs, 

Ontario Hospitals, 1994-1997. 
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The difference in the highest and Iowest utilization rates of these drugs, even between 

hospitals of similar capacity, reaches more than 200-300%. These results clearly show 
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that optimization of dnig therapy for a post-infarction patient is the path to follow in 

attempting to improve outcornes and enhance the health of individuals after myocaràial 

infarction, 

Phillips et al. (2000), while studying health and economic benefits of increased 

use of beta-blockers, reviewed the relevant literature, finding that this effective therapy is 

still used in rates Iess than optimal. Their best estimates of beta-blockers use in 2000 are 

44% (uicrease from 30% in 1990), whiie the eligibility is 92% (i-e., aI1 patients without 

absolute contraindications). This therapy was particulariy underused in women and older 

patients. Although the issue of whom to consider an appropriate candidate for the beta- 

blockers therapy is still unresolved, the authors argued that ". . .even arnong those elderly 

patients who are considered "ideal" candidates for treatment, oniy about half are 

prescnbed beta-blockers on discharge" (Phillips et al. 2000). [The "ideal" candidates are 

those without both absolute and relative contraindications]. On the population level, the 

increase in rates of beta-blockers therapy after AMI should have not only an impressive 

impact on health, but would dso be potentially cost saving (Ibid.). 

A ccess to Ph ysician Services 

With the decrease in length of hospital stay, more and more diagnostic and 

treatment procedures are shifted £kom the hospital to the community. Ontario data show 

very littie variations in post-AMI follow-up by famiiy physicians, but large geographic 

variations in access to specialty care. On average, patients have their first post-discharge 

visit to family physicians in two weeks after discharge from the hospital, and then about 

once every five to six weeks. 'Tuonetheless, about one in eight patients appear to have no 

J. Uhanova 
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follow-up by family physician and almost one-quarter are not seen at al1 by a cardiologist 

or internÎst after discharge.. ." (Chan, 1999). Average waiting time for AMI patients to 

see a cardiologist after discharge from an Ontario hospital was five to six weeks. In 

Northem Ontario, the waiting period was extended to nlne weeks and 35% of patients did 

not have any follow-up by cardiologist. These fmdings suggest that a significant number 

of AMI patients do not have sufficient follow-up. Clinical guidelines recomrnend a wide 

range of interventions &er primary hospitalization. Guidelines include not only a long- 

term use of prescription drugs, but also education and modification of nsk factors, diet 

control, and other health-related activities. In conclusion Chan stated that ". . ,It is difficult 

to see how al1 these recommendations c m  be promoted if there is no primary care 

physician follow-up in the six rnonth following AMI. These findings raise important 

questions about the adequacy of follow-up and barriers to care". 

Mark and CO-authors' (1994) study on the use of medical resources and quality of 

life after acute rnyocardial infarction argued that ".,.the Canadians had more visits to 

physicians during the follow-up year, but significantly fewer visits to specialists. At 30 

days, the fünctional status was equivalent in the patients fkom the two countries. 

However, after one year the U.S. patients had substantiaily more improvements than the 

Canadian patients.. . [who] had more cardiac symptoms.. . Both more visits to specialist 

physicians and more use of cardiac-rehabilitation services, is a potentiai explanation for 

the observed differences". However, a cornparison of medication use revealed a higher 

rate of long-term use of beta-blockers after discharge in Canada. Canadian physicians 

less often prescnbe drugs no longer considered beneficial, which is more consistent with 

the clinical guidelines. Although American patients underwent invasive diagnostic and 

J. Uhanova 
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revascularization procedures more fiequently, the mortality rates at one year after AMI 

were similar in both countries. The described differences accounted only for the better 

fiuictional status and fewer cardiac syrnptoms (without proven survivai benefits) in US .  

patients as opposed to Canadian patients. 

Use o f  Invasive Cardiac Procedures afrer AMI 

The large regional and interhospitai variations in the rates of invasive diagnostic 

and revascularization procedures (coronary angiograp hy , percutaneous tram lumuid 

coronary angioplasty [PTCA], and coronary artery bypass gr& surgery [CABG]) are 

documented in many studies. Canadian rates remain significantly lower than the U.S. 

rates, but higher than those in most European countries. Many factors determine the use 

of these procedures; the major one is the availability of the facilities. Cox et al. (1994) 

had studied the impact of hospital teaching status and service availability on rates of 

revascularization procedures after myocardial infarction. AMI patients adrnitted to a 

hospital with on-site cardiac services were more likely to undergo invasive diagnostic 

tests and subsequently angioplasty or bypass surgery than were patients admitted to a 

hospital without such facilities. The referral rates for angiography determined the rates of 

subsequent revascularization procedures. Thus, access to angiography was the most 

important factor on which future rates of surgical procedures depended. A thorough 

assessrnent of waiting lists for coronary angiography is of great importance (although 

public opinion concentrates mostly on the waiting lists for angioplasty or bypass 

surgery); the rates of these surgical procedures are largely predetermined (and also 

limited) by the rates of the invasive diagnostic test - angiography. The reasons for the 
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lower Canadian rates of these procedures, as compared to the US. rates, are in the 

structure of financing of healîh systems in these countries. " Unlike the private hospital 

sector in the United States, there is less financial incentive within the Canadian health 

care system to perform more revascularization. While fee-for-service arrangements give 

Canadian practitioners sorne incentives for use of procedures, Canadian hospitals on 

fixed budgets face considerable pressure to rationalize the use of resources. Indeed, 

contemporaneous cornparisons have consistently shown the practice patterns on the 

whole are more conservative in Canada than they are in the United States" (Cox et ai, 

1994). 

Anderson et al (1993) who compared the use of CABG surgery in United States 

and Canada reported sirnilar results. Age-adjusted rates of CABG in New York and 

California were 80% higher than in 3 Canadian provinces (British Columbia, Manitoba, 

and Ontario). The income gradient in the rates of CABG was much more pronounced in 

the US (with the rates rising with increasing income), while in Canada rates varied 

relatively little by median income of residential areas. 

Another study by Tu and his colleagues (1997) compared the use of cardiac 

procedures in elderly AMI patients in USA and Canada. The comparison was based on 

1991 cohoa of AMI patients. Even larger differences in rates emerged: angiography 

34.9% vs. 6.796, PTCA 1 1.7% vs. 1.5%, CABG 10.6% vs. 1.4% respectively (during fust 

30 days after index AMI). However, the one-year mortaIity rates were dmost identicai 

for both Amencan and Canadian cohorts. "Higher rates of use of cardiac procedures did 

not translate into better long-term swiva l  rates for elderly patients in the United States" 

(Tu et ai., 1997). Once again, it was suggested that the benefit of revascularization is in 

J. Uhanova 
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improving the quality of life after AMI, but not in better survival (Tu et al., 19971, (Mark 

et al., 1994). 

However, a trend to earmark resources for cardiovascular care is recently seen in 

Manitoba. In order to decrease waiting times for diagnostic and surgical cardiac 

procedures, the provincial govemment in 1998 announced additional $5.3 million funds 

for cardiac care. n i e  $1.4 million cardiac catheterization program will "reduce waiting 

lists for inpatient and outpatient angiograms and angioplasties" (Manitoba Governrnent 

News Release, 1998). Another capital project, renovation of HSC cardiac step-dom unit, 

will aiso "significantly increase efficient through-put of cardiac surgery" (Manitoba 

Govemment News Release, 1999). 

The study of invasive cardiac procedures in Manitoba by Hartford and colleagues 

revealed that the referral rates for diagnostic angiography largely depended on personal 

practice patterns of physicians. Rural physicians generally were less likely to refer 

patients to specialists than were urban physicians. "A ' h e l  effect' is found; the fewer 

patients fiom a region referred to angiography, the fewer patients from that region who 

have CABG or PTCA" (Hartford et al, 1998). 

While studying the impact of health reform and technological change in treatrnent 

of AMI, Roos with his coileagues found that a steady increase in invasive cardiac 

procedures started in Manitoba in 1977. By the year 1996, the rates for angiography 

increased by 29% (from 43.7 to 56.5 per 10,000); for bypass surgery by 69% (fiom 9.8 to 

16.5 per 10,000); and for angioplasty by 67% (fiom 8.9 to 15.0 per 10,000). These rates 

increased even more for women. However, the Western Manitoba region had the highest 

rate of AMI, but the lowest rates of both diagnostic and revascularization procedures, 
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which could be explained o d y  by the referral patterns of physicians from that region. 

Overall, "...SES was a major predictor of CABG and PTCA afier acute myocardial 

infarction" (Roos et al, 1999). During 19894995, patients living in the wealthiest 

neighborhoods had rates of CABG and PTCA twice the rates of those from the poorest 

areas. Older patients, and to a Iesser degree, female patienqs had somewhat lower referrai 

rates for revascularization procedures. Both rates of AMII arnong Manitoba population 

and mortality (1 989- 1996) clearly showed a SES gradient. 

A similar relationship between the income of patients and the rates of  procedures, 

as well as waiting t h e ,  was reported in a recent Ontario study. Both the rates of 

procedures and the waiting time for these procedures were inversely related to the income 

of patients: the lower the income, the less was the likelihood of angiography and 

revascularization and the longer the waiting tirne for both psrocedures (Figure 2.4). 

Such results ". . .offer a dramatic demonstration of.. .persisting inequities in access for a 

cohort of persons who were hospitalized with the same condition and who should, in 

theory, have been treated similarly" (Alter et al, 1999). The authors concluded that 

"despite universal health insurance coverage, Ontario residents living in lower-income 

areas have reduced access to invasive procedures, as compared with residents of 

wealthier neighborhoods, and have sharply higher rnortaliv one year &er hospitalization 

for acute myocardial infarction. The causes of these socioeconomic disparities in access 

and outcome remain obscure, but their persistence poses a clear challenge to the 

egalitarian principles of Canada's publicly funded heaith care system" (Ibid.). 

J. Uhanova 
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2.3 Economic and Psychosocial Factors and Outcornes of AMI 

Some population studies of cardiovascular mortality ". ..have demonstrated an 

independent role of the psychosocial and economic variables by controlling for the 

standard cardiovascular nsk factors" (Ruberman, 1992). Case et al. (1 992) have studied if 

such factors as living alone or disrupted rnarriage would be predictive of a higher rate of 

re-infarctions or cardiac deaths in the cohort of AMI patients who participated in a 

randomized double-blind dmg trail (placebo arm) in the US. and Canada. Patients aged 

eom 25 to 75 were followed for 1 to 4 years. Living alone but not disrupted man-iage was 

an independent risk factor for the increased rates of recurrent cardiac events and deaths. 

The hazard ratio for living alone or having less than 12 yens of schooling was similar to 

the ratio for those who did not have the beta-blocker therapy, and Larger than the hazard 

ratio for prior infarction and ventricular premature complexes 2 IOhour (Table 2.1). At 6 

months after the index AMI, the rates of re-infarctions or cardiac deaths arnong those 

living alone was almost twice the rate of those not living alone (Case et al., 1992). Living 

alone was an independent risk factor for the subsequent major cardiac event. 

Ruberman et al. (1984) conducted psychosocial interviews of male patients 

participating in Beta-blocker Heart Attack Trial. The 20-item questio~aire included 

questions about life stress, social isolation, and depression. A three-year mortality afier 

AMI was assessed. Patients with a hi@ level of life stress or socially isolated had 

"...more than four times the risk of deaths of the men with low levels of both stress and 

isolation" (Ruberman et al., 1984). The increased risk was noted for both total death and 

sudden cardiac death (Ibid.). Moreover, the inverse educational gradient in mortality was 
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associated with the high prevalence of adverse psychosocial circumstances (both high 

stress and social isolation) among the least-educated individuals. 

A large prospective cohort study was undertaken by Williams et al (1992) to 

evaluate how social and economic factors impact on mortality among patients treated for 

coronary artery disease. Psychological and socioeconomic data were collected on a 

consecutive sample of patients undergoing angiography at Duke University Medical 

Center fiom 1974 to 1980 (Table 2.2). Patients were followed up through 1989 (Williams 

et al., 1992). M e r  controlling for clinical and treatment variables, as well as for the 

extent and severity of cardiac disease, the effects of poor social support and economic 

resources were observed. Patients with higher household income had a much better 

survival rate. ''Those with low incomes were almost twice as likely to die within 5 years 

of entry into the study as those with high incomes (Cox model adjusted hazard ratio, 1.9; 

95% C.I. 1.57 to 2.32)" (Williams et al., 1992). Being married (or having a confidant) 

was even stronger associated with better survivai. in this study, 5-year survival for 

unmarried patients was three-fold worse than for those with either spouse or confidant 

(Cox model adjusted hazard ratio, 3.34; 95% C.I. 1.84 to 6.20) (Ibid.). Three 

socioeconornic variables (income, nurnber of dependants, and marital status) contributed 

an impressive 12% of the total prognostic information. The results of this study revealed 

that ". ~ e d u c e d  levels of both economic and social resources significantiy increased the 

risk of cardiovascular death over an extended foliow-up penod in a large cohort of 

patients with CAD, even  ift ter controlling for al1 known medical prognostic factors, 

including amount of CAD and left ventricular dysfunction" (Williams et al., 1992). 
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*Table 2.1 Hazard Ratios and 95% Confidence Intervals for Recurrent Cardiac 

Events Without (Mode1 I )  and With (Model LI) the Living Alone 

Variable** 

Mode! 1 Model II 

Confidence Conf~dence 

Hazard Interval Hazard Intervai 

Variable Ratio (95%) Ratio (95%) 

NYHA C~SS II-IV 1.84 1 -2 1-2.80 1.85 1.21-2.8 1 

LVEF<0.40 1.76 1 -24-2.5 1 1.76 1.24-2.50 

Educationc 1 2 1.62 1.16-2.27 1.59 1.13-2.22 

No P-blockers 1 -56 1 -09-2.24 1-56 1.09-2.23 

Living Alone ... . . . 1.54 1.04-2.29 

WCQI O h  1.42 0.95-2.13 1.39 0-92-2.08 

Pnor Infarction 1.37 0.97- Z -94 1.32 0.93-1 -88 

* From Case et al., 1992: Living Alone after Myocardial uifarction. Impact on Prognosis. 

**NYHA indicates New York Heart Association; LVEF, left ventricular ejection 

fiaction; VPCs, ventricular premahire complexes. 
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*Table 2.2 SampIe of Information Collected and Controlled for in the Study of 

Social and Economic Factors and CAD 

Table 1. - Baseline Characteristics Important for Table 2- - Economic Status and Social Support 
Prognosis Questions 

*From WiIiiams et al., 1992: Prognostic importance of Social and Econornic Resources 

Among Medically Treated Patients w if h Angzgzographically Documenied Coronary Artery 

Disease). 
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214 SES and Risk Factors for Cardiovascular Diseases 

The association between socioeconomic status and cardiovascular disease risk 

factors has been established and welf documented in many studies. One prospective study 

undertaken by Smith and CO-authors (1998) investigated the association between SES 

(measured both on individual IeveI and area-based) and cardiovascular disease risk 

factors and mortality. Residents of two towns in Scotland aged 45-64 years were screened 

during 1972 - 1976 for the evidence of respiratory and heart diseases and followed for 15 

years. Examination included BMI, forced expiratory volume (FEV) at 1 sec., blood 

cholesterol, blood pressure, and EKG). Questionnaires were completed with regard to 

risk factors (such as smoking habits, occupation, and respiratory/cardiovascuIar 

symptorns). Individual SES indicators and area-based mesures had an independent 

contribution into the rates of risk factors, all-cause and coronary mortality. Authors found 

that '?he inhabitants of deprived areas are more Iikely to be smokee, have poor lung 

f ict ion,  be shorter, and for women, have higher body rnass indices, even after the 

occupational social class of these people has been taken into account. ... All cause and 

cardiovascular disease morbidity and mortality rates were both ùiversely associated with 

socioeconomic position whether indexed by area-based depravation or social class" 

(Smith et al., 1998). These results not only confirmed the adverse effects of Iower SES 

but also validated the use of both area-based and individual indices of socioeconomic 

status. 

Kaplan and Keil (1993) conducted a comprehensive review of literature on 

various aspects of the relationship between socioeconomic factors and cardiovascular 

diseases. They emphasize the inverse relationship between SES (particularly education) 
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and almost al1 risk factors for cardiovascular diseases (with the exception of cholesterol 

leveI). "Low SES is related to both prevalence and incidence of hypertension. There 

seems to be an inverse relation between SES and cigarette smoking, obesity, and some 

hemostatic factors such as fibrinogen, diabetes, and physical activity " (Kaplan and Keil, 

1993). Most of the studies cited by the authors had concentrated on the assessrnent of 

seIected nsk factors. Other studies, however, highlighted simiIar trends in the prevalence 

of multiple risk factors. One example of those is the study within the Canadian Health 

and Canada Fitness Survey. As part of the Survey, adults aged 20-69 were examined 

between 1978 and 2 99 1 to estimate the prevalence of cardiovascular risk factors (Ibid.). 

The measure of SES used in this project was education- "The prevalence of cigarette 

smoking, ovenveight, obesity, elevated diastolic blood pressure, physical inactivity, 

excessive alcohol consurnption, elevated serum cholesterol, and diabetes mellitus and (in 

women) the s id taneous  use of oral contraceptives and cigarettes tended to be higher 

among men and women with a lower level of education" (Kaplan and Keil, 1993). Such 

association is typical for the industriaiized world. Authors pointed to the results reported 

by researchers fiom many other countries (studies by Jakobsen et al. in Norway, Greiser 

et al. In Germany, and Gold and Franks in USA), which where largely similar. All found 

the inverse association between different rneasures of SES and multiple cardiovascdar 

nsk factors (Ibid.). 
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2.5 Mortality Prediction Models 

The growing attention to the assessment of outcomes of AMI, including 

cornparisons on different levels (between hospitals, inter-regional, national, and 

international) requires developing a statistically sound algorithm Several rnodels have 

been developed using either clinical or administrative data. Lee et al (1995) using the 

large population of the participants enrolled in GUSTO-f trail developed a statistical 

rnodel for the assessment of 30-day mortality arnong candidates for thrombolytic therapy. 

The final mode1 was constmcted fiom the baseline dinical data and included 5 variables: 

age, lower systolic blood pressure; elevated heart rate, anterior location of infarction, and 

higher Killip class*. The proposed model accurately estimated patient's nsk and 

prognosis. 

Another nsk-adjusted model was proposed by Knimholz et al. (1999) based on 

the analysis of more than 82,000 patients 65 years of age and older, and validated on 

another group of more than 78,000 patients. Afeer an initial evaluation of 73 variables, 

seven were selected for the model. These variables described patient's baseline 

characteristics upon arriva1 to the hospital: age, cardiac arrest, anterior or lateral location 

of infarction, systolic blood pressure, white blood ce11 count, s e m  creatinine, and 

congestive heart fallure. The ROC area were 0.77 in both initial and validation cohorts. 

This model was found to perform "...as well as more complex models in comparing 

hospital outcomes for acute myocardial infarction". 

*Killip class is an indicator ofseverizy, where class 4 is the mosr severe condition, such as cardiogenic 

shock, and class 1 indicating "no clinical signs of cardiac decompensation ". 
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An algorithm based on administrative data was developed in Ontario (N=52,616) 

and validated using data fiom Manitoba (N=4,386) and California @=112,234) (Tu et 

al., 1999 and 2000). Initially, 43 variables were evaluated for significance (Table 2.1). 

EIeven variables comprised the final model (Table 2.2). The overall model performance 

was very similar in derivation (ROC area 0.78) and validation (ROC area 0.77) cohorts, 

The predictive power of an algorithm controllhg for comorbidities using administrative 

data compared very wel1 with that of algonthms derived fiom clinical information. 

Findly, Humphries et al (2000) went back two years before the index 

hospitalization to compare comorbidities generated from administrative data with 

comorbidities denved from clinical data. Although comorbidities were slightly 

underestimated in administrative data, predictions based on them were very similar to 

those based on chart reviews. 
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3.1 Data Sources 

This research project was based on the data set created by abstracting information 

fiom the hospital charts of a relatively large number of patients. The study contains actual 

cluiical information together with the standard administrative data. The collecting of data 

was performed within the Manitoba Heaith Reform Impact Study (MHRIS). Al1 index 

cases of AMI within the province between 1 October 1991 and 30 September 1992 were 

identified using Manitoba Hedth hospital separation abstracts. Al1 discharge abstracts 

whic h contained code "41 0. xx" according to the Internat ional CZassifcation of Diseases 

- yh Revision - Chical Modifications (ICD-9-CM) in any of the 16 diagnostic fields 

were identified (Appendix 1). Al1 records with non-Manitoba postal and municipal codes 

were excluded fiom the hospital discharge abstracts, as were al1 Manitoba hospital 

discharge records with a hospital number indicating out-of-province location. A team of 

expenenced abstractors screened the charts using the bbAbstractors Field Manual: Acute 

Myocardial Infarction (AMI)", prepared especiaily for this project (Appendix 2). 

Additional reference information (such as MHRIS Comprehensive Manual: Acute 

Myocardial Marction (AMI)" and MHRIS coding manual were also available (Appendix 

3)- 

Long-term follow-up on 1-year and 5-year mortality was provided by the 

Manitoba Heaith Registry. In addition, the postal code of each record was used to assign 

income quintile (based on average household income for enumeration area) with the 

income quintile macro developed at MCHPE to allow for cornparisons arnong different 

socioeconomic groups. 
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3;2 Income Quintiles 

h o m e  quintiie rankings were based upon t h e  1991 census of the Manitoba 

population. In Winnipeg the average neighborhood homsehold income value was assigned 

by linkage of the postai code to the census enumeration area via the Statistics Canada 

postal code conversion file. Based on the mean househdd incorne, the enumeration areas 

were ranked fiom the poorest to the wealthiest and Khen grouped into five population 

quintiles, each quintile containing 20 percent of the city's population. Each quintile 

contained approximately 130,000 inhabitants. Each resident was linked to an 

Enumeration Area (EA) by the residentid postal code; thus, for each resident a quintile 

income rank was assigned, with Q1 being the poorest CRoos and Mustard, 1997), (Table 

3.1). There were 1,749 EAs in Manitoba, 78 1 of them im Winnipeg. 

Since an Enurneration Area identifies a block face consisting of approxirnately 

600 people, analysis describing individuals' socioeconomic characteristics based on 

neighborhood income levels can be sensitive to t h e  population's socioeconomic 

charactenstics (Mustard and Frohlich, 1995). 

Table 3.1 Minimum and Maximum Value of Average Income by Quintilc Rank 

in Manitoba's Urban Settings (S CDN) 

Quintile Minimum Maximum Mean 

QI 8,767 23,740 1 8,946 

Q2 23,740 28,393 26,037 

4 3  28,393 34,150 3 1,38 1 

Q4 34,150 43,048 3 8,3 73 

Q5 43,048 126,s 12 54,967 
L 
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3.3 Definition of AMI 

Acufe Myocardial Infurclion (AMI) - is an Lrclternic myocardinl necrosis urually 

resulfing from abrupt reduction in coronary 6loodjIow to a segment of myocardium 

(The Merck Manual, 1 6h edition) 

"Acute myocardial irfarction occurs during the penod when circulation to a 

region of the heart is obstructed, usually by a thrombus or embolus, and necrosis is 

occurring: (Dorland's Medicd Dictionary, 2 8 ~  Edition, 1994). Standard criteria for AMI 

diagnosis include clinical symptoms, electrocardiographic abnorrnalities, and enzymatic 

evidence of rnyocardial injury. For a case to quaiiQ as an acute myocardial infarction any 

two of the following three groups of critena need to be present. 

compatible with AMI inciude chest pain, angina, unstable angina, neck and 

arm pain, pallor, nausea, abdominal pain, dyspnea, dizziness, etc. 

may include Q-wave, ST segment, and T wave 

indicative of AMI include creatine kinase (CK) and creatine 

kinase-MB band (CK-MB) tests. Creatine kinase is an enzyme that reflects tissue 

catabolism, and its increase above normal senim levels indicates ceIl injury. CK may be 

separated into 3 isoenzymes: CK-BB (primarily in brain tissue), CK-MM (in skeletal 

r nk l e ) ,  and CK-MB (in cardiac muscle). CK b e l s  suggestive of AMI are: 

CK - twofold elevation above normal (400 U/L and over) 

CK-MB - greater than 5% of total CK. 
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For this project, a case of AMI was defined as an index event if it fulfilled the 

following four cnteria: 

1. ICD-9-CM code of 4IO.xx was the most responsible (primary) diagnosis 

(Appendix 6); 

2. AMI episode was "fresh", i.e. less then 8 weeks old (according to KD-9-CM); 

3. Discharge dates occurred in the specified period of October 1, 1991 - September 

30, 1992; 

4. Length of hospital stay at least 5 days for patients discharged alive, in order to 

eliminate records coded as AMI that were uniikely to actually be AMIS. 

3.4 Population 

This study includes al1 hospital discharges with acute myocardial infarction 

o c c h g  during a pre-selected one-year penod. Age of the population in the study was 

specified at 45-99 years. Overall, 2,223 Manitoba residents hospitaiized for AMI had 

hospital charts eligible for data abstracting. Chart review excluded 345 cases due to the 

following: 

"not fiesh MI" (156); 

no ICD-9-CM diagnosis of 4 10.xx present on the abstract (1 05); 

index hospitaiization out-of-province (22); 

stripped charts (2 1); 

other then AMI diagnosis [hip fractures] (1 5); 

hospitaiization occurred outside of specified time penod Oct. 119 1 -Sept.30/92 (1 3);  

cerebrovascular accident occurred within 48 hours prior to admission (10); 
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m. other (3); 

resulting in the remaining cohort size of 1,878. 

Additional 61 cases had either unassignable postal code (22), or postal codes of Personal 

Care homes (PCH) or other institutions ( 3 9 ,  unsuited for linking to the census income 

data, 

- This project focussed on Winnipeg residents, since income quintiles are better 

defined in urban areas and a smaller number of hospitals are involved. This focus also 

minimized the possibility of bias resulting fiom the hîgh varïability in physician 

diagnostic tendencies and treatment charactenstics across different urban and rural 

settings. Therefore, additional 758 cases of non-Winnipeg residents were excluded. A 

fuial cohort of 1,059 Winnipeg residents was selected (Table 3 -2). 

For evaiuation of long-term outcomes, such as l-year and 5-year mortality, necessary 

adjustment was made to reflect cases lost to follow-up. Five and 24 records respectively 

were euminated, making the number for the 1-year cohoa 1,054 and that for the 5-year 

cohort 1 ,O3 5. 

3.5 Key descriptive and outcome variables 

The final AMI data set contained a wealth of clinical and utilization information 

(more than four hundred variables) used to study the relationship arnong covariates and 

outcomes of acute myocardial infarction and to assess the role of socioeconomic status 

(Appendix 4). The main variables included the following: 

O Income quintile (average neighborhood income level); 
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' Ail heaith outcornes - mortality (in-hospitai, 30-day, 1 -year 

and 5-year), complications, length of hospitalization, duration of stay in intensive / 

coronary care unit (ICUKCU), etc. 

All health care utilization outcomes relevant to AMI care: rates of phaxmacological 

therapies, diagnostic procedures, laboratory testing, and revascularization procedures 

performed during index hospitalization. 

Socio-demographic characteristics (age, gender, marital statu), 

syrnptoms and the diagnosis on admission, basic physiologïcal parameters on 

admission (hem rate, blood pressure, respiration, etc.), pre-existing comorbidities and 

accompanying conditions, location of AMI, etc. 

3.6 Statisticat analysis 

Ali statistical analyses were conducted using SAS version 6.12. 

Descriptive Statist ics 

A number of techniques were employed to descnbe the subject's demographics, 

clinical charactenstics, medical interventions, and outcomes of AMI,. Percentages were 

calculated for each categorical variable. Means and standard deviations were determined 

for continuous variables, such as age and length of hospitalization. 

Moaality and rates of AMI in different income quintiles were expressed as percentages, 

because a large number of initiai cases was excluded fo-r various reasons (as discussed 

above in p-3.4), making the cohort under investigation no longer representative of a tme 

incidence of AMI in the population and hindering the deriving of a common 

denominator. Therefore, standardization of rates would not bear much rneaning. 
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Statistical te sr in^ 

The Chi-square test of association was used to examine differences in categorical 

variables: demographic factors, clinical variables, and utilization rates for various 

diagnostic procedures, laboratory tests, and medical therapies across income quintiles. 

The rates of health care utilkation were compared across incorne quintiles. 

The differences between continuous variables [age, some physiological measurements 

(blood pressure, heart rate, etc.), and length of hospitalization, etc.] were assessed using 

the Student's t-test or the anaiysis of variance. 

Statistical significance was considered when a p-value fell below 5% in al1 analyses. 

Stratification with regard to the CO-morbidity score was employed for the anaiysis of 

clinicai and resource utilization variables, 

ModeZing 

Logistic regression anaiysis was used to assess whether and how patients' various 

demographic, clinical and socioeconornic characteristics were associated with the 

outcome variables such as mortaiity or treatment. This method is routinely used in 

andyzing categorical (presence or absence) outcomes, which can be coded as death = 1, 

no death = O; or, in case of health care utilization, procedure perj4ormed = 1, not 

performed = 0, and so on. Logistic Regression does not need to assume normal 

distribution of variabies, constant variance, or use of continuous variables in the model. 

Similar to multiple regression, the logistic regression allows using multiple e~planatory 

variables in the model. The unique effect of each explanatory variable on the outcome 

variable can be detemined, while controlling for appropriate demographic and clinical 

J.  Uhanova 



Tiie lrnpact of Socioeconomic Sfatus on Clinicaf Features and Outcornes of AMI 5 1 

covariates, Odds ratios and 95% confidence intervals for each model variable were 

analyzed. The overall model performance was evaluated by the receiver-operator 

characteristic (ROC) curve. 

The initial logistic regression rnodels for administrative data were based on work by Tu 

and his collaborators using a relatively large cohoa of 52,616 patients having an acute 

myocardial infarction in Ontario between 1994 and 1997 (Tu et al., 1999). The Ontario 

1 1-variable statistical models predicted 30-day and 1-year rnortality very wel1 with an 

area under the receiver operating characteristic (ROC) curve of 0.78 for 30-day mortality 

and 0.79 for 1-year mortaïity (Hanley and McNeiI, 1982), (Tu et al, forthcorning). Two 

independent validation data sets fiom Manitoba (4,836 AMI patients) and California 

(1 12,234 AMI patients) showed identicd ROC areas for 30-day and 1-year mortality, 

0.77 and 0.78 respectively. Therefore, using the Ontario AMI mortality prediction rules 

for the andysis of a smaller Winnipeg data set seemed appropriate, even though some of 

predictors of mortality were not statistically significant with the Iower number of cases in 

the Winnipeg sarnple. The analyses reported here compared areas under the ROC c w e s  

arnong the various data sets and models. The calibration o f  each mode1 was assessed by 

comparing the mean observed and predicted 30-day AMI mortality rates among patients 

sorted into deciles of ascending nsk. The number of outcome events per independent 

variable (EPV) was kept at least 10 (Concato and Feinstein, 1997). 
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Table 3.2 Exclusion criteria for AMI cohort 

Exclusion criteria 

+ Initial Number 

+ Not fresh AMI 

(includes persons admitted for non-cardiac reasons, 

admitted for non-cardiac or cardiac tests or procedures 

who developed an AMI as a consequence of the procedure) 

- MI occurred in the hospital 

- Elective admission for CABG or other surgery 

- MI occurred as a complication 

+ No ICD-9-CMdiagnosis of 4 l O . x ~  present on the abstract 

+ Index hospitalization was out-of-province or at ineligible 

hcility 

4 Stripped charts 

+ Other than AMI diagnosis (hip fractures) 

+ Admission date outside of specified period of 

October 1, 199 1 - September 30, 1992 

+ CVA occurred within 48 hours prior to admission 

+ Hospital could not Iocate the chart 

- - 

Removed Remains 

+ Du~Iicate ID number 1 1,878 

+ Postal codes of Persona1 Care Homes (PCH) 39 1,839 

Ir other institutions 

Unassignable postal codes 22 1,8 17 

6 Non-Winnipeg residents 758 1,059 
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4.1 Socio-Demographic Characteristics of AMI Patients 

Income Level of AMI Patients 

SocioeconoIluc status is 

diseases among the population. 

an important factor contributing to the distribution of 

In the AMI cohort under investigation, the number of 

patients declined along with the increase in the average income. The proportion of 

patients who belonged to the quintile with the lowest incorne (26.5%) was ~ i ~ c a n t l y  

greater than the proportion of patients who belonged to the quintile with the highest 

income (16.8%), [x2 25.6, p 0.0011. The ratio of Q1 (rate in the neighborhood with the 

lowest income) to Q5 (rate in the neighborhood with the highest income) was 1.58 (Table 

4.1 and Figure 4.1), ùidicating that with the decrease in incorne the nsk of an episode of 

acute myocardial infarction increases. However, that should be interpreted with caution. 

The study was concerned only with the cases of AMI, which were hospitalized, and did 

not have idormation on AMI cases without making it to the hospital. AIso, as descnbed 

in chapter 3 @art 3.4) ,  the cohort was selected fkom the total one-year sample of AMI 

cases that satisfied certain critena and, as the result, is not as diverse as the tnie 

population sample would have been. Therefore, the described cohort is not a 

representative sample of general AMI population. 
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Figure 4.1 Distribution of AMI Patients by Average Neighborhood Income 

lncome Quintiles 

Table 4.1 Demographic Characteristics of AMI patients 

Characteristic Prevalence Q1 4 2  4 3  Q4 Q5 

N=1,059 n=281 n=202 n=226 n=172 n=178 P-value 

O h  N 

Income Distribution 

Age 50-64 y e m  

65-74 years 

75+ years 

Mean age 

FemaIe sex 

Marriedi cornmon law 

Smoking* 

* The data on smoking habits may not be reliable, since the only sources of information 

were nursing notes in the charts at the time of an index hospitdization. 
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The Age ofAMI Patients 

The age of AMI patients in this study was limited by 45 - 99 years, with the mean 

age being 69.1 2 1 1.5 years. A significantly higher proportion of older patients (age 65 

and older) - 51% - were residents of the two lower income neighborhoods (QI -Q2), 

while only 34.5% of younger patients (45-64 yr.) were frorn the neighborhoods with that 

level of income (x2 26.6, p 0.001). In the highest income group (45) the opposite was 

true: while 24.7% of younger patients compnsed that group, only 12.9% of older patients 

were fiom tEe areas with the highest level of income (Figure 4.2). 

Figure 4.2 The Proportion of Seniors and Younger Adults 

Across Income Quintiles 

This is vastly related to the obvious gender difference in the age of AMI patients. 

Women were having myocardial infarctions much later in their life course than men: only 

18.2% of women (83 out of 456) were of pre-retirement age (45 - 64 yr.), while 44% of 

men (265 out of 603) were of the sarne age (x2 95.6, p 0.00 11, Figure 4.3. 

1945-64 yr. 

165-99 yr. 

19.8 

29.8 

14.7 

21.2 

24.1 

20.0 

16.7 

16.0 

24.7 

12.9 
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With the increase in income the age of patients decreases in both males and 

females and in each income quintile CF 16.2, P 0.000). The greatest difference in age at 

which individuals had AMI -approximateIy IO years- was between men and women who 

belonged to the Q5. Only in the intermediate income quintile the age gap between males 

and femaies lessened, with femaies behg  only three years older (Figure 4.4). 

Figure 4.3 Age Groups of Men and Women with AMI 

Males Females 

165-99 yr. 

i?ü 45-64 yr. 44.0 

Figure 4.4 Age of Men and Womera from Different Incorne Quintiles 
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Gender 

Contrary to the common belief that acute myocardial infarcticn is a "male 

problem", in the sample of AMI patients under investigation, the difference between the 

number of men and women was only 14%. The overall per cent of male patients was 57% 

(603 out of 1,059), and the fernale-to-male ratio of the sample was close to 0.75. 

The distribution of income between men and women with AMI was very 

different. Male patients were equally present in each income quintile, while female 

patients were most highly represented in lower income quintiles (Figure 4.5). One third 

of al1 female AMI patients (33.1%) belonged to the lowest income quintile (Ql), while 

only one-eighth of them (12.5%) were fiom the highest income group (Q5). The QUQ5 

ratio was approximately 1.1 for men, but was 2.65 for women (Figure 4.5). 

Since significantly more females with AMI were of a lower socioeconomic statu, 

with the increase in the average neighborhood income the proportions of male patients 

within each quintile also significandy increases @ 0.001), Table 3. Only in the lowest 

income qullitile (Ql) did women outnumber men, while in every other quintile the 

number of man was greater. The female-to-male ratio in the Iowest income quintile (QI) 

was 1.16, while in the highest income quintile (Q5) it was 0.47 (Figure 4.6). 

Mar itaZ Srar us 

Fifty seven per cent of patients were married or living common-law. Notably, the 

percentage of mat-ried men - 73% - was twice the percent of married women (35.5%). 

The proportion of married man did not change much with the age, in contrast with the 

sharp decline of the proportion of women who are married. This can be largely amibuted 
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to the longer overall life span of women, who outlive their male partners (Figure 4.7). 

Patients from the more affluent neighborhoods tend to be married: 77.0% in Q5 vs. 

39.2% in QI. 

Figure 4.5 Percentage of Males and Females with Different Level of Income 

h o m e  Quintiles 

Figure 4.6 Gender Distribution in Different Income Quintiles 

J. Uhanova 
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Figure 4.7 Marital Status of Men and Women by Age Category 

45-49 yr. 50-64 yr. 65-74 yr. 75+ yr. 

19Women 57.f 57.9 43.2 22.5 

I Men 71 -4 72.7 76.8 68-1 

Association between rnortaiity and socioeconomic status was modified by marital 

status. Signifcant differences in rnortality between income quintiles exist only for 

rnarrïed patients, with much more favorable outcome among high-income patients 

@ 0.001). Mortality between income quintiles, however, did not differ among unmarried 

patients (Figure 4.8). 

Figure 4.8 Association between SES and Mortality by Marital Status 

Unmarried Patients Married Patients 
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4.2 Baseline Clinical Characteristics of AMI patients 

The Timefiness of Patients' Arrival ut the Hos~ïial 

Information on the time interval between the onset of symptoms and the arriva1 at 

the hospital was available for 941 out of 1,059 Winnipeg AMI patients (88.9%). The 

average time varied across income quintiles; patients fiorn more affluent neighborhoods 

were aniving at the hospital in a much more timely fashion than their Iow-income 

counterparts. On average, patients who belonged to the Q l  were hospitalized within 24.8 

hours after the onset of  syrnptoms of an acute myocardial infarction, while patients who 

belonged to Q S  were hospitalized within oniy 8.6 hours of onset of symptoms (P 0.009), 

(Table 4.2). Timeliness of amival at the hospital after the beginning of AMI symptoms 

also depended on the gender of patients. A higher proportion of male AMI patients - 

72.2%- arrived at the hospital in the first six hours, compared to 65.5% of female AMI 

patients (P 0.030), (Figure 4.9). Both male and female patients in the higher income 

groups, however, were arrïving at the hospital sooner after their symptoms started then 

were lower incorne patients (Figure 4.10). 

Table 4.2 Time Intewal between the Onset of AMI Symptoms 

and Arriva1 at the Hospital 

Hours QI Q2 Q3 Q4 Q5 
n=234 n = 182 n=200 n=157 n=168 

% fn) %O % NI % m.. %ml P 

1-6 hm. 64.1 (150) 64.3 (1 17) 72.9 (139) 72.6 (1 14) 79.2 (133) 

7-12 hrs. 7.3 (1 7) 12.1 (22) 1 1 .O (22) 8.3 (13) 7-7 (13) 

13+ hrs. 28.6 (67) 23.6 (43) 19.5 (39) 19.1 (30) 13.1 (22) 

Mean (hrs.) 24323.7 15.522.9 . 13.722.8 10.425.7 8.622.0 0.009 

J. Uhanova 



The hpacr of Socioeconomic StaIus on Cfinicaf Feafures and Oufcomes of AM/ 6 1 

Figure 4.9 Timeliness of Patient's Arrival at the Hospital by Gender 

Males Fernales 

iJ 13+ hrs. 

17-12 hm. 

Figure 4.10 Time of Arrival at the Hospital by Patient's Gender and Income 
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Three most comrnon locations of infarction were iderior (excluding inferiolateral 

and infenoposterior walls), followed by antenor (excluding anteriolateral), and 

subendocardial (Table 4.3). Unspecified site of AMI appears to be recorded more often in 

the discharge abstracts of low-incorne patients @ 0.0 15). 

Note: datufrom the administrative dutabase 

Table 4.3 Location of Infarction 

ICD-9 AMI location (%) Ql Q2 43 4 4  Q5 

Code n=281 n=202 n=226 n=I72 n=178 

410 Anteriolateral wall 4.3 5.9 5.3 11.6 6.2 

410.1 Other anterior 19.9 24.8 19.0 20.9 22.5 

41 0.2 Meriolaterd wdl 3.6 4.0 2.7 4.7 2.8 

410.3 Iderioposterior w d  0.7 1.5 0.9 0.6 0.0 

4 10.4 Other inferior 28.5 27.7 26.1 28.5 37.6 

410.5 O ther later al 1.8 2.5 1.8 4.1 3.4 

4 10.6 True posterior uifarction 1.1 2.5 2.8 0.0 1.1 

4 10.7 Subendocardial infarction 19.2 17.3 26.6 20.4 16.3 

4 10.8 Other specified sites 3.2 0.5 0.9 0.6 1.7 

410.9 Unspecified sites 17.8 13.4 15.0 8.7 8.4 

Cornorbi& and Risk Factors 

Table 4.4 depicts baseline dinical characteristics of patients in different income 

quintiles. The most fiequent diagnosis on admission - "AMI / nile out AMI"- was 

recorded in 55% of al1 cases. Accordhg to the chat reviews, the most fiequently 

- - 
expenenced symptom -- chest pain -- occurred much more often arnong the weaithier 

patients (x2 29.2, p 0.001). This may be a result of a better ability to communkate 

symptoms by more affluent patients. Conversely, a decreased Ievel of consciousness was 
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evident more often among low-income patients (x2 10.22, p 0.023). They also had higher 

values of heart rate (F 5.83, 0.040) and respiration (F 7.3, p 0.005) per minute. Similarly, 

the Lower income patients had significantly higher rates of roentgenographic evidence of 

congestive heart failure @ 0.002), cardiomegaly @ 0.001), and pulmonary edema @ 

0.042). Review of medical histones revealed that compared to the more affluent patients, 

the low-income AMI patients have had much increased rates of congestive h a r t  failure 

(x2 1 1.1, p 0.006), cerebrovascuIar disease / stroke (x2 1 O S ,  p 0.0 13), and chronic 

pulmonary diseases (x2 19.7, p 0.001), (Table 4.4). Such findings are similar to those 

found by Alter et al. in Ontario (1999): congestive heart failure, stroke, and chronic 

pulmonary diseases were the only comorbidities exhibiting statisticaily significant - .  

differences across income quintiles. 

Other base-line clinical characteristics of AMI patients with different levels of 

incorne were largely sirnilar, which resulted in sllnilar mean Charlson comorbidity scores 

(Appendix 5). Sixty-one percent (646 out of 1,059) of patients had no significant 

comorbidity recorded on their index hospitalization and their Charlson score was zero. 

One quarter of al1 patients (282) has had a comorbidity score of 1; followed by 7.8% of 

patients widi the score of 2 and 3.3% of patients with the Charlson comorbidity score of 

3. Scores 4 to 7 have had only 1.2% of patients. The Charlson comorbidity score 

depended on age: a higher proportion of older patients (43%) has had comorbidity score 1 

and greater compared to 30% of younger patients @ 0.021), (Figure 4.1 1). Three per cent 

of patients were termindly il1 (Table 4.4). According to the chart abstracts, 

approximately one third of AMI patients were current or ex-smokers, and this figure 

being similar across the income quintiles (Table 4.1). 
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Table 4.4. Base-Line Clinical Characteristics of Patients 

According to Income Quintile 

Condition ( O h )  Ql Q2 Q3 4 4  Q5 

~ 2 8 1  n=202 ~ 2 2 6  n=172 n=I78 P - d u e  

Time fiom syrnptorns onset to hospitalization (hrs.) 24.8 

DiagmsLs Recorded o n  Admission 

AMI 1 rule out AMI 54.8 

Cardiac arrest 10.3 

Congestive heart failure 15.3 

COPD / Asthma 2.1 

Myocardial Insufficiency 1.8 

Pneumonia 2.9 

Other 8 -4 

Symptoms Recorded o n  Admission 

Abdominal pain 4.6 

Chest pain 52.3 

Decreased level of consciousness 7.8 

Dyspnea 25.3 

Nausea 12.1 

Putmonary edema 8.9 

Rales 17.2 

Shock 5.7 

3-rd heart sound 3.4 

V U  Signs Recorded during Admission to the Hospila1 

Mean Heart Rate (per min) 8 7 9 6  

Mean Systolic BIood Pressure (mm Hg) 144535 144534 14132 142533 14339  

MeanDiastoIicBloodPressure(mmHg) 85522 86ki9 84-0 85520 86219 

Mean Respiration (per min) 23.19 22.43 2 2 - 3 5  21.720 20.856 

Mean Temperature ( ~ 4  36.421.0 36.4fl.8 36.750.8 36.350.8 36.320.7 

Cftesr X-ray Recorded during Hospit~&aZion 

CardiomegaIy 29.9 32.2 32.3 24.4 15-7 

Congestive h e m  faiIure 19.6 20.8 16.4 14.0 7.9 

Puimonary ederna 15.0 15.4 13.7 13.4 7 3  
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Condition (%) QI Q2 4 3  Q4 Q5 

n=281 n=202 n=226 n=172 n=178 P-value 

EKG Abnormnlities Recorded during Hospitalization 

AtrïaI Fibrillation 

Bundle Brunch Block 

Heart Block 

lschemic Changes 

New WQ-waves 

ST elevated / depressed 

Other ST changes 

Supraventricular Tachycardia 

T-wave change 

Ventricular Fibrillation 

Ventxicular Tachycardia 

Cornorbidiîy frum Medical HLsrory 

Previous myocardial infarction 

Previous AMI within 8 weeks 

Angina 1 chest pain 

Cancer 

Cere bro-vascular accident / stro ke 

Chronic pulmonary diseases 

Chronic renal failure 

Congestive heart failure 

Coronary angioplasty 

Coronary artery bypass surgery 

Dementiai Alzheimer's disease 

Diabetes meIlitus 

Fiypertension 

:schemic hem disease / coronary artery disease 

'eripheral Vascular Disease 

'errnanent pacemaker 

reminal illness / DNR code 

0.837 

O. IO3 

0.452 

0.907 

0.880 

0.00 1 

0.037 

NIA 

0.482 

NIA 

0.8 14 

0.166 

0.00 1 

0.785 

0.848 

0.0 13 

0.00 1 

0.189 

0-006 

O -466 

0.160 

0.957 

0.05 1 

0.202 

0.202 

0.939 

0.135 

0.61 1 

J- Uhanova 
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Figure 4.11 Comorbidity of AMI Patients in Different Age Categories. 

4.3 Clinical Outcomes 

L e n ~ f h  of hospitalization 

The overail length of hospit on for AMI was between 11 and 13 days. A 

total of 87% of patients have been treated in a Coronary Care Unit (CCU) for the average 

time of 3-4 days (Table 4.5). Older patients (65 years of age and older) stayed in the 

hospital for approximately 3 days longer than younger patients (13.6216.3 and 10.8+9.5 

respectively). However, the duration of the treatment in CCU/TCU w s  the same 

regardless of the age (3-4 days). Women were hospitalized at the average 3.5 days longer 

(p 0.0002, t=3 -73) than men (l4.6kl7.l vs. 1 1.liy11.8 respectively). Similar pattern was 

described by Johansen et al. (1998), for the overall Canadian population. They found that 

". . . female AMI patients tend to have longer hospital stays than male patients" in 

1993/94. They felt this to reflect more severe disease and complications among women. 
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Table 4.5 Duration of Hospitakation across Income Quintaes 
A 

QI Q2 43 4 4  Qs P 
n=281 n=202 n=226 n=172 n=178 

Treated in 
CCU (%) 85 .O 84 -2 86.7 90.7 90.5 

Mean LOS 3 -523. I 3 - 5 s  .5 4.1s.2 3.6&2-7 4.222.8 O. 173 
in the CCUACU 

Overai1 LOS 13.321 5.5 13.6519.6 1 1.729.7 1 1.4k7-7 13.1+15.7 0.197 

Treatrnent o f A M  during the hospitd stay 

The anaiysis of treatment for AMI included evaluation of the use of standard drug 

therapy (as recomrnend by ACAKMA), i.e. aspirin, thrombolytic therapy, heparin, and 

beta-blockers; utilization of revascularization procedures (coronary angioplasty and 

coronary artery bypass graft); as well as the use of diagnostic testing @oth invasive and 

non-invasive). Consistent with other studies, the utilization of standard treatment and 

diagnostic techniques varied markedly among patients with differemt levels of income. 

Thus, high-income patients were treated twice as often with the thrombolytic therapy and 

received heparin fi@ percent as often @ 0.001). Low-income patients, conversely, 

required more aggressive treatment interventions, such as intubation (g> 0.0 1 O), Table 4.6. 

Invasive revascularÏzation procedures, such as coronary angioplasty and coronary 

artery bypass surgery, were utilized with similar fiequency for patients from al1 income 

groups. However, this should not undermine the fact that these prosedures are usually 

performed after the discharge fiom the hospital, and, therefore, do nmt represent the tnie 

patterns, which are known to have a large SES gradient. Two diagnostic procedures were 

performed more ofken among patients who belonged to the higher inoome groups. Stress 
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exercise testing was performed hKice as ofien among patient from the highest income 

quintile (20.2%) than among patients belonging to the lowest income quintile (1 1 .O%), 

@ 0.022). Similady, the MUGA scan (multiple gate acquisition scan) was also performed 

more often among the higher income patients (p 0.01 l), Table 4.6. 

Table 4.6. Patterns of Treatment across Income Quintiles 

Treatment ('A) Ql QZ Q3 Q4 Q5 

n-281 n=202 n=226 n=i72 n=178 P 

Medica tions : 

Aspùin 

Beta-blockers 

Heparin 

Thrombolytic therapy 5 24 hr. 

Use of Medical and Surgical Services: 

K U  / CCU admission 

CPR adrninistered 5 24 hr. 

Intubation 

Coronary angioplasty 

Coronas. artery bypass surgery 

Use of Diagnostic Testing: 

Angio grap hy 

Stress exercise testing 

Echocardiography 

Thallium scan 

MUGA scan 

Vote: dataj-om the chart review 

Other tests 17.1 19.8 15.5 15.7 19.1 0.775 

J. Uhanova 
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Success in the treatment of acute myocardial infarctions depends largely on how 

soon the treatment is started afler the onset of symptoms. Some therapies - thrombolytic 

therapy with ACE-inhibitors in particuiar -- are highly effective in the first six hours, less 

so in the first twelve. Therefore, the proportion of patients who receive thrombolytic 

therapy depends on the timeliness of arrivai at the hospital. Nevertheless, even after 

stratification by the time of the arriva1 at the hospital, a significant difference persists in 

the use of thrombolytic agents and heparin across the income quintiles among patients 

who arrived within 6 hours from the onset of symptoms (Table 4.7). 

Table 4.7 Treatment across Incorne Quintiles 

Stratified by the Time of the Arrivai at the Hospital 

J. Uhanova 
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M e r  stratification according to the timeliness of one's arriva1 at the hospital, the 

rates of procedures were largely similar, with few exceptions. Among men who arrived 

early, thrombolytic therapy was still administered significantly more often among high- 

income patients, as was the MUGA scan among women. The numbers of patients and 

cases in the two groups with later arrivais (7-12 and 13+ hours) were too srna11 to be 

compared. 

Table 4.8 Treatment across Income Quintiles 

Stratified by the Time of Arriva1 at the Hospital and by Gender 

MALES Treatmen t Hours Q1 42 43 4 4  Q5 P 
n=234 n=182 n=200 n=I57 n=I68 

Aspirin 1-6 81.7 83.8 80.5 73.9 85.0 0.459 

Angio grap hy 

Echocardiogram 1-6 46.5 52.7 39.1 43.5 36.6 0.257 
13+ 55.9 33.3 28.6 45.0 46.2 0.304 

MUGA scan 1-6 9.9 13.5 8.1 5.8 15.1 0.297 
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FEMALES Treatment Hours Q1 Q2 Q3 Q4 Q5 P 
n=234 n=/82 n=2OO n=157 n=I68 

Aspirin 1-6 69.6 69.8 69.2 73.3 75.0 0.962 

Echocardiogram 1-6 41.8 20.9 30.8 42.2 40.0 0.134 
13+ 39.4 44.0 33.3 30.0 55.6 0.767 

MUGA scan 1-6 12.7 4.7 7.7 6.7 25.0 0.024 

Cornparison between two combined groups: quintiles Q 1 -Q2 (income level 

$ 8,767 - 28,393) versus quintiles Q4-Q5 (income level $ 34,150 and up) revealed that 

higher income male patients who arrived at the hospital early were more likely to be 

treated with thrombolytic therapy and in ICUKCU, but less often required intubation. No 

differences were found in the treatment of female patients (Table 4.9). 

J. Uhanova 
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Table 4.9 Treatment of Lower Income vs. Higher Income Men and Women 

Males Females 
Treatment Hours 41-42 44-45 P QI-Q2 44-45 P 

n=2I7 n=212 n=199 n=I13 

AspirÏn 1-6 82.8 80.2 0.573 69.7 77.4 0.201 

1 76.9 78.8 0.841 60.3 73.7 0.292 

4ngio grap hy 1-6 31.0 28.4 0.613 18.0 23.5 0.332 

13+ 21.2 33.3 0.216 15.5 15.8 d a  

Echocardiogram 1-6 49.7 39.5 0.074 34.4 41.2 0.325 

7-12 55.0 52.9 0.901 52.6 11.2 d a  

13+ 48.1 45.5 0.810 41.4 42.1 0.951 

MUGA scan 1-6 11-7 11.1 0.867 9.8 15.3 0.232 
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Complications durina Hospita lizat ion 

The most fiequent complications during hospitalization for the AMI were angina 

(32.5%), followed by congestive heart failure (19.2%), and bleeding (8.3%). All types of 

complications were noted with a sirnilar fiequency across the income quintiles (Table 

4.10). 

Table 4.10. Complications dunng Hospital Stay with the Index AMI Admission 

Condition (%) Ql Q2 Q3 Q4 Q5 

n=28 1 ~ 2 0 2  ~ 2 2 6  n 4 7 2  n=178 P 

Angina 

Bleeding 

Cardiac arrest 

Cardiogenic shock 

Cardiovascular disease / stroke 

Congestive heart faiIure 

Deep vein thrombosis 

Pneurnonia 

Pulrnonary emboli 

Re-infarc tion 

Other 

J. Uhanova 
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MortaZity and Socioeconornic Status 

When the ultimate outcome, death versus survival after an episode of acute 

myocardial infarction, is compared across income quintiles, the drarnatic difference 

become evident. Mortality was much higher among patients from the lowest income 

neighborhoods than among their intermediate and high-income counterparts. Both short- 

term and long-term figures showed an inverse relationship between the patient's income 

and rnortafity (Table 4.11 and Figure 4.12). The ratio of QI (mortality in the 

neighborhoods with the lowest income) to Q5 (mortality in the neighborhoods with the 

highest income) was 2.9 for 30-day mortaiity, 2.3 and 2.1 for l-year and 5-year mortality 

respectively. Lower income patients have a markedly decreased overall chance to survive 

an AMI episode. 

Table 4.11. AMI Mortality by Income Quintile 

Mortality QI Q2 Q3 Q4 Q5 Ql/Q5 
%O n=28 1 n=202 n=226 n=172 ~ 1 7 8  Ratio 

In-hospital* 2 1 .O (59) 22.8 (46) 12.8 (29) 15.1 (26) 7.9 (14) 2.7 

30-Day* 21.0 (59) 22.8 (46) 12.4 (28) 14.5 (25) 7.3 (13) 2.9 

1 -Year* 34.2 (91) 33.2 (67) 22.1 (50) 20.9 (36) 14.0 (25) 2.3 

5-Year* 55.5 (1 56) 51.5 (1 04) 38.1 (86) 40.7 (70) 27.0 (48) 2.1 

I I 
Note: ~ h e  number of deaths is given in parentheses afier the percentages 

*P O. 000 

The same inverse trend (decreased mortality with the increase in income) remains 

within groups stratified by the comorbidity score. The most pronounced difference was 

evident in the strata of AMI patients with no comorbidities recorded during the index 
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hospitalization (Charlson score O). The Iargest difference was in 30-day mortality (Q 1/Q5 

ratio 7.3), while for the 1-year and 5-year mortality the Ql/Q5 ratio was 3 (Figure 4.13). 

Ln the strata of patients who had one clinically important comorbidity (Charlson Score 1) 

the overall trend in rnortality was similar, dthough the difference was not that large 

(Q 1/45 ratio was 1.9,2.3, 1.6 for the 30-day, 1-year and 5-year mortaiity respectively). 

Figure 4.12. Mortality after AMI in Different Income Quintiles. 

Figure 4.13 Mortality in Income Quintiles, Stratified by the Comorbidity Score 

Comorbidify Score=O Comorbidity Score=l 
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Mortality rates of AMI patients also varied depending on the age group to which 

patients belonged. Mortality during hospitalization was 3.8 times higher among the older 

patients, 30-days rnortality was 3.5 times higher among them, 1-year mortality was 3.6 

times higher, and 5-year rnortality was 2.8 times higher than one among the younger 

patients @ 0.00 1). As many as 80% of pre-retirernent age patients survived 5 years after 

the index episode of AMI, while less than 50% of older patients were alive at that time 

(Fig. 4.14). 

Figure 4.14 Post-AMI mortality in different age groups 

Morfalitv and the Timeliness ofArrival a& rhe Hospiral 

Among patients hospitalized early in the course of AMI, mortality varied 

significantly with respect to income quintiles. For those who arrived at the hospital later 

(more than 6 hours after the onset of symptoms) the difference, although present, was not 

statistically signifiant (Table 4.12). 
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Table 4.12 AMI Mortality across Incorne Quintiles 

Stratified by the Time of Arrival at the Hospital 

Hours to 

Rate Arriva1 QI Q2 Q3 Q4 45 P 
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5.1 Construction of AMI Mortality Prediction Model. 

Mortality after an episode of acute myocardiai infarction depends on a wide range 

of different factors. Not only the timeliness of medical treatment and its type, but aiso the 

patient's demographic charactenstics and comorbidities thar existed pnor to AMI 

contribute to the probability of survival after an AMI. Which factors are the most 

important and accurate in predicting mortality after an AMI? And which of them shodd 

be included in the logistic regression models for prediction of AMI mortality? This 

chapter deals with the modeling of treatrnent and survival after AMI, evaluating the 

significance of nsk factors, hcluding socioeconomic status, on the outcomes of AMI. 

5.2 A Logistic Regression Model 

The initial logistic regression models for administrative data were based on work 

by J. Tu and his collaborators using a relatively large C O ~ O ~  of 52,616 patients having an 

acute myocardial infarction in Ontario between 1994 and 1997. Forty variables were 

considered for the mode1 and subsequently tested. The final mode1 included 11 variables. 

Those Ontano statistical models predicted 30-day and 1 -year rn ortality very well with an 

area under the Receiver Operator Charactenstic (ROC) cuve of 0.78 for 30-day mortality 

and 0.79 for 1-year mortality (Hanley and McNeil, 1982), (Tu et al, forthcorning). Two 

independent validation data sets fiom Manitoba (4,836 AMI patients) and Caiifomia 

(1 12,234 AMI patients), showed identical ROC areas for 30-day and l-year mortality - 

0.77 and 0.78 respectively. Therefore, using the Ontario AMI mortality prediction d e s  

J ,  Uhanova 
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for the analysis of a smaller Winnipeg data set seemed appropriate, even though some of 

the predictors of rnortality were not statistically significant with the fewer cases in the 

Winnipeg sample. 

The prevalence of nsk factors included in the prediction mode1 in Winnipeg AMI 

cohort was very simila to the one of the Ontario cohort despite the large difference in 

size (Table 5.1). In both data sets the most prevalent comorbidity was congestive heart 

failure, fol lowed by cardiac dysrythmias. 

The logistic regression mode1 for 30-day mortality prediction worked reasonably 

well. The strongest predictors of mortality were shock (odds ratio 16.56, 95% C.I. 7.28- 

37-68), followed by acute renal failure (OR 8.59, 95% C.I. 3.04-24.24), and age greater 

then 75 years (OR 7.69, 95% C.I. 2.14-27.66). Other significant risk factors for rnortality 

were pulmonary edema (OR 3 -41, C.I. 1.34-8 -64) and congestive heart failure (OR 1.8 1, 

C.I. 1.21-2.69). Although some of the factors were not significant compared to the 

Ontario cohort, the overall performance of the model yielded very similar results with 

ROC of 0.77 (Table 5.2). 

For the 1-Year mortality prediction model the presence of shock, congestive heart 

failure, acute and chronic renal failure, as well as age greater then 65 years were 

significant predictors of mortality. Despite the lack of significance for the other factors in 

the mode1 (due to sample size), the overall performance of the model was the same as in 

Ontario - a ROC area was 0.79. 

When the sarne model is tested for the 5-year mortality, al1 the variables (except 

for the presence of pulmonary edema and female gender) becarne statistically significant 
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predictors of mortality; this is primady due to the Iarger number of deaths. The ROC 

area is 0.82 (Table 5.2). Of note is the fact, that the direction of association for mortality 

and female gender is the opposite (rather protective) than that of the ICES model, where 

to be a femaie was a risk for increased mortality. This may be due to exclusions 

generated in developing the clinical sample. 

5.3 Comparing Administrative and Chart Abstracts Data 

The extensive administrative and clinical data for a sample of Winnipeg AMI 

patients has made it possible to examine the utility of administrative data in some detail. 

Using British Columbia data, Humphries et al (2000) went back two years before the 

index hospitalization to compare comorbidities generated from administrative data with 

those derived fiom clinical data. Although comorbidities were slightly underestimated in 

administrative data, predictions using administrative data were very similar to those 

based on chart reviews. 

When selected conditions are compared according to the source of information in 

the Winnipeg cohort, the most important conditions in terrns of outcornes, such as 

cardiogenic shock, congestive heart failure, diabetes mellitus, and chronic rend failure, 

were reported with sirnilar frequency in administrative and clinical data. In fact, the 

administrative database reported a higher percentage of congestive heart failure 

(consistent with Humphries et a . )  Conditions significantly less reported by 

administrative data included previous AMI, pulmonary edema, cancer, and stroke (Table 

5-3). Abstracted clinicat information of patients whose comorbidity score was zero 

according to administrative data, revealed that one third of them had history of 

J. Uhanova 
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hypertension, 25% had angina, and 20% had an ischemic heart disease and myocardial 

infarction recorded in the medical chart during index hospitalization. For the reasons that 

are not clear, these and other comorbidities were particularly under-reported in the 

discharge abstracts of low-income patients (Table 5.3.1). 

The logistic regression models for predicting 30-day, 1-year, and 5-year mortdity 

afier AMI using conditions tested by the ICES model (Tu et al, 1999) were constnicted 

separately on the bases of administrative and clinicai data. Slight changes were made to 

facilitate cornparisons of the two data sets. Diabetes with complications was not coded in 

the cluiicaf study; therefore the "diabetes" diagnosis was used for cornparison. Also, only 

ccchronic" rend failure was distinguished in the chart review. In addition, conditions 

known as 'kardiac dysrhythrnias" were not coded in the chart review. Despite the above 

noted ciifferences in the fiequency of some conditions, the prediction models were 

strikingly similar (Table 5.4). The most important predictors of in-hospital mortality in 

both models were age (75 years and older), shock, congestive heart failure, and chronic 

rend failure for the model based on administrative data. 30-day mortality was best 

predicted by age (65 years and older), shock, congestive heart failure, pulmonary edema 

and chronic renal failure for the model based on administrative data. In the chart-based 

model, only the age (greater than 65 yr.) and shock were significant predictors of 

mortality. The same variables were significant risk factors for the 1-year mortality. Ai1 

variables, except for the female gender and pulrnonary edema, were significant predictors 

of the 5-year mortality in the model based on administrative data, while being female was 

protective in the model based on chart data. Finally, age 50-64 yr. and diabetes failed to 

reach significance level in the mode1 based on chart abstracts (Table 5.4). 
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5.4 Models Based on Clinical Data 

Detailed information extracted fiom the charts of AMI patients allows 

incorporating of some of the most important clinical measures into the rnortaiity 

prediction model. Both the diagnosis and clinical status reported on admission, together 

with the basic physiologicd measurements (blood pressure, heart rate, etc.) and 

electrocardiographic changes may aid in predicting the outcomes of AMI. After 

evaluation of the significance of each of these factors (Table 5.9, only those variables 

significant at the 0.05 Ievel were selected. 

Thus, some electrocardiographic changes were important risk factors for in- 

hospitd AMI mortality: ventricula. fibrillation and bundle brunch block, as well as 

supraventricular tachycardia, while the presence of ST or T-wave changes was predictive 

of a favorable outcorne. Cardiac arrest, shock, congestive heart failure, and third heart 

sound present during admission were nsk factors predictive of AMI rnortality. Somewhat 

surprisingly, the history of previous AMI was not a significant factor even in univariate 

adysis ,  as was the antenor or lateral location of AMI, which was a nsk factor in the 

mode1 suggested by Krumholz et al, 1999, but not in our analysis. Conversely, the 

admission diagnosis ''chest pain", as well as increased systolic blood pressure and heart 

rate were '~protective" factors for AMI mortality (except for tachycardia for 5-year 

mortality). Such laboratory findings, as creatine kinase greater then 400 U/L on 

admission, prothrombin time greater then 14/sec, increased levels of blood urea nitrogen 

and glucose were also significant predictors of rnortaiity after myocardial infarction 

(Tables 5.6 and 5.8). Another factor greatly affecthg rnortality was marital status. 

Married (and living common iaw) patients had greatly reduced nsk of 1-year and 5-year 
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mortality. Therefore, the inclusion of these nsk factors into the logistic regression mode1 

could potentially result in a better statistical model for predicting the outcome of AMI. 

A11 these variables were incorporated into multivariate logistic regressions, which also 

included the variables fiom administrative data presented in Table 5.2. Only variables 

with 20 or more cases were included in the analysis. Ventricular fibrillation (N=15) and 

supraventncular tachycardia (N=I O) were eliminated according to this critenon 

The above-mentioned model (by Krurnholz et al., L 999) was derived from a large 

population (82,359) of AMI patients 65 years of age and older in the US. That model 

invofved 7 variables describing patient's status on arriva1 to the hospital: age, cardiac 

arrest, anterior or fateral location of AMI, systolic blood pressure, white blood ce11 count, 

semm creatinine, and congestive hem failure. Each of these variables was included to the 

testhg of the model based on Winnipeg cohort of 1,059. Al1 models appear reasonably 

robust. Adding the clinical variables rnoderately increased the area under the ROC curve. 

The ROC area went h m  0.77 to 0.82 for 30-day mortaiity and fiom 0.82 to 0.86 for 5- 

year mortality. SimiIar results were obtaùied with comorbidities taken fÎom the clinicd, 

rather than the administrative data. These measures of fit compare very well with those 

reported in the literature (Krumholz, 1999). 

5.5 Treatment 

A large number of recent studies have shown the use of routine medical therapies 

after acute rnyocardial infarction to improve sunrival (Topo1 et al., 1993; Murray et al., 

1999; Tu et al., 1999), etc. (for more see chapter two). In the model adjusted by patient 

demographics, the use of aspirin and beta-blockers significantly improved survival, 
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while, somewhat surprisingly, the use of early thrombolytic therapy did not affect 

mortaiity (Table 9). nie choice of therapy is largely dependent on the patient's stanis and 

symptoms present during admission. Advanced age (65 years and older) and congestive 

heart failure was predictive of lesser utilization rates for al1 dmg therapies (age 75+ for 

beta-blockers). Cardiac arrest negatively affected the use of heparin, beta-blockers, and 

aspirin, while shock and dyspnea reduced rates of use of aspirin and beta-blockers. 

Patients admitted with the diagnosis "AMI / rule out AMI" and with chest pain as a major 

symptom on admission were more Iikely to receive each dnig therapy. Socioeconornic 

status appears to affect utilization of beta-blockers, heparh and (to an even higher 

degree) thrombolytic therapy (Table 10). The mode1 was the most sensitive in predicting 

thrombolytic therapy (ROC area 0.751) and less sensitive in predicting the use of beta- 

blockers (ROC area 0.693). Gender was not a significant factor in the utilization of the 

dmg therapies in this sarnple of AMI patients. 

5.6 Socioeconomic Staîus 

A number of demographic, diagnostic and clinical measures differ significantly 

across income quintiles (Table 5.8). Overall, AMI patients of lower socioeconornic status 

were more likely to be older, female, and not married than their affluent counterparts. 

Similarly, the conditions such as congestive heart failure, cardiomegaly, tachycardia 

(kart rate greater than 100 beats per minute), and high Level of blood urea nitrogen 

(BUN) were significantly more prevalent among patients who were residents in lower 

income neighborhoods. Upper income patients were more likely to have their highest 

creatine kinase (CK) equal to or greater than 400 U/L and report chest pain on admission. 
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Addition of socioeconomic status to the Iogistic regression models revealed that 

even after controlling for numerous demographic and dinical risk factors, income level 

was still a significant predictor of rnortality after AMI. Patients in the highest income 

group (Q5) had much-improved chances of both short-term and long-term suMval after 

AMI. The overall mode1 performance improved with the ROC area statistics for 30-day, 

1-year, and 5-year rnortality, being 0.83, 0.84, and 0.86 respectively. These enhanced 

AMI mortality prediction models are presented in Table 5.7. Sunilarly, after controlling 

for the demographic characteristics and medical therapies received in the hospital, 

socioeconomic status still plays an important role in the outcome of AMI. Patients 

residing in the high-incorne neighborhoods have a significantly decreased risk of 

rnortality (Table 5.1 1). 

J. Uhanova 
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Table 5.1. Risk Factors lncluded in the Mortat ity Prediction Mode1 
for Ontario and Manitoba AMI Cohorts 

Risk  Factors ICD-9 CM PrevaIence 
Codes Ontario Winnipeg 

N=52,6 16 N=1,059 

Age 50-64 27.2 26.3 278 

65-74 28.9 33.0 349 

70+ 32.8 34.2 362 

Female 36.9 43.1 456 

Shock 785.5 2.5 3.5 37 

Diabetes w/ complications 250.1-250.9 2.0 3 -5 37 

Congestive heart failure 428.x 20.7 23.9 253 

Malignanc~ 140.0-208.9 1.9 2.1 22 
Cerebrovasdar disease 430.0-438.x 4.1 6- 1 65 
PuIxnonary edema 518.4, 514.x 1.3 2.2 23 
Acute rend failure 584.q 586.s. 788.5 1.5 2.0 21 

Chronic rend failure 585.q 403-404.~ 996.7 2.4 3.5 37 

394.2, 399.4, v451 
Cardiac dysrhythmias 427.0427.9 14.7 18.9 200 

J. Uhanova 
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Table 5.3 Comparing Reported Comorbidities by Data Source 

Comorbidity Administrative Data Chart Abstract O/O 

O h  IV ?40 N x2 P Agreement Kappa 

S hock 

Diabetes 

Congestive heart 
Failure 

Mat ignancy 

Cerebrovascular 
D isease 

Lhronic renal 
'ailure 

'revious AMI 
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Table 5.4 Comparing Models Based on Adminstrative Data and on Chart Abstracts 

Administrative Data Chart Abstracts 

Risk Factors Parameter Odds 95% Parameter Odds 95% 
Estimate Ratio C.L Estimate Ratio C.I. 

Age 50-64 

65-74 

lrea Under the Curve 0.759 O. 760 

3. Uhanova 
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Table 5.4 Cornpcrring Models Based on Adminstrative Data and on Chart Abstràcts (continued) 

5-Year Mortality 

Administrative Data Chart Abstracts 

Risk Factors Parameter Odds 95% Parameter Odds 95% 
Estimate Ratio C L  Estimate Ratio C.I. 

Age 50-64 

65-74 

7% 

=emale 

3 hock 

Diabetes 

Songestive h m  
'dure 

vlalignancy 

3erebrovascular 
iisease 

'ulmonary edema 

Lerd failure 

ntercept 

J / Deaths 

!rea Under the Cuwe 0.817 

J. Uhanova 
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Table 5.5 Signifiant Univariate Predictors of Mortality d e r  AMI 

Variable Prevalcnce Mortality 
O h  N 30-day 1-year 5-year 

Mamed / living common Ia r~  56.8 60 1 -t 

Laboratory results (earliest ;ifter hospital admission) 

1-st CK >=400 42.7 452 

Highest CK >=400 89.3 946 

Hi& WBC 39.3 416 

High PT 10.1 107 

High BUN 3 1.3 33 1 

Hypergiycemia 85.1 90 1 

Cardiomegaly on X-ray 16.2 292 

Clectrocardiography results (earliest after hospital admission) 

Other ST changes 3 1.3 33 1 

Bundle brunch bIock 10.2 108 

Zesults of Physical examination (results during admission) 

Heart rate 6 0  /min 11.2 119 

Heart rate >IO0 /min 19.7 209 + 
SBPC~O ~g 2.7 29 + 
SBP>140 mm Hg 5 1.1 54 1 + 
Respiration>20/min 45.1 478 3- 

3-rd hart sound 4.0 42 + 
Iiagnosis on admission 

Chest pain 62.1 658 + 
Cardiac anest 9.4 9 9 + 

4 1,059 

Variables included were signdïcant at the -05 level for one or more of the mortality intervais. Only variable 
with 20 or more cases were included; ventricuiar fibrillation showed a statisticalIy sigrufïcant relaîionship v 
mortaIity but only 15 cases were,recorded. 

J. Uhanova 
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Table 5.6 Predicting post-AMI Mortality using Adminmative and CIinical Data 

b 

30-Day 5-Year 

Risk Factors Parameter Odds 95% Parameter Odds 95% 
Estimate Ratio C. 1. Estimate Ratio C.L 

Age: 5 0 - 6 4 ~ ~ .  0.5378 1.46 0.38-5.56 1.0576 2.88 1.10-27.52 

65-74 JT. 1.1398 3.13 0.85-1 1.45 1.8065 6.09 2.36-15-75 

7% yr. 1-8616 6-43 1.75-23.67 2,8484 17.26 6.56-45.39 

Fernale -0.2459 0-78 0.52-1.17 4 -51  80 0.60 0.41-0.86 

Married / common law 4.4770 0.62 0,444.88 
Administrative data 

Shock 2.5322 12.58 5.40-29.33 1.5050 4.50 1.59-12.75 

Diabetes 
w/complications -0.0349 0.97 00.36-2.56 1.1841 3 -27 1.26-8.49 

Congestive hart 
fdure 0.5236 1.69 1.1 1-2-57 0-8034 2-23 1 SO-3 -34 

Malignancy -0.3973 0.67 0. 19-2.35 2.1495 8.58 2.16-34.16 

Cerebrovascular 
disease -0.1442 0.87 0.0.43-1.75 1.1859 3.27 1.56-6.86 

Pulrnonary edema 1.00 13 2.72 1.00-7.43 -0.4193 0.66 0.21-2.10 

Acute rend fdure 2.0759 7.97 2.59-24.57 1.62 17 5.06 1.03-24.89 I 

Chronic rend failure 0.889 2.43 1 .O 1-5.88 4.1112 61.02 6.13-607.63 

Cardiac dysrhythmia -0.2937 0.75 0.46-1.20 0,2575 1.29 0.86- 1.95 

Laboratory resuIts 

High W C  count 0.4542 1.58 1.13-2.21 

High PT 0.7636 2.15 1.22-3.77 0.7363 2.09 1.24-3 -32 

-High BUN 0.45 19 1.57 1.04-2.38 0.6930 2.00 1.40-2.90 

Hyperglycemia 0.6853 1.98 1.03-3.8 1 

Cardiomegaiy on X-ray 0.5672 1.76 1.2 1-2-36 
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Table 5.6 Predicting post-AMI Mortality using Admi~strative and Clinid  Data (continued) 

30-Day 

Risk Factors Parameter Odds 

3hysical examination 

Heart rate €60 /min 

Heart rate > 100 /min 

SBPB140 mm Hg 

Respiration >20/min 

3-rd heart sound 

biagnosis 

Chest pain 

Cardiac arrest 

ltercept 

r 

leaths 

Estirnate 

-0.73 13 

0.7845 

-0.6043 

0.7369 

-3 -522 1 

1,059 

17 1 

lrea Under the Curve 0.816 

Ratio 

0.48 

2.19 

0.55 

2.09 

Parameter Odds 
Estimate 

4.6958 

0.4769 

-0.4246 

0.3759 

-0,3658 

-2.5272 

1,035 

464 

O. 863 

Ratio 

0.50 

1-61 

0.65 

1-46 

0.69 

J. Uhanovu 
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Table 5.7 Predicàng AMI Mortality from Administrative and Clinical Data W h  Addition 
of Socioeconomic Status 

Risk Factors Parameter Odds 95% Parameter Odds 95% 
Estimate Ratio C.I. Estimate Ratio C-L 

Age: 50-64 yr. 

65-74 yr. 

75+ yr. 

Fernale Sex 

Marrïed / common Iaw 

4drninistrative data 

Shock 

Congestive hart 
failur e 

Pulmonary edema 

Acute rend failure 

C hronic rend failure 

Diabetes 
w/complications 

Cardiac 
dysrhythmias 

,aboratory results 

Kigh WBC 

Kigh PT 

Kigh BUN 
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Table 5.7 Predicting AMI Mortality from Administrative and Clinka1 Data with Addition of 
Socioeconomic S tatus (continued) 

30-Day S-Year 

Risk Factors Parameter Odds 95% Parameter Odds 95% 
Estimate Ratio CIL Estimate Ratio C.L 

Physical examination 

Hart rate (60 /min 

Heart rate > 100 /min 

SBP>140 mm Hg 

Respiration >20/min 

3-rd heart sound 

Diagnosis on admission 

Chest pain 

Carciiac arrest 

iocioeconomic status 

Incorne Quintiie* Q2 

43 

4 4  

Q5 

htercept 

'J 
Ieaths 

irea Under the Cuwe 

'Reference category for odds ratio is those fiom the neighborhoods with the lowest income (QI). 
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Table 5.8 Socioeconomic Status and Distribution of Model Variables 
Income Quintile 

Risk Factors PrevaIence QI 4 2  43 4 4  Q5 P 
N=1059 N=281 N=202 N=226 N=172 N=178 
O b  N 

Age 50-64 years 

65-74 years 

7% years 

Fernale 

Mamieci / common law 

Qdminstrative data 

Shock 

Diabetes with 
complications 

Congestive kart 
faiiure 

Malignancy 

Cerebrovascular 
Disease 

Pulmonary edema 

Acute rend fâilure 

Chronic rend failure 

Cardiac dysrhythmias 

'hysical examination 

Heart rate <60 /min 

Heart rate > 100 /min 

SBP-440 mm Hg 

3rd heart sound 

aboratory results 

CK>=400 

Kighest CK>=400 

High BUN 

WB-1 1*109 

-1 4mm/sec 

Cardiomegaly on X-ray 

iagnosis on admission 

Chest pain 

Cardiac arrest 

J.  Uhanova 



Table 5.9 Medical Therapies for AMI 

--- 

30-day Mortality 1-Year Mortality 5-Year Mortality 

Variable Parameter Odds 95% Parameter Odds 95% Parameter Odds 95% 
Estimatc Ratio C.I. Estimate Ratio C.I. Estimatc Ratio C.I. 

Age 50-64 yr. 

65-74 yr. 

7 5 t  yr. 

Female 

Aspirin 

Heparin 

Thrombolytics 

Beta-blockers 

intercept 

N 
Deaths 

ROC area O. 799 O. 800 



The lrnpzczt of SacioecmornV Stutm on Chicai Feanrres and Ourcomes O,~AMI  99 

- T t - m *  
'? r- -* e. 
O O C -  

7 
C 
l-' 



The Impact of Sociwconomic Stam on Chical Feuttires and Olctcomes ofAM1 1 00 



The Imper o.Socioeconomic Stams on Ciinical Featwes and Ou~comes of .,hW[ 1 0 1 

The ICES mortality prediction mode[ was tested on different populations of AMI 

patients in Manitoba. The model was applied to the overall cohort of 1.817 patients, as 

well as to 1,388 Manitobans residing in urban areas (mainly Winnipeg and Brandon). In 

addition, the model was tested on the subgroup of patients with so-called "definite AMI". 

This group was identified during the chart review process if the clinical presentation 

compatible with the diagnosis of AMI (chest pain, angina, etc.) was accompanied by 

certain EKG changes: "Q-wave / transmural AMI", or Yoss of R forces", or "Q waves 

(new, significant, large)", and creatine kinase above the upper limit of  normal (200UL) 

(Ducas, 1998). Out of 1,059 Winnipeg's AMI patients, two thirds (66.7%) fitted the 

above criteria. 

Testing the eleven-variable ICES model (chapter 5) on different populations of 

AMI patients revealed that the highest reliability of the model was achieved when applied 

to the most hornogeneous population of patients - Winnipeg residents who were 

classified as cases of "definite AMI" (Table 6.1). Al1 ROC curves were above 0.80, and 

higher than ones for the two other populations (Tables 6.2 and 6.3). However, the E P V  

values were less then 10 for in-hospital and 30-day mortality models with only 84 and 86 

deaths. However, the number of events (deaths) was sufficient for higher EPV values in 

the logistic regression models predicting 1-year and 5-year mortality. Significant for 

predicting 1 -year mortality were age greater than 65 years, shock, congestive heart 

faiiure, acute and chronic rend failure. The ROC statistics was 0.83. When this same 
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model was tested for the 5-year mortality, al1 variables but three (pulmonary edema, 

cardiac dysrhythmia, and female gender) becarne statistically significant predictors of 

mortality. The ROC area was also 0.83 (Table 6.1). 

Testing the model on a larger and more diverse patients' population (residents of 

urban areas) produces slightly smaller ROC statistics (Table 6.2). 30-day mortality was 

best predicted by presence of shock, congestive heart failure, pulrnonary edema, and 

acute rend failure, as well as advanced age (65 years and older). with ROC curve 0.75. A 

1 -year rnortality was predicted by the sarne variables but pulmonary edema, with addition 

of malignancy and chronic renal failüre, with the ROC statistic 0.80. The sarne variables 

as for the "definite AMI" were significant in the 5-year rnodel (ROC statistics 0.8 1). 

When the same model was tested on the total cohort of Manitoba's AMI patients, 

more variables were significant in predicting mortality than in any other, although, due to 

the diversity of patients, the corresponding ROC statistic was somewhat smaller then one 

for the other populations (Table 6.3). For the 1-Year mortality prediction model presence 

of shock, congestive heart failure: malignancy, pulmonary edema, and acute renal failure, 

as well as advanced age (65 years and older were significant predictors of mortality. 

Although some of the factors were not significant cornpared to the Ontario cohort, the 

overall performance of the model yielded very similar results with ROC of 0.77 (Table 

6.3). For the 5-year mortdity prediction model nine out of eleven mode1 variables (the 

two being pulmonary edema and female gender) were significant predictors of mortality 

(ROC statistic wâs 0.80). 

As in the previous chapter, several clinical variables were tested for their 

significance in predicting AMI mortality and included in the extended risk model. Mode1 

J. Uhanova 



combining administrative and clinical data. Variables significant in predicting 30-day and 

5-year mortdity are listed in Table 6.4 for the urban Manitoba population and in Table 

6.5 for the population with "definite AMI.'. The models first were tested without 

socioeconomic variables, and then with addition of socioeconornic status on both 

populations. Addition of SES variable slightly improved the robustness of the overall 

models: for the 30-day and 5-year models based on urban population of Manitoba the 

ROC statistics increased fiom 0.81 and 0.85 to 0.82 and 0.86, and in the 5-year mode1 

based on "'definite AMI" subset it changed fiom 0.86 to 0.87. The rnost important 

finding, however. was not the size of improvement, but that SES was an independent 

factor influencing risk of death after AMI. Cornparisons of the odds ratios of death for 

each nsk variable between the models without and with SES revealed that al1 individual 

odds ratios remained unchanged after the addition of SES variable (Tables 6.4 and 6.5). 

Therefore, the contribution of SES to the mortality afier an AMI is independent of the 

other risk factors. For each of these models, residence in the highest income 

neighborhoods greatly decreased nsk of post-AMI death when other factors were 

controlled for. For urban residents of the most affluent neighborhoods, the odds ratio for 

30-day mortality for was 0.48 (95% C.I. 0.25-0.92). while for the 5-year mortality it was 

even more impressive: 0.36 (95% C.I. 0.22-0.60). In the "definite AMI" subgroup, the 

most affluent patients had the odds ratio for 5-year mortality only one quarter of those of 

their lowest-incorne counterparts: 0.23 (95% C.I. 0.1 1-0.49). 

Similarly, the contribution of SES into AMI mortality was independent of the 

patients' demographic charactenstics and treatment received in the hospitai, when it was 

tested on the clinically more homogeneous population of patients with "definite AMI". 
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(Tables 6.6 and 6.7)- Addition of the SES variable improved the overall mode1 

performance results (ROC curve nsen from 0.80 to 0.82 for 30-day and 1-year mortality, 

and fiom 0.78 to 0.80 for the 5-year mortality). AI1 adds ratios of individual variables 

remained unchangeci afler the SES variable was introduced into the model. indicating the 

independent mechanism of action of SES on rnortaiity. Residents of the highest income 

neighborhoods had significantly lower odds of deaths (0.3 for 30-day and 5-year, and 0.5 

for 1-year mortality). Another interesting observation was that while the use of beta- 

blockers, aspirin, and heparin reduces mortaIity. thrombolytic therapy was not significant 

factor in reducing mortality (these results are similar to the ones obtained from the 

Winnipeg cohort, chapter 5). The use of beta-blockers was significant in reducing 30-day 

mortdity, aspirin and beta-blockers independently reduced 1-year mortality and the latter 

and heparin reduces 5-year mortality, thrombolytic therapy was not significant factor in 

reducing. As with the Winnipeg cohort. the gender variable did not reach the level of 

statistical significance. 

J. Uhanova 



Risk Factors 

Age* 50-64 yr. 

65-74 yr. 

75t yr. 

Female 

S hoc k 

Diabetes 
w/complicatioris 

Congestive heart failure 

Malignancy 

Cere brovascular 
discase 

Pulmonary edema 

Acute renal failure 

Chronic renal failure 

Cardiac dysrhytliniias 

lntercept 

N / Deatlis 

l ~ r e a  Under the Curve 

Parameter 
Estimate 

-0.0356 

0.848 1 

2,090 1 

0.0855 

2.7886 

-0,0529 

0.6756 

0.15 14 

0.46 18 

0,5609 

1.8132 

1.2003 

O. 126 

-3.8 176 

706 / 86 

0.827 

Odds 
Ratio 

0.97 

2.34 

8 .O9 

1 .O9 

16.26 

0.95 

1.97 

1,16 

1,59 

1.75 

6.13 

3.32 

1.13 

Parameter 
Estimate 

O. 1653 

1,0846 

1.84 1 1 

-0. 1099 

3.1559 

-0.5404 

0.88 18 

0.0 1 7 

0.2002 

0,6593 

1.9682 

0.5 192 

l.1005 

-3,6648 

706 1 84 

r. 
S Table 6.1 Predicting AMI Mortality Among "Dcîïnitc AMI" Subgroup 

30-day 

Odds 
Ratio 

1.18 

2.96 

6.30 

0,90 

23.48 

OS8 

2.42 

1 .O3 

1.22 

1.93 

7.16 

3,O l 

0,70 

B 
O 
6 

'Reference group for odds ratio is tliose of 45-49 years 
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s Table 6.2. Predicting AMI Mortality Among Urban Manitoba Population F 

Risk Factors 

Age* 50-64 yr. 

65-74 yr. 

7 9 -  yr. 

Fernale 

Shock 

Diabetes 
w/complications 

Congestive heart failure 

MaIignancy 

Cerebrovascular 
disease 

Pulmonary edeiiia 

Acute renal failure 

Chronic rerial failure 

Cardiac dysrhythinias 

Iritercept 

N / Deatlis 

Parameter 
Estimate 

0.5746 

1.2569 

2.308 

0.0992 

2,698 1 

0,9578 

0.4894 

-0.0929 

0,387 

0.725 1 

1.7708 

0.5263 

0. 1896 

-3,723 

13881231 

Odds 
Ratio 

1.78 

3.52 

10.05 

1.10 

14.85 

2.6 l 

1.63 

0.9 1 

1.47 

2.07 

5.88 

1.69 

1.209 

95% 
C.I. 

0.46-6.83 

0.95- 13.03 

2.75-36.75 

0.80- 1.52 

6.83-32.3 1 

1 26-5.40 

1.16-2.30 

0.30-2.74 

0.83-2.60 

0.87-4.90 

2.42- 14.24 

0.77-3.72 

0.82- 1.78 

Parameter 
Estimate 

0.6482 

1.4482 

2.1948 

-0.0856 

2.833 

0,632 1 

0.539 1 

0.0454 

0,3055 

1 .  IO2 

1,8385 

0.6658 

-0.1315 

-3.5663 

1388 1 334 

0.748 

Odds 
Ratio 

1.91 

4.26 

8.98 

0.92 

17.00 

l ,S8 

1 .X? 

1 .O5 

1.33 

3.0 1 

6.29 

1-95 

0.89 

95% 
C.I. 

0.52-7.1 O 

1.19-15.28 

2.53-3 1,93 

0.67- 1.26 

7.67-37.66 

0,89-3,97 

1.22-3.42 

0.37-2.96 

0,69-2.20 

1.29-7.04 

3.59- 15.25 

0.90-4.22 

0.59- 1.32 

Area Under the Curve 0.775 

*Reference group for odds ratio is tliose of 45-49 years 



s Table 6.2. Predicting A M I  Mortality Among Urban Manitoba Population 

Risk Factors Parameter 
Estimate 

Age* 50-64 yr, 

65-74 YS, 

75+ yr. 

Female 

Shock 

Diabetes 
w/compl ications 

Congestive heart failure 

Malignancy 

Cerebrovascular 
disease 

Pulmonary edcriia 

Acute renal failure 

Chronic relia! friilure 

Cardiac dysrhythniias 

lntercept 

N / Deaths 

Odds 95% Parameter Odds 9 5 O / ~  
Ratio C.I. Estimate Ratio CI, 

2.15 0.68-6.80 1.101 1 3.01 1.19-7.62 

4,83 1.57- 14.88 1.955 7.06 2.82- 17,68 

12.74 4.16-39.00 3.0693 21.53 8.59-53.94 

0.94 0.71-1.25 -0.1297 0.88 0.67- 1.15 

15.72 6.3 1-39.19 1,9807 7,25 2 J O -  19,45 

Area Uiider the Curve 0.779 Area Under the Curve 0.8 14 
*Reference group for odds ratio is iliose of 45-49 years 
Population: urban resideiits of Maniroba 



Table 6.3 Prcdicting AMI Mortality in Manitoba, 1991/92 

Risk Factors 

Age* 50-64 yr. 

65-74 yr. 

75+ yr. 

Female 

Sliock 

Diabetes 
w/complications 

Congestive heart failure 

Malignancy 

Cerebrovascular 
disease 

Pulmonary edema 

Acute renal failure 

Chronic renal failure 

Cardiac dysrliythmias 

lntercept 

N / Deaths 

Parameter 
Estirnate 

0.9899 

1,5339 

2.4883 

0.1621 

2.973 

0.9734 

0.35 19 

0.1 12 

0.3958 

0.689 1 

1.7568 

0.44 1 5 

0.2337 

-3.9456 

1817 /298 

Odds 
Ratio 

2,69 

4.64 

12.04 

1.18 

19.55 

2.65 

1.43 

1.12 

1.49 

1.99 

5.79 

1-56 

1.36 

Parameter 
Estimate 

0,7485 

1.4 174 

2.0979 

0.0075 

3.0181 

068 19 

0.4649 

O. 1856 

0.3647 

0,945 

1.9495 

0,5192 

-0.0 198 

-3.5142 

1817/310 

Area Under the Curvc O. 765 0.745 

Odds 
Ratio 

2.1 1 

4.13 

8.15 

1 .O1 

20.45 

1.98 

1.59 

1.20 

1.30 

2.57 

7.03 

1.68 

0.98 

'Reference group for odds ratio is thosc of 45-49 years 



Table 6.3 Predicting A M I  Mortality in Manitoba, 1991192 

1-ycar 5-yea r 

Risk Factors Parameter Odds 95% Parameter Odds 95% 
Estimate Ratio C.I. Estimate Ratio C.I. 

Age* 50-64 yr. 0.9171 2.50 0.92-6.82 0,9 179 2.50 1.20-5.24 

65-74 yr. 1.6142 5.02 1.88- 13.45 1,7037 5.49 2.65- 1 1.36 

75 t  yr. 2.4798 1 1.94 4.48-3 1.79 2.7652 15.88 7.66-32.92 

Fernale -0.0536 0.95 0.74- 1.22 -0.1009 0.90 0.72- 1 . f 4 

Shock 2.885 17.90 7.93-40.45 2.0949 8.13 3.39- 19.46 

Diabetes 
w/coinplica~ions 0.5202 1.68 0.90-3.16 1.1265 3.09 1.60-5.96 

Congestive Iieart failure 0.6957 2.0 1 1.52-2.65 1.2629 3.54 2.65-4.7 1 

Malignancy 1.1918 3 2 9  1.43-7.59 2.2579 9.56 3.04-30.1 O 

Ccrebrovascular 
d isease 0,2925 1.34 0,8!-2,23 0.8685 2.38 1.34-4.23 

Pulmonary edema 0.9249 2.52 1.14-5.57 0.2286 1.26 0.53-3 .O0 

Acute renal failure 2.1743 8.80 3,37-22.96 3.6962 5.45 1.74-17.32 

Chronic reiial failure 1.9208 6.83 3,IG-14.74 3.3783 29.32 6.47- 133.93 

Cardiac dysrliyiliinias O. 1982 1,22 0.89- 1.67 0.5378 1.72 1.26-2.33 

lntercept -3.3254 -2.6290 

N / Deaths 1817 1460 1817 / 786 

Area Under the Curve 0,769 Area Under the Ciirve 0.804 

*Reference group for odds ratio is tliose of 45-49 years 
Population: overall 1-year cohort of AMI cases iii Manitoba 
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Table 6.4 Predicting AMI Mortality from Administrative and CIinicaI Data wîth Addition of 
Socioeconornic S tatus arnong "Defini te M" Subgroup 

30-Day Mortdity 

Risk Factors 

Age: 50-64 yr. 

65-74 yr. 

75+ y. 

=emale Ses 

tdministrative data 

Shock 

Congestive Lieart 
failure 

Malignancy 

PuImonary edema 

Acute rend  faiIure 

Chronic rem1 failure 

Diabetes 
n./compIications 

Cardiac 
dysrhythmias 

FEthour SES 
Parameter Odds 

Ratio 

I.48 

3 -25 

7.75 

0.92 

22.10 

2.18 

1 .O0 

0.95 

1.43 

7.70 

3.6 L 

0.50 

0.63 

Mtft SES 
Parameter Odds 
Estirnate 

0.4056 

1-13 14 

2.0058 

-O.O23 9 

3 -067 1 

O. 7723 

O. 1586 

-0.0250 

0.3638 

1 -9538 

1.1253 

-0.6487 

-0.4377 

'hysical Examination 

ST R wave changes -0.9636 0.38 O. 19-0.78 -0.9930 2.18 0.18-0.78 
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Table 6.4 Predicting AMI Mortali- frorn Administrative and Clinical Data with Addition of 
Socioeconomic S tatus (continued) 

Risk Factors 

Laboratory results 

Hyperglucernia 

CK>400 U/L 

Iiagnosis on admission 

Chest pain 

~ocioeconomic stiitus 

Income Quintile* Q3 

Q. 

4 4  

QS 

itercept 

~eaths  

rea L'nder the Cuwe 

Wifhout SES 
Parameter Odds 95 O h  

Estimate Ratio C. 1. 
Parameter 
Estimütc 

1.4392 

0.884 1 

-0.7765 

0.4607 

-0.0237 

0.3585 

-0.6423 

-4.6398 

706 
84 

O. 859 

Odds 
Ratio 

4.43 

2.42 

0.16 

1-56 

0.98 

1-43 

0.53 

With SES 
95% 

Reference category for odds ratio is those frorn the neighborhoods with the lowest income (QI). 

Note: "dejnite .4MI" poprtlcrtion 
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Table 6.4 Predicting AMI Mortality from Administrative and CIinical Data with Addition of 
- 

Socioeconornic Status (continued) 

5-Year Mortality 

Risk Factors 

Age: 50-64 yr. 

65-73 

75+ yr. 

Fernale Ses 

Adrninistritive data 

Shock 

Congestive heart 
failure 

Mal ignancy 

Cerebrovascular 
disease 

Acute renal faiIure 

Chronic rend failure 

Diabetes 
w/complications 

Cardiac 
dysrhythmias 

Withorrt SES 
Parameter Odds 

Ratio 

4.97 

8.76 

2 1-18 

0.64 

0.57 

9.5 1 

3.28 

20.72 

3.59 

0.44 

6.7 I 

50.98 

3.66 

1.18 

With SES 
Parameter Odds 
Estimate 

1,7693 

2.282 1 

3.1995 

-0.4498 

-0.4382 

2.1553 

1.2452 

3.5745 

1.2748 

-0.899 1 

1.7847 

3.8147 

1.3219 

O. 1926 

Ratio 

5.87 

9.80 

24.52 

0.64 

0.65 

8.63 

3 -47 

35.68 

3.58 

0.4 1 

5.96 

15.36 

3 -75 

1.21 

Heart rate > 100/min 0.5797 1.79 1.02-3.12 0.5583 1.75 . 0.99-3.08 

Note: "defin ire .4LfI" pop ulution 

J. Ubanova 
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Table 6.4 Predicting AMI Mortality from Administrative and Clinical Data with Addition of 
Socioeconomic S tatus (continued) 

5-Year Mortality 
Withortt SES With SES 

Risk Factors 

Laboratory results 

High WBC count 

High PT 

High BUN 

~ocioeconomic status 

Encorne Quintile* 4 2  

43 

Q4 

Q 5 

ntercept 

rea Under the Cunte 

Parameter Odds 95% Parümeter 
Estimate Ratio C. L Estimate 

Odds 
Ratio 

2.30 

2.25 

2.89 

0.83 

0.58 

0-93 

0,23 

Reference category for odds ratio is those from the neighborhoods with the lowest income (Q 1). 

:&te: "drJinire .4,L11M population 

J. Uhanova 
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Table 6.5 Predicting AMI Mortality frorn Administrative and Clinical Data with Addition of 
Socioeconomic Status among Urban Manitoba Population 

30-day Mortality 
Without SES 

Risk Factors 

Age: 30-64 yr. 

65-74 yr. 

73+ yr. 

Fernale Sex 

Administrative data 

S hock 

Congestive heart 
failure 

Cerebrovascular 
disease 

Pulmonary edema 

Acute rend failure 

Chronic renal failure 

Diabetes 
~v/complications 

Cardiac 
dysrhythmias 

'hysical Examination 

SBP > 140 mm Hg 

Parameter Odùs 
Ratio 

1-89 

3 -92 

7.49 

0.92 

13.32 

1.50 

1.14 

1.08 

2.90 

4.89 

1.97 

1.48 

0.75 

0.43 

95% 
C.I. 

0.50-7.2 1 

1.05-14-56 

2.03-27.68 

0.64-1 -32 

5.98-29.65 

1-04-2.15 

0.41-3.19 

0.58- 1-98 

1.17-7.18 

1.84-13.04 

0.87-415 

0.68-3.25 

0.50-1.15 

0.3 1-0.6 1 

Parameter Odds 
Estimate 

0.6693 

1 .?Y6 1 

1.9276 

-0.0640 

2.5934 

0.3947 

O. 1290 

O. 1546 

1.0298 

1.6098 

O.64SO 

0.1499 

4.2692 

-0.8 187 

Ratio 

1.93 

3.66 

6.87 

0.94 

13.38 

1.48 

1.14 

1-17 

2.8 

5.00 

1.90 

1.97 

0.76 

0.44 

With SES 

t .O672 2.9 1 1.3 1-6.46 
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Table 6.5 Predicting AMI Mortality from Administrative and Clinicai Data with Addition of 
Socioeconomic Status (continued) 

30-day Mortality 
With out SES With SES 

Risk Factors 

Laboratory results 

High WBC count 

Higlr BUN 

ST/T wave changes 

Aclmission diagnosis 
C hest pain 

Socioeconomic status 

Incorne Quintile* 42 

Q3 

QJ 

Q 5 

[ntercept 

llrea Under the Crrrve 

Parameter Odds 
Estimate Ratio 

95% Parimetcr 
C.I. Estimate 

- 

Odds 
Ratio 

1-67 

1.74 

2.13 

0.60 

0.62 

1.17 

0.63 

0.80 

0.48 

Reference category for odds ratio is tliose frorn the neighborhoods with the lonest income (QI). 

Nore: d a n  population 

J. Whanova 
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Table 6.5 Predicting AMI Mortality frorn Administrative and Clinical Data with Addition of 
Socioeconomic Status (continued) 

Risk Factors 

4ge: 50-64 yr. 

65-74 F. 

754- yr. 

?emale Ses 

blarried / cornrnon law 

S hock 

Congestive heart 
failure 

Cerebrovascular 
disease 

Pulrnonary edema 

Acute rend fhiiure 

Chronic renal failure 

Diabetes 
w/complications 

Cardiac 
dysr hythmias 

'hysical Examination 

Heart rate < 60/min 

Hem rate > IOO/min 

SBP < 90 mm Hg 

SBP > 240 mm Hg 

Wichout SES 
Parameter -0dds 

Ratio 

2.9 1 

6.6 1 

17.55 

0.68 

0.72 

4.1 1 

2.10 

1 1.64 

2.67 

0.60 

4.23 

63. Y9 

3.84 

1-40 

0.45 

1.60 

2.59 

0.67 

95% 
C.I. 

1.15-7.37 

2.63-16.58 

6.9744.20 

0.50-0.92 

0.54-0.98 

1.49- 1 1-38 

1.49-2.96 

3.1 143.64 

l-;C2-j.O 1 

0-23-1-62 

1- 11-16- 13 

6.85-582.68 

1.70-8.68 

0.98-2.00 

0.28-0.7 1 

1.1 1-2-31 

1.05-6.41 

0.50-0.88 

With SES 
Parameter Odds 

Ratio 

3.10 

6.56 

16.94 

0.67 

0.79 

4.32 

2.16 

If .78 

2.95 

0.6 1 

3 -90 

62.95 

3.88 

1.45 

0.4G 

1.60 

2.50 

0.67 

Respiration >2O/min 0.3783 1 .46 1.10-1.93 0.363 1 1.44 1.08-1.9 1 
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Table 6.5 Predicting AMI Mortality from Administrative and Clinical Data wïth Addition of 
Socioeconornic Status (continued) 

Risk Factors 

Laboratory results 

High WBC count 

High BUN 

Cardiomegaly on X-ray 

4dmission diagnosis 
Chest pain 

Incorne Quintile* 4 2  

Q 5 

ntercept 

Parameter 
Estimate 

0.4785 

0.6643 

0.5929 

-0.3052 

-2.7037 

1,388 
611 

0.851 

Without SES 
Odds 
Ritio 

1.6 1 

1.94 

1.81 

0.74 

Parameter 
Estimate 

0.5135 

0.6792 

0.582 

-0.2500 

-0.0657 

-0.559 1 

-0.3390 

-1.0108 

-2.5 136 

1.388 
611 

O. 85 7 

With SES 
Odds 
Ratio 

1.67 

1.97 

1.79 

0.78 

0.93 

0.57 

0.7 1 

0.36 

95% 
C.I. 

1.25-2.23 

1.46-2.67 

1.30-2.47 

0.58-1 .O4 

0.64-1.36 

0.394.85 

0.46-1.1 1 

0.22-0.60 

Reference category for odds ratio is those from the neighborhoods with the lowest incorne (QI). 

Note: wban population 



Table 6.6 Medical ï'lierapies for AMI among "Definite AMI" Subgroup 

30-day Mortality I-Year Mortality 5-Year Mortality 

Variable Parameter Odds 95% Paranieter Odds 95% Parameter Odds 95% 
Estimate Ratio C.I. Estimate Ratio C.1, Estimate Ratio C. 1. 

Age 50-64 yr. -0.0 150 0.99 0.20-4.82 0.5406 1.73 0.38-7.86 I ,0342 2.8 1 0.95-8.36 

65-74 yr. 1.0971 3,OO 0.67-13.46 1.52 1 1 4.58 1.04-20.08 1,8435 6.32 2.16- 18.53 

7% yr. 1.74 17 5.7 1 1.26-25.80 2.4117 11.15 2.53-49.19 2.6296 13.87 4,64-41,43 

Aspirin -0.1812 0.83 0.47-1,49 -0.5570 0.57 0.35-0.94 -0.5968 0.55 0.35-0.86 

Hepariii -0.1 16 1 0.89 0.49- 1.6 1 -0.3697 0.69 0.42-1.14 -0.5095 0.60 0.40-0.9 1 

lntercept -2.326 1 

N 706 
Deaths 84 

ROC area O. 60 1 O, 804 O. 783 



s Table 6.7 Prcdictioii of Mortality by Medicnl 'l'licrapy and Sociocconomic Staius nmong "Definite AMI" Siibgroiip 

30-dny Mortality 1-year Mortality 5-year Mortality 

Variable Parameter Odds 95% Parameter Odds 95% Parameter Odds 95% 
Estimate Ratio C.I. Estimate Ratia C.I. Estimrte Ratio C.1. 

4gc 50-64 y, 

65-74 yr. 

754- yr. 

i:crnülc 

Aspiriil 

1-lcpariii 

~tirombolytics 

Dein-hlockcrs 

lncome Quiiiiilc Q2 

43 

0.1 

Q5 

Interccpt 
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7.1 Introduction 

This work has focused on the issues related to clinical characteristics of AMI and 

their association with the patients' socioeconomic characteristics, as reflected by the 

assigned income quintile. Additionally, the extensive administrative and clinical data for 

a sample of AMI patients has made it possible to discuss the utility of administrative data 

in some detail. 

Politics and economics play an important role in the shaping of both the patterns 

of population health and disease and the structure and delivery of health care. Many 

combinations of objective and subjective factors and circ~rmstances working on 

individual and aggregate levels are not yet fùlly explained. While exarnining medical care 

provided to hospitalized patients with acute myocardial infarctions, the focus of the study 

was on exploring how the variations in socioeconornic status affect clinical features, 

outcornes, and treatment. 

Patients with acute myocardial infarctions receive medical care that requires 

continuity and consistency. The elements of cardiac care can be systematized in several 

equally important categories. They include immediate hospital treatment; post-infarction 

invasive diagnostic procedures and surgicai revascularization; rehabilitation and 

secondary prevention of cardiac death and re-infarction by generalist and specialist 

physicians on a long-term basis. And, practically in each category of interventions, 

studies have found the inverse relationship between socioeconomic status and rates of 

access or utilization of interventions being investigated. 



The cardiac care and services available to patients with the acute myocardial 

infârctions should be assessed in relation to some fundamental pruiciples o f  Canada's 

national health carc system. Canadian Medicare was designed to provide access to 

universal and comprehensive coverage for all medically necessary hospital, diagnostic, 

and physician services, with equality in access to these services being one of the 

milestones of a universal health care system. The Canada Health Act (1984) specified 

five fundamental principles on which Canada's national health care system is based. 

They are Public Administration, Portability, Universaiity, Comprehensiveness, and 

Accessibility. The last pnnciple is particularly important in the evaluatron of the 

relationship between SES and outcomes of acute rnyocardial infarctions (since the latter 

also depend on the type of treatment interventions patients receive). Accessibilnty implies 

that ". . .the Cprovincial] plan must provide, on uniform terrns and conditions, rreasonable 

access to insured hospital and physician services without barriers ... No on-e may be 

discriminated against on the basis of income. age, health status. etc." (Canada's Health 

System, HeaIth Canada, 1 999). 

Was this the case with AMI patients? While exarnining the sociooconomic 

differences in outcomes of acute myocardial infarctions, the question of the accessibility 

of services for diverse patients' population needs to be addressed. Did patients receive 

medical care and treatment based on uniform standards? Were al1 diagnostic and surgical 

services equally available to any qualified patient? A number of natianal and 

international studies on rnyocardial infarction suggest that significant interregional 

variations exist in treatment practice and outcomes of the disease, as well as in t h e  rates 

of invasive revascularization procedures (Roos and Mustard, 1997; Hartford et al, 1998; 



Alter et al,, 1999; Murray et al., 1999). There is some evidence that "...women with 

proven heart disease are investigated and treated differently than men" (Naylor? 1999). 

Moreover, despite Canada's universai health care system, it fails to provide equality in 

health care delivery. Results of one of the most recent studies in Ontario (Alter et al, 

1999) support this statement. The researcliers found that although "...Canada's federal- 

provincial Medicare plan covers a11 medically necessary services provided by hospitals 

and physicians without any user fees and is based on the pnnciple of access according to 

need rather than income.. .those of a Iow socioeconornic status remain less likely to 

receive specific services than wealthier patients.. .and.. . socioeconornic status had a 

pronounced effect on the access to specialized cardiac services and on mortality one year 

after acute myocardial infarction". A similar effect of socioeconomic status on mortality 

and medical treatments was found in this study. 

7.2 Socioeconomic Status 

Socio-economic status is associated with the distribution of diseases in the 

population. In the study cohort the number of AMI patients declined along with the 

increase in the average income. Forty-six percent of patients from the AMI cohort 

belonged to the two lower income quintiles (QI and 42). As noted elsewhere (Schwartz 

et al., 1997), women had AMI episodes much Iater in their life than men. High-income 

patients tend to be younger, male, and rnarrïed. 

Socioeconomic status connibutes to patients' health status pnor to the episode of 

AMI, and, ultimately, to the outcornes of AMI. Low-income patients had higher rates of 

such conditions as congestive heart failure, cerebrovascuIar disease / stroke, and chronic 

J. Uhanova 
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pulrnonary diseases, which existed prior to the index AMI event. These fmdings are 

consistent with the work of Alter et al. (1997) in Ontario and Peltonen et al. (2000) in 

Sweden. 

Higher-income patients were admitted to hospital much sooner after the onset of 

symptoms of acute rnyocardial infarction than lower-income patients. This may be a 

result of a higher awareness by high-income patients about symptoms and signs of AMI, 

or such patients might have the means to get to the hospital without delay. The 

environment may play a role, in that the chance of having a more knowledgeable person 

around when AMI happens is higher for the more affluent subjects. Once been admitted 

to the hospital with M I ,  lower income patients had communicated chest pain less 

frequently than higher income patients. but had more frequently decreased level of 

consciousness, and higher rates of tachycardia and shortness of  breath. However. they 

received several standard treatment and diagnostic interventions at a lesser rate. In 

particular, more affluent patients received thrombolytic therapy and heparin almost twice 

more ofken as their low-income counterparts. Stress exercise testing and multiple gate 

angiography (MUGA scan) were dso  perforrned more often arnong higher income 

patients. Invasive revascularization procedures, such as coronary angioplasty and 

coronary artery bypass surgery, were utilized with similar frequency for patients from al1 

income groups during the index hospitalization. However, for the most part these 

procedures are perfomed afier the initial AMI hospitalization and treatment have been 

compieted, and, therefore, these figures do not represent the persistent SES trends in 

invasive cardiac procedures. 
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When mortality after an episode of acute rnyocardial infarction is compared 

across income quintiles, drarnatic differences become evident. Mortality was much higher 

arnong patients fkom the lowest income quintiles than in their intermediate and high- 

income counterparts. Both short-term and long-term figures showed a striking inverse 

relationship between the patient's income and mortality. Lower income patients had a 

markedly decreased overall chance to survive an AMI episode. Additionally. to be 

married / or to live in a common law relationship was predictive of a better survival after 

AMI. Kawachi et al. (1996), while studying the relationship between social networking 

and cardiovascular disease incidence in men in the United States reported that socially 

isolated individuals had a much-increased risk of the disease. Moreover, "...of the 

individual cornponents of the social networks index, being unmarried was the strongest 

predictor of cardiovascular disease mortality.. ." (Ibid.). The substantiaI intercorrelation 

between socioeconomic status and marital status (higher income patients were married 

twice as ofien as those of lower income) stresses out the need to include both variables in 

understanding the role of social factors in health. 

The differences in post-AMI survival among income quintiles appear to depend 

on differences in both health status and treatrnent. Although variations in rates of AMI 

and survival among income quintiles are well known, the reasons for the differences in 

survival have been Iess well researched. 

Significant progress has been made in the past 30 years in the dnig therapy 

associated with acute myocardial infarction. A number of national and international 

clinical trials clearly proved the survivai benefits of thrombolytic agents, aspirin, and 

beta-blocken, and their value in prevention of re-infarctions after the initial episode of 

J. Uhanova 



7 7 ~  Impact of SocioeconomÏc Statu on Chtical Feantres and Ourcomes of . 4 M  1 26 

M I .  However, in the 1990, several US. studies (and only a few Canadian studies) 

assessed the treatment practice of AMI. These studies invarïably showed the existing gap 

between recommendations for practice and actual practice (Mark et al., 1994; Meehan et 

al.. 1995; Murray et al., 1999). Deviations frorn the optimal standard in actual practice 

are significant, indicating that equality in receiving high-quality medical care is still a 

desirable goal, not a redity. For example, Rogers et al. (1994) reported that dmg therapy 

was underutilized: only 3 5.1 % of patients received thrombolytic therapy and 53.7% 

received beta-blockers in a retrospective analysis of treatment of AMI in 1990- 1993. In 

another study, afier mailing dinical guidelines to 37 hospitals in Minnesota and later 

reviewing how the treatment recommendations were implemented, McLaughlin et ai. 

(1996) found that 81% of eligible patients received aspirin therapy. 72% received 

thrombolytic agents. and only 53% were treated with beta-blockers; most disparities in 

the use of these drugs were found in the elderly and in women. Phillips et al. (2000) 

pointed out that "Recent surveys indicate that beta-blockers are prescnbed to as few as 

40% of eligible patients ... and they are particularly underused in women and elderly 

patients". 

Murray et al. (1999) assessed the utilization rates and survival benefits for the 

AMI patients treated with the therapies recommended by the AHA and ACC in 1992 and 

showed sirnilar rates of aspirin therapy (82%). but somewhat lower rates of thrombolytic 

therapy (60%) in eligible patients in 1991/92. A one-year mortality was higher among 

patients with inappropriate omission of eitheï of these therapies. Appropriate medical 

intervention has clearly played a role in the increased survival after AMI observed in 

recent years. 
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While the study codmned that socioeconomic status has played an important role 

in outcornes of AWI, the question remains: Through what mechanisrns did those effects 

come to life? Dramatic changes in coronary heart disease (CHD) incidence and mortdis 

have taken place since the early twentieth century. First it was described as a "disease of 

affluence" (Marmot and Mustard, 1994). With the increment of wealth in al1 

industrialized countries, the disease ". . .reached epidemic proportions.. ." (Ibid.). Now- 

days, however, the pattern is opposite. The Y . .  association between SES level and 

coronary heart diseases changed markedly from a direct to an inverse association over the 

past 60 years" (Beaglehole, 1990). This raises a question on its own: How have the 

drarnatic changes between SES Ievel and coronary heart disease come about? And why - 

despite al1 the changes in health and social environment - does the SES gradient in 

mortality persist? Many complementing explmations have been proposed to date, but 

none completely explains the persistent association. Genetics. behavioral risk factors, 

social environment and social isolation, stress, etc. - a11 these factors definitely play a 

role in the development of CHD. Link et al (1998) cite Susser, Watson, and Hopper 

(1985) on one of the principles of social epidemiology: "...Societies in part create the 

disease they experience and, further, they materially shape the way in which diseases are 

to be experienced". This principle emphasize the fact, that "...the connection between 

social conditions and disease are dynamic - socid forces actively create and shape 

patterns of disease" (Link et al., 1998). Social conditions include not only monetary 

wealth and its distribution within the society, but aiso knowledge, power, and prestige, 

etc. Individuals who possess "more" c m  use their assets to ". . . their advantage to avoid 

risk and to adopt protective strategies that enhance health and well-being" (Ibid.). These 
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individuals are able to modie their exposure to risk factors (e-g. smoking) when such 

knowledge emerges and to strengthen the effect of protective factors. Aiso, being better 

infonned about the newest treatments, those who hold more resources have also an 

improved access to the newest technologies and therapies (although the latter should have 

Iess influence in Canadian versus US .  health care system). Many studies have s h o w  

greater reduction of CHD among more affluent members of the society by a more rapid 

and dramatic reduction of risk behavion (Le. smoking) and adhesion to beneficial 

practices (exercise, low fat diet, etc), when such knowledge emerges. A higher 

prevalence of smoking, inactivity, unbalanced diet. alcohol abuse, etc. arnong lower- 

income populations is well documented, as well as their increased risk of having multiple 

risk-factors (Johansen et al., 1998; Kaplan and Keil, 1993). 

This mechanism o f  SES patterns in CHD seems even more compelling when 

cornpared to another possible explmation. The role of social status was explored by 

Evans et al, 1994; Marmot et al., 1999; McEwen (1999). They argued that the advantage 

of being at the top of the social hierarchy and the stress of being at the bottom produce 

different effects on the immune and nervous systerns. The damaging effects of chronic 

stress of those at the lowest socia1 level, in turn, make them more susceptible to diseases. 

Severd studies on primates also confirmeci the difference in physiological response to 

stress depending on social status of animals (Shively and Clarkson? Shively et al., 

Sapolsky et al., 1999). This biological mechanism of SES differences, however. does not 

explain the direct association between SES and coronary heart disease in the early 2oth 

century. If having a higher status is inherently beneficial, this must have been a case in 

the past as well, and this theory needs to be supplemented with other explanations. 
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Therefore, social epidemiology provides a better understanding of the dynarnic 

association between SES and CHD. "...SES patterns in exposure to risk and protective 

factors and SES patterns in morbidity and mortality wilï change when there are historical 

shifts in the profile of diseases, treatrnents. risk factors, and knowledge thereof" (Link et 

al., 1998). An effective health innovation, such as a new procedure, can becorne a 

mechanism that links SES to mortality: the implementation of every new procedure is 

taking place within society, with its inequality in many aspects: wealth. power. 

knowledge, social network, etc. Various strata of society become differently exposed to 

the new procedure, and therefore, this fact creates new trends in rates of disease, clinical 

characteristics, and rnortaIity. Thus, the persistent SES gradient in the invasive cardiac 

procedures, such as coronary artery bypass gr& surgery, rnay become a new mechanism 

linking SES to AMI, for instance, by reducing (or delaying) re-infarction. And, although 

the overall rates of cardiac procedures, such as coronary angioplasty or CABG, are 

steadily rising in Canada, the population-based studies in Manitoba and Ontario have 

demonstrated the persisting SES gradient in rnortality and in revascularization. Alter et al. 

(1999) reported that ". . .Ontario residents living in low-income areas have reduced access 

to invasive procedures, as compared with residents of wealthier neighborhoods, and have 

sharply higher mortality one year after hospitalization for AMI". 

The introduction of new drug therapies rnay also result in similar mechanisms 

linking mortality and SES. By receiving beneficial drugs at higher rates (as was found in 

this and other studies), more afiluent patients may experience improved outcornes, 

therefore, widening the gap in mortality between different SES groups. Possible clinicd 

reasons for not administering particular treatments arnong lower income strata include: 
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poorer overall health status, higher rates of comorbidities and chica l  contraindications, 

more advanced age. delay in hospitalization, problems of cornpliance with treatrnents, 

etc, However, this study found an independent contribution of SES to AMI mortality 

while controlling for various demograp hic and clinical variables; those fiom the higher 

income neighborhoods had much improved survival, compared to the Iower-income 

subjects. 

Levels of social inequality, however, are responsive to policy. For exarnple, 

attention to the questions of differences in clinical evaluation and management of CHD in 

wornen resulted in positive changes in clinical practice. Roos et al. (1998) exarnined the 

technological changes in AMI treatrnent in Manitoba between 1 977 and 1996 and found 

" a steady increase -' in rates of cardiac procedures. Furthemore. "angiography and 

PTCA rates for women increased substzntially more than those for men (46% versus 2 1 % 

for angiography and 106% versus 53% for PTCA)". This is only one instance 

substantiating the claim that levels of inequality cm, to some degree, be combated by the 

change of policy. 

Although policy changes do have an impact on access to treatment, new 

procedures etc., and although for al1 persons affected by sorne disease equal treatrnent is 

expected according to policy, it is nevertheless the case that inequalities in the application 

of policy prevail. But if inequalities in the application of measures prescribed by policy 

are not due to policy itself because it ought to hold for al1 afflicted persons, then the 

reasons for inequality have to be found somewhere else. Social status seems to present 

itself as a factor that generates inequalities of policy application if (and only if) one and 

the sarne policy holds for the whole of a population. 
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There seems to be a discrepancy between the "ought" of policy - prescribed 

procedures, treatments etc. for al1 people equally - and the %" of reality, which is 

described and not prescribed. The discrepancy between the "ought" (what is prescribed) 

of policy and the %" (what is descnbed as being the case in reality) seems to be 

generated by socioeconomic deteminants. 

The impact of socioeconomic factors on the realization of prescribed policy 

measures rnay in the friture be (essened. for instance' by the introduction of care maps. 

which are currenrly being developed by the Winnipeg Regional Health Authority. Care 

maps are supposed to include prescribed measures (such as appropriate diagnostic and 

treatrnent procedures) in form of a List the conjunction of which will have to be foIlowed 

as a "package deal" for al1 patients that have the disease regardless of socioeconomic or 

other circumstances. The care maps rnay be applied only to selected diseases because not 

ail conditions are suited to be treated via unified measures of care maps. And AMI is the 

disease that suits perf'ectly the standardization of treatment via care maps. 

7.3 Administrative versus dinical data 

Population-based administrative data have numerous advantages for conducting 

population health research, such as generating a denominator for calculating rates, a 

relatively large number o f  cases, and information for calculating comorbidity. They 

provide a great deal of convenience in using existing information without embarking on a 

complex and lengthy process of data collection. When linked with readily available 

demographic inforrnation (such as marital status). and neighborhood incorne (from the 

srnall areas used in national censuses), administrative data facilitate comparïng 
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individuals of varying socioeconomic status as to rates of disease, comorbidity, 

treatments. and such outcomes as re-admissions and rnortality. 

However, administrative data have the following potential drawbacks. First, they 

have a potential for generating a high false positive rate in coding AMI in hospital 

discharge abstracts (Van Walraven et al., 1990). Secondly, they may underestimate the 

comorbidities associated with admission for a condition such as acute myocardial 

infarction. Moreover. severity of the AMI may difier across socioeconomic groups; such 

severity is not captured in administrative data. This rnay produce biased estimates of the 

differences in health status associated with differences in incorne. since both the severity 

of the AMI and the comorbidities associated with the disease might be associated with 

socioeconomic status. 

Extensive administrative and clinical data for a sample of Winnipeg AMI patients 

have made it possible to explore data quality in detail. The strength of this unique data set 

permitted comparing the accuracy of predictive rnodels constructed using administrative 

and clinical data for predicting 30-day, 1-and 5-year mortality were. The false-positive 

coding of AMI as the most responsibk diagnosis in this study was 5.4%. which is in line 

with the results reported by Meehan et al., 1995, Cox et al., 1 997, or Osler et al., 1999. 

The comorbidities that influence AMI survival the most were reported similarly in both 

sources of data. while others were reported less freq~iently in the administrative data. The 

prediction afgorithrns based on information generated from administrative data were very 

similar to the ones derived from the clinicai data; this corresponds with the findings of 

several earlier mentioned works @y Humphries et al, 2000; Tu et al., 2000). Therefore, 

the administrative data should be considered providing fairly reliable information on 
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comorbidities; such data are a valuable instrument in facilitating population-based health 

research, 

7.4 Strengths and Limitations 

The large comprehensive database utilized in this study was a major strength. 

Only a few studies have used both administrative data and chart review as the sources of  

information. The large number of clinical variables explored is another important 

advantage of this study. A vast collection of information on clinical presentation, 

laboratory test results, diagnostic procedures, and treatments of AMI, not routinely 

available in heaith research, was used. The previously validated rnortality prediction 

rnodels based on administrative data were supplemented with i mportant clinicâi 

variables. That resulted in the enhanced control of covariables influencing the outcornes 

of AMI; nevertheless, an independent effect of SES on AMI rnortality was identified. 

Furthemore, restriction of the study population to only Winnipeg ~esidents ailowed 

rninimizing of  inter-regional differences in diagnostic and treatrnemt practices. and 

removing the bias arïsing frorn the differences in urban versus rural settings. 

Several limitations apply to this research. The study population includes patients 

hospitalized and treated for acute myocardial infarctions during a one-year period, and 

does not include AMI cases not making it to the hospital. Therefore, the work does not 

present a true annual incidence of AMI and does not provide numerators for the 

calculation of rates. Because the population is Iimited to Winnipeg residents only, the 

analysis can not be reliably generdized to the whole Manitoba population. 



The Impac: qtSocroeconomic Sarus on Cfinical Feartues and Outcornes of AbIl 1 34 

Furthermore, the index hospitalization occurred in 1 99 1 -92, and treatrnent 

practices have changed drarnatically since. The algorithm for the routine use of early 

thrombolytic therapy has been implernented: a wider use of beta-blockers has been 

encouraged, and so forth. The results of this study rnay not represent current trends in 

treatrnent of AMI or the SES difference in utilization rates of dnig therapies for AMI. 

Saying that, however, does not undermine the fact that gradients in utilization of drug 

therapies and cardiac procedures, as we11 as differences in outcornes are likely to persist 

over tirne, despite increases in overall rates of utilization of medical procedures. 

Finally, while several studies reported have correlations between aggregate (using 

small area-based measures) and individual measwes of socioeconomic status. finding that 

both types of measures were similarly associated with the health outcomes (Krieger, 

1992), this study can not separate the ecological and individud effects of socioeconoinic 

status. 

7.5 Conclusions 

This study has focused on the issues related to clinical characteristics and 

outcomes of AMI and their association with patients' socioeconomic characteristics. 

Socioeconomic status has been confirmed as a significant factor independently 

contributing to the outcomes of AMI. Socioeconornic status appears important in shaping 

the overall health status of individuals, evaluated on the basis of the presence of 

comorbid conditions measured during the index hospitalization for AMI. Also significant, 

as emphasized by previous researches, was the impact of marital status on survival after 
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AMI; the mortality was significantly higher among unmarried patients both shortly after 

AMI and long-term. 

Some deviations from equality in access to treatment were detected as well. After 

admission to hospital with AMI. Iower income patients received several standard 

treatrnent and diagnostic interventions at a lesser rate than their more affluent 

counterparts. 

The results of this study are very important for several reasons. Other studies have 

examined the relationship between SES and AMI rnortality controlling for demographic 

and clinicai covariates denved from the administrative sources. This study is unique in 

the range of variables examined (several hundred) and in using both administrative and 

clinical data as a source of information. The data pemitted the inclusion of significant 

clinical information not othenvise available into multivariate statistical rnodels. The final 

models using demographic variables, clinical risk factors. and socioeconomic data 

generated ROC statistics as high as 0.83-0.87 for monality outcornes. Even afier such 

rigorous control of covariates, the significanr survival advantage of those from the high- 

income groups was evident. 

From a research prospective, many questions remain. There is a need to account 

for individual characteristics such as education, since considerable evidence points to an 

even stronger relationship between health outcome and rneasure of SES by education 

than by income. As discussed in chapter one, incorporating both comrnunity and 

individual characteristics would allow detecting different aspects of SES. Finally, 

incorporating some rneasure of social isolation would be of additional value. Al1 these 

factors are important in producing the SES gradient in AMI mortality, and to evaluate 



their relative importance could be a next step in the understanding (with the goal of 

reducing) socioeconomic inequalities in AMI and associated outcornes. 
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Codes For Acute Myocardial Infarctions 

International Classification of Diseases, 9th Revision, Clinical Modifications 

41 0 Acute myocardial infarction A-- 15124 
* DeF: A sudden 'bdfïaency of Mood suppfy to an area of 

the heart musde: iî is usudy due io a coronôry arlery 
ocdosion, 

Base 

(inferïor) aspect 

S 
Electrocardiog ram 

(EKG) Tracing 

The fdlowliq fi&&git subdasstfin k for use with category 4 10: 

üsc f i g i t  1 to desiqriJte the fi& epkcde of 
care h g a n h s  of facitity dt4 for a n d y  
cüagnod qœdid  Lifardicxl The fifthdï9it 
1 £sassigndrqarchsof k d o f  tima 
apakntm~yb~OansierreddiPingthetnitial 
e p t s o d e o f ~  

2 subseqncnt tpkode of eve 
Use f i t 2  todesignateaneptsodeof omi 

f ~ t h e t i i t f a i ~ w h e n ~ p a t l a i t ~  
arhrittedfcr*ohsenratbn.eMhationor 
treatmentforatnyxdd kifarrtiorithathar 
r e c e i v e d u r i a a l ~ t k d I s ~ h t h a n 8  
UlEdQ ou 

[ a w Cociïng atnïr 3~ W. 15: 10. ~ . . m ;  30.95.9; 
4Q.92.24: IQ.92.10;3Q.'91,18;lQ.91~14;3Q,'û9.3 

Acute Myocardial lnfarction 



41 0-0 OCantcroLtenI anll a 410.9 Unspcaricdsrtt - CC Excl: For code 410.01 : 41 0.00-410.92,459.89. Acute rnyocarsiÙl ÏnfYaron NOS 
459.9 Coronary ocdusion NOS 

I/ Clinlcal Codec For code 410.01: see Chapter 5 - CC Excf: For code 41031: se8 Code 410.0 

@ AHA Codlng Clfnic: 10, 92.9 

~ D R G  121 and DRG 122: For code 41031 

anterior NOS firith contiguocrr portion of d Clinicat Coder, For code 41031: see Chqter 5 
antemapicd 
anteroseptal inhventncrlkrseptian) 

41.1 Other acute and subacute forms of  ischemic - CC Excl: Far code 410.11 : see Code 41 0.0 heart disease k 15124 

~ D R G  121 and DRG l a  For d e  410.11 0 AHA Coding Clinic: 40. '94.55: 3Q. '91.24 

d Clinicat Coder: For code 410.11: see Chapter 5 g$@j POStmyocydl i iE&lZ'$i6.~~~ 

41 0.2 Of inferohtd d - CC Excl: For code 41021: see Code 470.0 

d Cthical Coder: For code 41021: see Chapter 5 

41 03 tnferoposrcrior 
r CC Excl: For code 410.31: see Code 410.0 

+ CIiniwl Coderr For code 410.31: see Chapter 5 

41 0.4 Of othcr lnfdor w& 
[nhrctim 

dùphragmaoc waii NOS (with con6~guarrr m-on of 
WeriorC~NOS 1 fntwexwdxspt~~~) 

9 CC Excf: For code 410.41: see Code 410.0 - AHA Codîng ClinIc: 10. '00.7,26; 4Q. '99.9; 
3Q. '97.10 

~ D R G  121 and DRG 122- For cade 410.41 

s/ Clinical Coder, For code 410.41: see Chapter 5 

- CC Exd: For code 41U1: see Code 410.0 
r/ Clinical Cod= For çode 41051: 

se8 Chapter 5 

CC Excl: For code 41 0.61 : see Code 41 0.0 

d Cllnical Coder: For code 410.61: see Chapter 5 

41 0.7 SnbendocatdI;il ial;uaion 
Nontrananrrral infarctim - CC Excl: For code 410.71: see Code 410.0 

AHA Coding Clinic: 1 Q. '00.7 

~ D R G  121 and DRG 122: For code 410.71 

d Clinical Coder: For code 410.71: see Chapter 5 

41 0.8 OColha specificd sites 
Infardion of: 

atnum 
papiiialy m d e  
septum alone 

* CC Excl: For code 410.81: see Code 410.0 

V Clinlcal Coderr For cade 410.81: see Chapter 5 

@ ~ e f :  A complication developing sewral d a m e e h  
after myocardii infaruion; A k charac!erized by 
lever. kukocytosis, chest pain. evidence of 
pericardilis, pleur& and pneumonitis. and h a  a 
tendericy to retur. 

Dressler's syndrome 

* CC Excl: 41 1.0. 41 1.81.41 1-89.459.89.459.9 

/ CIïnical Coder: see Chapters 5.6 & 7 

* Defi  lntermebiate Caronary Syndrome: A condition 
representing an inlennediato stage between angina 
of e k n  and a a m  myocardial infardion. It is often 
documented by the physician as 'unstable angina' 

* Def: Irnpending infardon: An aaile increase in anginal 
symptoms induding severe spasrndc substernal pain 
radiating d o m  the left arm. usually preceding imminent 
infarction. - Dek Preinfardion angina: Anginal symptorns that 
occur at rest and usualfy are refractory to trealme-w 

Def: Preinfardion syndrome: The anay of symptoms 
that precede impending infardion Symptoms inciude 
chest pain. shorlness of breath. palpitations, fatigue. 
vomiting and paresthesis. 

* Dek Unstable angina: Sudden inaease in frequency, 
durafion and severity of a~ginal symptoms, usualty 
without provocation, 

- AtfA Coding Cllnic: 40. '98.86; 2Q. '96. 10; 
30. '91.24; 10. '91.14; 30. '90.6;4Q, '89.10 

VDRG 140 

I/ Clinical Coder: se8 Chapters 5 & 7 

d Diagnosis Coding Advlsoc see Chapter 7 

a= AHA Coding Clinic: 3Q. '91. 18; 3Q. '89.4 

d Cl in in l  Coder: seo Chaptcrs 5 g 7 

J. Uhanova 
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Kospital HRN Study ID 
1. Which of the ICD-9-CM codes or diagnoses for AMI is rccorded on 

the adrnissiodseparation abstract, emergency record, or discharge 
surnrnary? 
O 4 10.0 
a 410.1 
0 4 1 0 2  
a 410.3 
0 4 10.4 
0 410.5 
O 410.6 
0 410.7 
O 410.8 
0 4 10-9 
CI 

Anteriolateral wal1 
Other anterior 
InFeriolateral walI 
In ferioposterior walI 
Other inferior 
Other Iated 
True posterior infarction 
Subendocardial infarction 
Other specified sites 
UnspeciEied sites 
Not appkable 

If you check NOT APPLICABLE, stop abstracting and give chart to 
supervisor for review. 

2. 1s the admission date between 0 1 /1 O/9 1 and 30/09/92? 
O No 13 Yes 

If you check NO, stop abstracting and give chart to supervisor for review. 

3. Were any of the following noted: 

il No Ci Yes 3a. Patient Iess than 45 years old 

O No O Yes 3 b- Cerebrovascular accident (CVA) in the 48 hous 
prior to admission 

O No t! Yes 3c. MultipIe trauma (MVA, assault) with open 
wounds, other injuries or fractures as reason for 
admission. 

If you check YES, stop abstracting and give chart to supervisor for review. 

4. Give a bnef description of i) the acute event on admission; ii) highlights of the 
hospital stay; iii) information necessary to understand the course of events; iv) 
cause of death (ER record, Admission note, Discharge surnmary) 



1 4 

Section A: Transfors from anothcr  acute car0 facility 
(sou Transfar documentation, ER record, dischargo summary) 

Al, Was the patient transferred from another acute care facility? 

DY= 
ON0 . 

(Go Io Sedion 8) 

- 

A 2  Were they a t  that facility for 48 hours o r  more? g N o  myes - J 

If YES, s top  abstracting and give chart t o  supervisor  for review- 

A3. Name of transferrinci facitity: 

Reason for transfer. . .  - 
A4, What documentation is available from transferring facility? 

Q 1. MD transfer sumrnary/referral Ietter 
2, Copies or  ER record, progress notes, etc. 

O 3. Transferkeferral form 
0 9. No documentation available 

A5. What time did the patient arrive at the transferring facility? 

A6. W a s  the5patient admittedbt Vie tansferring facility for. 
g N o  @es - Cardiac surgery or procedures (such as CABG, PTCA or valve repair) 

0 No ~ Y e s  Other vascular or  non-vascular surgery, procedures o r  tests 
(s-uch as lower extrernity vascular surgery or aneurysrn repair) 

f YES to either quesuun, s top  abstracting and give chart to a s u p e w i s o r  for  review 

A7, W a s  the patient admittedht the transferring facility for a medical condition 
that w a s  definitively not cardiac in origin (e.g. fever, pneumonia): 

b. Did a physician Say that the MI was either a complication or 
unrelated to the reason for admission? 

No ~ Y e s  

I f  YES to either quest ion,  stop abstracting 
a n d  give chart to a superv isor  for review 

0 No QYes - 
(Go Io A8) 

I 
a- Did cardiac symptoms begin in-hospital? 

0 No ~ Y e s  
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- - 

A8. When did the symptoms begin? 
Date of onset 
(daylmonlhlvear~ 

OR 
=me between onset of symptoms and arriva1 at transferring facility: 

Ag- Diagnosis/cornplaint at transferring facility: 
7. Chest painfanginalUnstable anginalNeck painlarm pain . - O 2, DyspnealShortness of 8reath 

a 3. Nauseaktomach upset 
0 4. Congestive Heart Failure 
a 5. Arrythmialcardiac arrestfsyncope - - 
O 6. Ml/nile-out MI 
a 8. Other 

--  - -  - 
A1 0. kirst recorded physiologie variables after airivai af t ran~ferr in~ facility: 

Heart ratelmin 

Temperature (Celsius) 

Biood pressure 
00-0 

OOEI onn - 

cl00 Respirato~y rate 

A1 1. Were any of the following trealmentsltests adrninistered at the 
transferring hospita[? - 

UN0 a Yes Aspifin. ASA. ECASA, entrophen 

u No 0 Yes 
I Thrombolytic Therapy 

0 Yes? EKGs adminstered 
J 

Were S 1 elevations or depressrons noted? 
o N o  OYes 

I 

ON0 fi Yes 
1 

Patient intubated 

O NO 0 Yes CPR/cardioversion adrninistered 
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(Go Io Sadion B) (AI  1. Treatmenls adrninistered at the lransferring facfiity: conlinued) 

0 Yes Enzymes measured? 

- HIGHEST recorded LDH at transferring facility: - - 
LDHl level LDH2 level 

. FlRST recorded CPK at tramferring facility: [ - l ~ l ~ r l  
P e r c e n t ~ ~  l-lr] % o r  ME "11 [- lr lr\ 
Date 
(daylmonlhlyear) ~ ~ ' ~ ~ ' ~ ~  
Tirne or1 : no - 7 4  nR F m c  

:. HIGHEST -recorded CPK at transferring facility: l~rll--)-? 
. . 

Percent MB 010 % or' MB UA nrlrl ' . -  - 
Date 
(daylmonlhEyear) 

Time :- *- 

00'00~00 l-lrj : 110 - 7 4  HR TW 

Bf - Arrival of patient t0 ER at marker hospital (TtiagdArrivat lime on ER record): 

~~ctiori~~:~AdrnissioniSeparationAbstract, Emergency Room Record. 
*DischargeSummary, Progress Notes from First Day 

. 

Time 11~1: I-lj---] -24 HR 

& 

O 1 - Patient admitted directly to ward 
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f32- Was the patient admittedbt the hospital foc 
O Cardiac surgery or procedure such as CABG. PTCA or vake repair 

(~1No ~ Y e s  Other vascular or non-vascular surgery, procedm or test 
(such as fower exiremity vascular surgery or aneurysrn repaifl) 

If YES to either question, stop abstracting and give chart to a suporvisor for raview. 
DO NOT RULE-OUTTRANSFER CASE HEREllI r 

83. Was the patient admittedht the hospital for a medical condition lhat was definilively , 
net tard iac ongin (e.g. iever. pneumania): 

0 N o  0 Y e s  
a- Did cardiac symptoms begin in-haspital? 

l b. Did a physician say that the MI was either a complication or 
urkelated to the reason for admission? 

No myes 
If YES to either question, stop abstracting and give chart to a supervisor . - 

- for review 

84. Onset of symptoms: (If tansfer patient and onset noted in AB, skip this question) 

Time between onset of symptoms and amival at rnarker hospital: 

-- 4 

' -- 85. ~iagn6sis/complaint at marker hospital: 

a 1. Chest painIanginaNnstable anginalNeck painiarm pain 
O 2- Dyspnea/Shortness of Breath - 
O 3. Nausealstomach upset 

4- Congestive Heart Failure 
a 5. Arrythmia/cardiac arresUsyncope 
O 6. MVruIe-out MI 
0 8. Other 

AMI Chart Review - Sepiember 16. l % j  
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B6- Which of the following treatrnents were adrninistered within 24 hours of arriva! at marker hospital: 

Aspifin. ASA. ECASAlenteric-coated ASA. entropher 

O No Q Yes Thrombolytic Therapy 

O No 17 Yes Cardioversion/ Defibrilla tion 

0 N o  Yes Patient imtubated 
87. First recorded physiologic variables afier amival at marker hospital: 

(only record if noted wilhin 24 hours) 

Temperature . . .- (Celsius} 

B I O O ~  pressure OUU CIDO 
Respiratory rate . U-.u 

- * w--- 

t ?SECTION C5 ~ is tory  
(see MD admission n o i e s , ~ ~  record, ~~-da~i6&dadrnission notes .  cansult notes) 

C 1 

'61. Did the-patient have history of: 

a No/NR Yes Previous MI 
I 

-l Was the most recent event within the fast 8 weeks? 
a NoiNR f iyes I I 

(7 NoINR O Yes History of AnginafChest painlother pain attributed to , a cardiac origin 

0 NoINR 0 Yes lschemic Heart  disease/lHD or Coronary Artery DiseaselCAD 

O NoINR a Yes Pacemaker previously inserted (and not noted as removed) 

No/NR O Yes -Aspirjn (ASA) allergylhypersensitivity - -- -z 

a No/NR Yes StrokelCardiovascuIar Accidentj(=V& 

NolNR 0 Yes Major surgery within last 2 wkeks?  

AMI Chart Review - Scpiember 16. 1994 



( Cl  - Past medicaUsurgical history coniinued) 

0 NolNR 0 Yes 

O No/NR Yes 

O No/NR ~ Y e s  

0 No/NR ~ Y e s  

a NoINR O Yes 

O NolNR myes 

O NolNR O Yes 

O NolNR m y e s  

[3 NolNR ~ Y e s  

Q NolNR a Yes 

oNo/NR ~ Y e s  

(7NoINR ~ Y e s  

NoINR ~ Y e s  

a NolNR 0 Yes 

O NoINR ~ Y e s  

Congestive Head Failurd CHF 

Pefipheral vascular diseaselPVD. claudication. perïpheral arterysu-(ery 
# .  

HypertensiodHig h blood pressure1HTN 

Chronic Puknonary DiseaseICOPD. asthma, emphysema, 
chronic bronchitis, restrictive airway disease 

UIcer disease, include only peptic, stomach. duodenal, 
esophageal ulcers (whether they are on medicine or not) 

~hron ic  Iiver diease, chronic hepatitis, cirrhosis 

Genito-urinary /GU or gastrointestinaUGI bleedingwithin 1 year 
of arfhaf- (lndude hemopysis or any test positive for blood in the stool) 

81eeding disorder; inchde only chronic lymphocytic IeukemiaICLL, 
factor Vlll, myelodysplasia, esophageal varices, thrornbocytopenia, - . . hemophilia 

Trauma in past month; includes fak, fractures, motor vehicle 
accidents and head trauma 

Disseminated/metastatic cancer or intracranial neoplasrn 

Other non-metastatic cancer 

H IV+/AI D S 

RenaI failure, diarysis, nephritis 

Dernentia/Alzheimer's diseaselchronic confusionlsenility 

Diabetes (any- type) 

CABGlcoronary bypass sug ery 

PTCA (coronary angioplasty) 

Other cardiac surgery; includes implantabte defibrillator (AICD). 
valve repair/replacement, aneurysmectomy. and repair of 
congenital or acquired heart abnormalities 

Terminal illness, poor prognosis, comfort rneasures 
only/CMO/CCO, do not resuscitatelDNR 

AMI Chari Review - Seplember 16. 1994 



C2. Was the patient's smoking status noted m the physician's history. nursing database. 
or MD discharge sumrnary? 

a von-smoker 
O 2;.Smoker 
d 9 -  Smoking status not notedl unclear 

C3. Record al1 medications the patient was taking (at home) at the tirne of admission noted by 
an MD or a nurse, - .  - 

C4. Record al1 contraindications to thrombolysis or previous use of streptokinase 
noted by a physician (induding CO~SU~LS): 

1, No contraindications to thrombolysis noted 

Physician's Physical Exarn notes: 
(See atso MD admission notes, first 24 houm of MD progress notes, consuit notes in first 24 hours) 

s - .. - - < .  
2 _ C5. . Were any of the following noted: 

- S .  

a No/NR Yes .Pulrnonary Edema 

O NONR 0 Yes 53 

a NoMR a Yes Shock 

No/NR a Yes Rales 

C6. Was the location of the current MI noted? 
C] 1. Anterior 
0 2. lnferior 
[-3 3. Other 
0 4. MI noted but not location 
O 9. No mention of an Ml 

C7. Was the type of the current MI noted? 

O 1 - Q-Waveltransrnural 
2. Non-Q/Non-transmural/Subendocardial 

0 9. Mi type not noted 

AMI Chari Review - September 16.1994 
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C8. Based on the m ' s  r m  of €KG r e a ,  were any of the following changes noted? 
(DO NOT M X J D E  CHANGES NOTE0 AS DEFINITELY BElNG OLD!) 

O NolNR O Yes ST elevation or depression 

a Yes Other ST or T-wave changes 

O NolNR (-J Yes Loss of R forceslreduced anterior forceslpoor R-wave progreisiod 
Q waves (new, significant, large) 

O NofNR O Y s  Heart bIock/ A-V Block 

J Type: 
1. Type 1 IFirst degree 
2, Type 3Second degree 

O 3, Type 3 h i r d  degreelcomplete 
0 9. Type not noted 

No/NR a Yes BundIe Branch BIockfSBB 

0 NolNR O Yes Ventricular TachycardiaN-TACH 

0 NolNR a Yes Ventrïcular Fibrillation1 V FIS 

O NolNR 0 Yes Atrial FibriilationlA FIB 

O No/NR 0 Yes Supraventncular tachycardia / S R  

O NoINR C] Yes lschernic Changes 

AMI Chan Rcview - Seprember 16. 19% 
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Cg- Was the patient desuibed as having a deaeased level of consciousness 
. (other than in the operating room) or a coma at any lime dudng the initial 24 hours? 

(Go Io Section O) 

CIO. Were medications administered which could have resulted 
in this decreased LOC? 

0 No a Y e s  

I ':. . 1 
C I  1- Did eyes open spontaneously or to painfullverbal stimuli? 

C12. Choose the worst condition from each category during the initial 24 hours 

VERBAL 
a 1. Oriented, converses 
a 2, Confused conversafion 
a 3. Inappropriate word~ncornprehensible sounds 
04. No patient response - 

9. No data availabk - .- . . . .  - .. 
1 MOTOR 

C] 1. Obeys verbal wrnmand - - 

2. Locakes pain 
0 3. Flexion withdrawaWdecorticate rigidity 
0 4. Decreased rigidityho patient response 
O 9. No data available 

AMI Chan Review - Seplember 16. 1 !?% 



D l .  Was a pacemaker implanted at any time after admission? 

7 

oNo/NR myes 

0 1. Permanent 
CJ 2. Temporary 

SECTION O: *Physfclan's-Progress Notes and Dischargo-Sumrnary 

02. Was smoking cessation discussed with the patient? 

[I No/NR ~ Y e s  

03. Was a Swan-Ganzfright heart catheter inserted? 

0 No/NR O Yes 

04.  Was an lntra-Ao-ic Balloon Pump (IABP) inserted? 

0 No/NR a Yes 

AMI Chart Review - Sepiember 16. 19% 
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. * D5. Compfications-and adverse evenls which developedlwere noted 
(DO NOT indudc compGca.tio+ yled al Ihe lime otadmission/m sedon C unlcss wacsening) 

a NomiR 0 Query Yes Deep venous thrombosis (DVT) 

N&NR O Query O Yes Cerebrovascular accident (CVA)f Subarachnoid 

I Hemorrhageflntracranial hemmoragef Stroke 

I 
Terms used to describe stroke: 

I 1 

O No/NR 0 Query a yes New onset or wofsening congestive heart failure 
(CHF)/Fluid overioadfPulrnonary edema 

O N 0 l N . R  D U u e r ~  ExtqndedlNew AMI 
Date noted 
(dayimonthlyear) 

O NolNR Quev a Yes Bleedinglhemorrhage (Gr. GU. wound site. catheter site. 
does not include CVA) 

N O ~ R  U Q U ~ G  O 'fes Chest painfangina (recurrent chest pain/discornforVtightness. 
heaviness, ache, pressure. shouIderlneckijawfarrn pain or any 
pain attributed to cardiac origin; -ter than 24 hour.~fter arrNa0 . . 

No/NR m e s  Shock 

No/NR 0 yes Cardiac arrest (do not note r cardias arrest happenr at  me c$ 
death) 

0 NolNR myes Death 

a NolNR . O Yes Other complications not listed above: 

AMI Chan Review - Sepiember 16. 1994 
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- - - - - . - - - 

SECTION E: .Test Reports and Procedures 
(use reports only. if test conducled more uaan once. pick ma first onc) 

L 1 

El. Was Coronary Angoiplasty (PTCA) cooducted? 

1 , Date: 
-7 

(daylmonîhiyear) ~ ~ 1 ~ ~ 1 ~ ~  

€2. Was Coronary Artery Bypass Surgery (CABG) conducted? 

I - Date: 
[dayimanthiyear) ~~~~~1~~ 

E3. Was echo&kdiography reported? 

r x 
-. a. Date: 

(daylmonWyear 
00~00~00 

1 b. What was the ejecüon fraction? % I  - 

€4. Was stress testinglexercise tolemnce testing reported? 

a- Date: 
(daylmonthlyear) 

b. Was the test: 
0 1. NormaVnegative 
O 2. Inconclusive/Nondiagnostic 
O 3. Abnormaiipositive 

AMI Chart R&ew - september 16. 15% 



€5. Was a Thallium Scanlexercise test with Thallium repoiled? 

ClNo O ~ e s  

I Da te: - (daylrnanWyear) ' 00 rOO 

E6. Was a MUGA scan reported? 

€7. Was Angiography reporfed? 

O N o  m y e s  

€8. Other tests or procedures? 

a. specify: b. Date: 
(daylmonlhly ear) 

I Chart Review - Seplember 16. log4 



I SECTION F: €KG Reports 
(Seo €KG reports only. 

Do nat lncluda Infornalion on EKGs from MD progrors notos] I 
FI, Check the fi&EKG report after arrivai 

l i m e  of report 

DO NOT REPORT FlNDlNGS THATARE CLEARLY CONSIOERED 
TO BE ASSOCIATED WITH AN OLD EVENT 

F2- Was the location of the infarct noted? 
1 - Anterior 

[LI 2, lnferior 
O 3- 0 t h e . t . t  
D4- MI noted but not location 
a 9. No mention of an MI on €KG report 

- - 
F3. ~ a s i h e  type of the current MI noted? - 

- 0 1. Q-Wavdtransrtpd 
O 2. N&-m~on-traiismuraVSubendocardial 
0 9. Ml type not noted 

F4- Were any of the following noted: 
NoiNR Y ~ S  ST elevation or depression 

No/NR a Yes Other ST changes or T-wave changesi 

No/NR a y, Loss of R forceslreduction of anterior fOrcesr".~ 
poor R wave progression, Q waves (new, significant. large) 

a No/NR Y ~ s  Heart blockf A-V BIock 

Type: 
a 1. Type l/First degree 
c! 2- Type ZSecond degree 
0 3. Type 3lThird degreekomplete 

9. Type not noted 

Yes Bundle Branch BlocWBBB 

AMI Chari Review - Seplember 16. 1994 
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Ç5, Check the W €KG report 

Da te of report (daylrnonlhfyear) CICI 1 CIO I CICI 
Tirne of report 

F6. Was the location of the infarct noted? 
a 1 - Anterior 

2- lnferior 
0 3. Other 
0 4. Ml noted but not location 
9. No mention of an MI on EKG report 

R. Was the type of the current MI noted? 
0 1 - Q-Waveltransmural 
a 2: Non-QINon-transmurailSubendocardi 
9. MI type not noted 

Fa. Were any of the following noted: 

NoINR O Yes ST elevation or depression - 

C] NoINR O Yes Other ST changes or T-wave changes 

a NoINR a yes Loss of R forceslreduction of anterior forces1 
poor R wave progression, Q waves (new, significant, large) 

0 NoINR 17 Yes Heart btocW A-V Block 

Type: a 1. Type 11First degree 
a 2. Type 2ISecond degree 
0 3. Type 3lThird degreelcomplete 
a 9. Type not noted 

0 NoINR C] Yes Bundle Branch BIocM3BB 

AMI Chart Review - Seplem' 
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7 .. 
4ECTiON G: ~Laboratory Test Results 

(Sec laboratory reports ody. Do NOT roport lab data found in other sources) 

.--, . , 

Tirne 

Check here if fint CPK was highest or only rneasure 0 

Date of high measure : 
- (daylrnonlhlyear) 

Fme 

G3. Hig hest recorded LDH measurement (if multiple peaks, record first peak): 

LDH, measure LDH, measure 
% 

AMI Chan Review - Seplember ;S. 
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G4. Record the first measured vahe on the day of admission or the day after- 

WBC count 

f 
-'I 

Platelet Count 
4 

Prothrombin XrnePT (sec.) 

Partial Thrornboplastin TimelPTT 
(sec-) 

Creatinine 

BUN (Urea) 

Sodium 

Potassium 

Calcium 

Alburnin 

Total Bilirubin 

Glucose 
Total Semm CO, 

1x1 
PaO, 

PH 
PaCO, 

O, Saturation (%) 

Liters per minutelLPM O, 

or 
0 room air 

AMI Chart Review - September 16. 19% 
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9 
SECTtON H: Chest X a a y  results 

(sea roports from tha day of admissionfavant or tho day aftar) 

Hl, Were any of the folfowing noted: 

9- No xray [7 0. Not noted 1- Noted Cardiomegaly 

0 9. No xray a 0. Not noted 0 1. Noted Congestive Head Failurd CHF 

[7 9. No xray 0 0. Not noted 0 1. Noted Pulmonaly Edema 

SECXI-ON 1: Nursing Admission Notes and Nueing Data Base 

Frorn nursing admission notes: 

11 - Admission date ~ n l o o / ~  
12. Admission time 001 : 018 HRTme 

From nursing data base: 

[3. Which of the folIowing were noted on the nursing data basefinitiat assessment? 

1. History of present illness (entry cornplaint) 
u 2. Patient3 living arrangements at the time of admission - 

3. Past medical history n 4. Medications patient takinq pnor (O admission 
a 5. Systems review 
t] 6. Vital Signs (BIP, Pulse, Temp) 
O 7. Functional status prior to admission 
n8.AIlergies -. 

9. Smoking status . 

O 99- No nursing assessment foundinot on it 

14. What explanation is provided for sections not completed? 

AMI Chari Review - September 16. 1994 
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15. Prior to admission, what were the living arrangements of the patient? 

1. Lived atone 
(3 2. Lived with others 
0 3. Lived in residental institutionlPCH 

4. Other 
0 9. Not recorded 

16- FunctionaI S ~ ~ U S  (if unavaihble lrom nursing data basa or nursing admission notes see physio and OTconsuIls. MO 
hislory and physical. and lranskrlrefemf form.) 

8ase answers on the patient's functional status PRlOR TO THE INJURY 

Feeding O0 
Bathing 0 0  

Dressing 0 0  

Transferring Ch) 
Ambulation n o  
Fecal 
(bowel conlrol) 

0 0  

Mild or moderate 
impairment 

O 1 

0 1  
cl1 

0 1  
01 

O 1 

Urinary 
@ladder conlroi) 

0 0  El 1 

Mental status Do 

Serious or severe No information 
impahenl availabIe 

C l 2  91NR 

Cl2  91NF 

0 2  [3 9/NR 

0 2  17 9/NR 
0 2  a 9/NR 

0 2  9/NR 

SECTION J: Nursing Notes and Flow Sheetç 

J I -  Was the patient hospitalized in LVinnipeg? . . 

Uues 61 NO -1 a. Date adrnitted to CCG 

I 
- - - - 1 b. Date discharged frorn CCU ! 00f00~00 

J2. Was a teaching plan discussed with the patient? 

AMI Chan Review - sepiember 16. 19g4 



Ki, Was the patient discharged alive or dead? 

0 NolNR 0 Yes 

SECTION K: Nursing Discharge Notes, DIC Sheot 

K3, Where was the patient discharged to? 
O 1, Own home 
C] 2. Hame of friend or relative 

L 

3- Institution name 

. .  
K4. L~G alÏmedic&ns the patient was on at the tirne of discharge. 

AMI Char! Review - Çeptçmber 16. 1994 
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Sample of FieId Manual 



IMHRIS CODlNG MANUAL - AMI OCI-24-94 revised feb0 1 -95, 
- . . . - - . - - . . . mar06/95,mar16/95, mar22195, a p r l  9/95,may04/95,may25/95, 

ju114195, aug8195, sept27/95. marl2/96codeman,ami 

GENERAL INSTRUCTIONS 

PM will code in green ink, other coders shall use red ink. 
Coding must  be complete prior to  data entry, 
Al l  'stopped abstracting' reviews should be forwarded to PM. 

Verify completeness o f  al1 items: 
YES/NO questions mus t  have either YES or  NO checked; 

Multiple options questions must  have at  least one choice checked. 
I f  items are inissing w i th  n o  note o f  'Not recorded/NRr, FLAG FOR REVIEWER. 
Verify proper skips have been followed, ie are there questions completed tha t  should 
n o t  have been completed (skip patterns not  followed)? I f  yes, FLAG FOR PM. 
Appropriateiy skipped data wi l I  no t  be coded or entered. 

Where errors have been corrected, the circled response prevails, unless the reviewer 
or  coder has clearly indicated a different response should be recorded- 

Notes in margin - FLAG FOR PM (even i f  responses/boxes completed) re instructions 
on h o w  to code. Keep notes o n  coding clarifications, items which do and items wh ich  
do  no t  count. AI1 notes in blue ink which are NOT crossed out  or checked (4 by PM 
or  coder should be noted in a WP file. I f  part o f  the note is circled by coder, enter 
only this data. Green ink comments should no t  be entered unless circled in green- 

Open-ended questions (except for medications) - create WP file ordered by question 
if, response and study ID #. If part o f  the note is circled by-coder, enter only this part 
o f  the note on the WP file- 

FLAGS - Iist questionable items on post-it note (specify questions for PM and 
questions for reviewer), A t  the questions you have indicated, write a note on t h e  
review form explaining why you are returning the review. 

FACE SHEET 

Date of abstraction - dd/mm/yy. 
Tirne startltime finish - i f  any  breaks are noted, adjust the finish time accordingly. I f  
a start time is noted along with times stopped and restarted, b u t  the final finish t ime  
is no t  noted, then record NR (re data entry - leave blankl- 

Hospital name - code the number as per hospital coding Iist. 

Variable Iist - be sure a11 i tems have been checked. (Study Team note: this wil1 al low 
us to quickly identify cases where the selected hospital stay is not the stay 
abstracted.) 410  codes ending in '2' - FLAG FOR PM 
If no 410 code written on adrnlsep abstr (noted b y  reviewer) enter code printed o n  
the facesheet. A t  #1 - WP "no 470 recorded and coded as per FlS". 



Final Status - Compieted cases should be NO for excluded cases 
- Excluded cases should have exclusion Question # entered. 
- Flagged cases should be passed to  PM following coding- 
**  Reliability cases should be entered on the reliability data fite- 

QUESTIONS 7 - 4 

1. More than one item may be checked.- 
I f  'not applicable' is checked, FLAG FOR PM. BGH, Concordia and Thompson 
Hosp.- 410 codes followed by (A] - adm. dx- should be excluded here IF MD 
specifically notes "no Mi'. 

2- I f  NO is checked, has PM checked this review? 

3. If any item is  checked YES, has PM checked this review? OOP cases are t o  be 
ruled out a t  3d- - ie stay o f  interest is  OOP. 

4. Must be completed for al1 reviews, even if abstracting stopped at 1, 2, or  3- 
DO NOT RECORD these notes in the WP file. If narrative conflicts w i th  
responses to other questions, FLAG FOR REVIEWER- Special studies ie. Gusto 
Program at Grace and 96 hour protocol a t  HSC should be underlined and WP. 
Silent or missed Mls should be reviewed i f  no t  elsewhere excluded. 

SECTION A 

Al. 

A2- 

I f  NO is checked, no other A questions should be completed. 

I f  YES is checked, 'name of transferring facility' in A3 should be completed. bu t  
no other A questions should be completed. 

Code the hospital number as per the coding list: 
1. NO ICU BEDS 
2. Any other reason given for transfer 
3. N/R- 

A t  least one box rnust be checked. Use Box 2 for  copies of €KG or Lab results- 

Dates must be recorded dd/mrn/yy. Any month greater than 12 is not valid; 
Times must be 24 hr  dock. Verify accuracy o f  hrs recorded as 0000 or 2400- 

If YES checked for either question, FLAG FOR PM. 

If  NO is checked, questions a & b should not  be completed. If YES checked 
and YES checked for either Question a or b, FLAG FOR PM. 

Expect either date and time OR davs OR hours t o  be completed - only one e n W  
is accepted in 0.E- I f  date is recorded, time N/R and hours ie- 2 - accept 2 
hours and cross of f  the date. 

Couple = 2, few = 3, several = 4. 
Check: Is onset of  symptoms prior to arrivai? If  not, FLAG FOE PM. 
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CODE: 1 1 -PNEUMONIA 
f 2-ABDOMINAL PAIN 
1 3-CORONARY-MYOCARD~AL~NSUFF~CIENCY IISCHEMlA 
1 4-COPD. ASTHMA, RESPIRATORY ARREST 
15-BACK PAIN NYD 

A10- If NR is noted for any items. '9' fiIl these values. 
ie Heart rate 999 

Temp 99.9 
BP 9991999 
RR 999 

If  pt, noted t o  pulseless and arrests a t  adm., then code "0" for pulse and BP- 
If pt. intubated or bagged and no rate indicated. code "997". Do no t  code 
modif ies ie wet, irregular, etc. I f  (R) and (L) BP recorded: use (L) BP i f  n o  
significant difference between (R) and (LI- If significant difference - D-E. Lt. 
and WP both R t  and Lt. 03/03/95 

A l  1 - I f  YES is checked for Thrombolytic therapy (TT), EKGs, or  enzymes (next page) 
ensure items in boxes are completed b y  reviewer. I f  no t  FLAG FOR REVIEWER. 

Check: Was TT adrninistered prior to admission? If YES, FLAG FOR REVIEWER. 
Were enzymes rneasured prior to  admission? I f  YES. FOR REVIEWER. 

I f  NR is noted for  any enzymes '9' fiIl these values. 
ie highest LDH 9999  highest LDH 1 99.99 

If  tests or reports are missing or not done - Coded 15/09/91, Time - N/R 

1st  recorded CPK and highest are the same if  only one done. Do no '9' fiIl 
highest i f  only one done. 

CPR/cardioversion should be checked i f  administered a t  the transferring 
hospital. 

SECTION B 

B7 - I f  ADMITTED DIRECTLY TO WARD checked, date and time should be missing. 
i f  both these items are completed with no explanation, FLAG FOR PM- 

Check: Arrival date and time should be reasonably later than arriva1 at 
transferring hosp where applicable, 

B Z I f  YES checked for either question, FLAG FOR PM. 

63. I f  YES checked for  either question, FLAG FOR PM. 

I B 4 -  Expect either date and time OR davs OR hours to be compIeted - only one 
entry is accepted in 0-E. I f  date is recorded, time N/R and hours ie. 2 - accept 
2 hours and cross off the date. If transfer case, expect £34 to be skipped- 

Couple = 2, few = 3, several = 4. 

J. Uhanova 
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Check: Is onset of symptoms prior to arrivai? If  not, FLAG FOR P M -  Verify 
accuracy of hrs noted as either 0000 or 2400- 

Time assignment: tf onset is noted as: 
'early this am' - 0700 
'this amlmorning' and time of arrival is 1300 hours or later, assign 1000; 
'this amlmorning' and time of arriva1 is prior to 1 300 hrs, assign a time of 2 hrs 
prior to arrival; 
'yesterday morning', assign 1 O00 hrs and be sure date is day prior to arrival; 
'this afternoon' and time o f  arrival is 1900 hours or later, assign 1600; 
'this afternoon' and time of arrival is prior to 1900  hrs, assign a tirne of 2 hrs 
prior to arrival, or 1200 ( i t  must be a pm time); 
'yesterday' assign date as day prior to arrival and leave time blank; 
'yesterday afternoon' - date and 14:30; 
'this evening' and time o f  arrival is 2300 hours or later, assign 2200; 
'this evening' and time of  arriva! is prior to 2300 hrs, assign a time of 2 hours 

prior to arrival, or 1800 (it must be an evening time); 
'last eveninglyesterday evening' assign 2030 hrs; 
'today' assign date of  arrivai and leave time biank; 
'last nightltonight - if time of  arrival is 0700 or fater, then assign date of  arrival 

as date and time as 0200. If  time of arrival is between 0000 and 
0700, assign tirne of 2 hrs. prior to arrivai; if time of arrival is 
prior to midnight assign time as for  evening. BE CAREFUL - 
Evening hours as for 24 hr. clock, also datelday prior as 
necessâry. 

'sudden onset' - Code - "96" hours- 

If any time assignment by these rules does not seern appropriate, FLAG FOR 
PM. 

B5. At  least one item should be checked. Notes beside OTHER which cannot be  
recoded into an option provided shouid be noted in WP file- 

NOT CODED: 
Conditions which are actuafly medical history will not  be coded here (eg - 
COPDKOLD, asthma, DM), unless there is an indication that there is a probIem 
on admission (eg - COPD exacerbation. diabetic coma, etc. 
IHD, dizzy, weak headache, allergic dermatitis, hyperlipodemia ... 
Delete diaphoresis and weakness unless no other box is checked. 

RECODED: 
Code as Chest Pain 

- Chest pressure/tightness 
Code as CHF 

- Pulmonary Edema 
- Cardiogentic Shock (if nothing efse caded) 

Code as  ArrythmiaKardiac ArrestISyncope 
- any arrythmia, ie A-fib, heart block, rapid heart rate ... 
- post arrest, ie - p t  arrested PTA 
- collapse, blackout (unless noted with resp. arrest - coded resp. arrest) 

Code as Abd. Pain 

J. Uhanova 
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- gastritis, esosphagitis, pancreatitis, ? stress ulcer. gastric in origin, ? 
GI, heartburn 

CODE: 1 1 -PNEUMONIA 
92-ABDOMINAL PAIN 
13-CORONARY-MYOCARDIALlNSUFFIClENCYllSCHEMlA 
14-COPD, Asthma, Respiratory Arrest 
15-Back Pain NYD 

B6- If YES is checked for Thrombolytic therapy (TT) ensure items in boxes are 
completed by reviewer- If not FLAG FOR REVIEWER. 

Check: Was TT administered prior admission? If  YES, FLAG FOR 
REVIEWER. 

Cardioversionjdefib should be checked if CPR or cardioversion 
administered within 24 hrs, of arrival. I f  Cardioversion PTA or pt. 
intubated a t  transferring hosp or in ambulance - Code YES. 

67- I f  NR is noted for  any items, '9' fiil these values. 
ie Heart rate 999 

Temp 99.9 
BP 999/999 
RR 999 

If pt. noted to  pulseless and arrests a t  adrn., then code "0" for pulse and BP. 
If  pt. intubated or bagged and no rate noter, code "997". Do not code 
modifiers ie wet, irregular, etc- If (R) and (L) BP recorded: use (LI BP if no 
significant difference between (R) and (L). If significant difference - WP both 
BP. 03/03/95 
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Cl, Ensure atl items are checked either YES or NO. If no t  FLAG FOR REVIEWER- 
'QUERY' is coded NO in this section. I f  CHF or GI Bleed is noted a t  B5, they 
should also be noted here. 
I f  YES is checked for PREVIOUS MI, ensure item in box i s  completed b y  
reviewer-  I f  not FtAG FOR REVIEWER. 

NOT CODED: 
acoustic neuroma, arrythmias (except VTACH), blindness, cataracts, 
cholefithiasis, deafness, DVT, glaucoma, gout, hiatus hernia, hypercalcemia, 
hyperlipodemia, kidney Stones, osteoarthritis, pulmonary embolisrn, 
rheumatism, thyroid problems, and any surgeries more than 3 weeks previous. 

W P :  anemia, personality disorder, schizophrenia, epilepsy, seizures and cardiac 
arjomalies NEC. 

Organic Brain Syndrome - code as DEMENTIA, 'borderline' modifier - WP 
Ptalrnonary Fibrosis code as COPD and WP. 
Pmeumonia noted as present o n  admission - code a t  85. 
Brain tumor - code as Metastatic Ca even if not stated as cancerous 

Non-smoker - must be non-smoking for a t  least 30 days, otherwise code as 
srnoker- I f  noted nurse says smoker and doctor says non-smoker - CODE - 
Sta tus  unclear. 

En sure distinction between 'not recorded1NR' and 'nil' o r  'no meds' is clear- 

Eirher comments should be noted o r  box  shouid be checked. I f  'no 
contraindications-,.' box is not  checked and contraindications are no t  
recorded, FLAG FOR REVIEWER. Discharge summary is a n  acceptable 
soarce-  

CQDED: possible, recent, evolving, query, RIO, may have been, age uncertain- 

NC3T CODED: Cannot be excluded, previous and old. 

QUERY rnay be used for this section. If YES is checked for  HEART BLOCK, 
ensure  i tem in box is cornpleted b y  reviewer. If not  FLAG FOR REVIEWER. 
2 : E  & 417 block is 2nd degree. 

If y e s  is checked at C9 - FLAG FOR PM (Jan04.95). 

If N R  is noted, check YES. NOTE that  this is the ONLY t ime you  check YES i f  
N R ,  



SECTION D 

D 1, I f  YES checked, ensure item in box is completed by reviewer- If  not  FLAG FOR 
REVIEWER. Demand pacemaker - leave box blank and WP- 

D3. Cordis insertion - delete and check NO. 

05- CVA/stroke - If  YES checked, ensure i tem in box is completed by reviewer. 
If not FLAG FOR REVIEWER. 

Code the terms describing stroke as either: 
1. Thrornbotic (cerebral) 
2. Hernorrhagic 
3- -Brain anoxia, anoxic encephalopathy, Other 
9. N/R 

Cardiac arrest should be checked only i f  it occurs after initia! 24 hours 
and the patient is successfully resuscitated. 
Extended / New AMI - If YES checked, ensure item in box is completed by 
reviewer. If no1 FLAG FOR REVIEWER- 

Check: date should follow arrival a t  the rnarker hospital-If not 
FLAG FOR REVIEWER. Verify accuracy of hrs recorded as 0000 
or 2400. 

Other complications - any items which can be clearIy coded as one of the 
preceding items should be changed accordingly. Pyrexia, increased temp, UTI, 
hypotension, arrhythmias other than < W A C H  > need n o t  be noted. Remaining 
items should be noted for open-ended entry, Dx after admission - diabetes, 
COPD, CRF, cancer and other conditions that were probably present before 
admission should be crossed off and coded YES at C l  with WP "dx during 
admission"- 

NOT CODED: 
Gout, bigeminy, hypoglycemic episodes when the pt. i s  diabetic (ketoacidosis 
would be codedi, hypercalcemia, . 

CODED: 
OTHER INFECTIONS: Incision and wound infections, central Iine septicernia. 
IV site infection, chest infection, etc, I f  query infection - code Y f S  and WP. 

SECTION E 

If YES is checked for any item, ensure items in boxes are completed by reviewer. If 
not FLAG FOR REVIEWER, 

Check: al1 dates should follow arrival at the marker hospita1 and precede discharge 
date. I f  not  FLAG FOR REVIEWER, Verify accuracy of hrs recorded as 0000 or 2400- 
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3- Echo results recorded as found in doctor's notes or discharge summary should 
be WP. Discharge surnmary sometimes lists ejection fraction as a different 
amount than the report. If this is  noted WP the comment- No ejection fraction 
- Code '99'. Normal EF - Coded '98'. 

E4. Stress test result - Can code '9' for NIR, 

E7. No WP if noted that test was performed at a different hosp. 

€8- NOT CODED: Holter tests (except Camiat Holter, which should be coded for 
notation of study), pulmonary function tests, skeletaI X-rays and CXR. 

SECTION F 

F I .  Check: date shouId follow arrival a t  the marker hospitalc 
I f  time is earlier than arrivai time and is noted as correct or is nor excessively 
earlier, it can be changed to 'arrival time'. If more than 5 hours and not  noted 
as to  why - FLAG FOR PM. Stripped or culled charts should be Ieft blank and 
WP unless MD progress notes results. I f  they meet the requirements, these 
values can be coded in the appropriate place (this applies through Section Hf  1-  

NOTE: If reports are missinq or not done - Code - Date: 15/09/91, time: NIR and nlr 
or no t  noted for the rest of the questions (this applies through H l ) .  This does not  
apply t o  stripped or culled charts. 

F2. Only one box should be checked, unless pt, had 2 MIS. If t w o  boxes are 
checked CODE the first one rnentioned ie. written description of EKG or 
first one mentioned in #4. If anterolateral or anteriortinferior MI is noted, 
then code anterior only. 

CODED: Possible/probable MI, recent, ? Ml, RIO MI, may have had, evolving and 
age uncertain - Code - YES, 

NOT CODED: 'Old Ml's, "injury" or "ischemia' and M I  can not be excluded are coded 
'NO MENTION OF AN MI'. I f  the report States unchanged from EKG ie 3 
rnonths previous, then consider this "old ", 

F4. I f  any comments are noted, FLAG FOR PM. 

ST elev or depres - Modifiers suct as miid or slight note for WP file. Modifiers such 
as persistent and marked - delete. 

Other ST - T-Wave changes - WP modifiers ie. flipped, sagging, etc. 

Loss of R and Q waves - Q's (unless noted as small) - code YES. If  srnall - code NO 
and WP. R wave modifiers - WP and check yes even it says "indicative o f  old MI- 

Heart block - I f  YES is checked ensure items in boxes are completed by reviewer- 
If not  FLAG FOR REVIEWER. 2:1 & 411 block are 2nd degree block. Complete 
A-V dissociation is complete heart block (if not specified as complete, check 
h e a n  block and leave type blank- 
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DO NOT CODE: Hemiblock, fascicular blk, bifascicular blk. 

BE38 - DO NOT CODE incomplete bbb. 

Do not WP comments regarding arrythmias (other than VTACH), bradycardia, A-fib, 
or ischemia- Ait other comments, FLAG FOR PM. 

F5. Check: date should foflow date of  first EKG report (Fil- If no t  FLAG 
FOR REVIEWER, If only one EKG done and this is noted here - follow 
the rules for missing or not  done reports at FI .  

F6-8. As for F2-4 

SECTION G 

If NR is noted for any enzymes '9' fil1 these values. 
ie highest LDH 9999 highest LDHl 999 

G1 - G3, Were enzymes measured prior to  admission? If  YES, F LAG FOR REVIEWER. 
If no dates or time recorded - leave n/r (cannot use tirne reported as the 
samples may not have been analyzed till the day after being drawn). 

G1. I f  neither % MB nor MB u/I is completed, '9: fiIl % Mi3 only. If one or the other 
is completed, do not '9' fiIl the other. 
MB % - decimal values may be entered. 
i f  f irst peak is in normal range and a second peak is abnormal, the second peak 
will be coded. 

* *  MB values recorded in ng/ml - multiply by  three and record in MB box. WP ID 
numbers for al1 hospitals. 

I f  'first CPK was highest' box is checked, record these values in next 
section for highest CPK. 
If  'only measure' box is checked, the next section (highest CPK) should 
be '9' filled. If not, FLAG FOR PM. 

If  CK is less than 20 - code 15. Do not WP "slightly hemolized". 
If CK is greater than 10,000 - Code 9997- 

'No MB band detected - Code 0000. 

RURAL LABSr (G1 & G2) 
I f  2 measures on the same sample are reported for CK and normal ranges 
are somewhere between 0-200 use the CK with a MB value except in 
cases where the difference in CK between the two reported values is 
greater than 10% ie i f  difference is 15%, use the local report. 

G2- Was highest CPK measured later or at the same time as first CPK? If not. 

FLAG FOR REVIEWER. 

If  neither % MB nor MB u/l i s  completed, '9' fiII these values. I f  one or the 

J. Uhanova 
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other is completed, do not '9' fil1 the other. 
ME3 O b  - decimal values may be entered. 

* *  MB values recorded in nglml - multiply by three and record in MB box- WP ID 
numbers for al1 hospitats. 

I f  a iower CK with a higher CKMB than highest CK is recorded - WP only i f  the 
highest CK is in the normal range, 

G3. I f  LDH value from Brandon with a L D H I / L D H 2  ratio is noted - use this amount, 
WP ID number and local value. 

G4. I f  NR is noted for any results '9' fil1 these values. Albumin and total bilirubin 
can now be entered in boxes however, WP if other unit noted than g/l for alb 
or umol for bili. 

i f  values too large for box - Code - 999-7- I f  stated 'greater than' or 'less than' 
Code amount and WP comment. 

WP: "I.V. of f  oniy 2 min. with uncertain effects on lab results" andWSlightIy 
hemolized" . 

If creatinine is recorded in umol in the margin, divide by 1000 and record in the 
boxes provided. 

LPM O, should only be noted where ABG values are noted. 

SECTION H 

If 'no x-ray' is checked for one item, it must be checked for aIl 3 items. 

CHF - Do not code modifiers such as mild or  acute- 

Cardiomegaly = enlarged heart 

DO NOT CODE: borderline enlarged, generous, slighrly enlarged (slightly, mild 
cardiomegaly - WP) 

Pulmonary edema 

CODED: Pulmonary venous redistribution/congestion. 
CODED & WP: Pulmonary vascular engorgement, pulrnonary engorgement 

NOT CODED: Pulmonary venous hypertension, pleural effusion. 

SECTION I 

11-2. If  date and/or tirne are missing and N R  is not noted, FLAG FOR 
REVIEWER- If pt. never admitted ie, remained in ER or Obs - Code - Date: 
15/09/91, time: N/R 

J. Uhanova 



Check: date should follow arriva1 in ER- I f  not FLAG FOR REVIEWER. 

13, If any items (except '99') are net checked, 14 must be answered. If not, 
FLAG FOR REVIEWER. "Lives in a house, apt, etc." is considered living 
arrangement prior to admission. Code YES i f  "partially completed" noted 
for any items. 

14, CODE: 1 - Decreased LOCfpt- ventilatedlpoor conditiodpt- died 
2 - Confusion/senility 
3 - Language barrier, hard of hearing 
4 - 'See old chart'/'See prev. adm' 
8 - 13 is filled out correctly - N/A 
9 - No explanationhot on forrnlnot recorded 
Blank - i f  13 - Coded - 99 (no nursing assessrnent found) 

15. If brought in by wife, or D/C'd with wife and no indication pt-  living in 
residential institution, code as LiVlNG WlTH OTHERS (#2), 

16. Only one box should be checked for each horizontal row. If any rows are 
missed, FLAG FOR REVIEWER. 

SECTION J 

JI. If dates are missing and NR is not noted, FLAG FOR REVtEWER- 
If NO ICUfCCU is noted circle the comments and check NO ICU. WP any note - 
stating differences in transfer orders and actual transfer from ICU. 

Check: date should follow or equal admission date. 
If not FLAG FOR REVIEWER, Verify accuracy of hrs noted as 0000 or 
2400. 

SECTION K 

K3, If institution is checked, code the category: 
1. Acute care (AC) 
2- Personal Care Home (PCH) 
3, Other - Riverside [Municipal), Deer Lodge, geriatric, mental and 

rehab. 
9. Not recorded - institution checked but name not given and 

reviewer noted NR. 
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Variable Pos rnto-t t a b c ~  ------- ------ --------- 
I d c a l  candidacc Cor a sp i r ln  during 
U p  dur: ( Idca l  rcceivcd drug) 
Idea l  candidace f o r  aspFrln ar disch 
hsp a c  disch: ( I d e a l  ' rccclvcd drug) 
Appropr i a t enw:  a sp i r in  dur. (O~idea l )  

ASPArDL 
ASPAINr 
ASPDIDL 
ASPDIKP 
ASPeXA 
ASPDCB 
ASPEXD 
ASPIRA 
ASPIRD 
hSPIRIN 
B&lXa[ 
BETAIOL 
BETAINP 
BETATER 
unmunx 
BL- 
m 
aBCCoND 
CABCMT 
CALCICM 
CARMRR 
CARODYSP 
cc1 
C C V A D m  
~ X S U P  
CENSORT 
CENSORS 
QURtlP 
m Y E S  
MF 
CHPP 
CHFX 
QEPXX 
COvEREO 
CPArN 
CPKV 
CPKFrn 
CPKH 
CPKHDT 
CPR 
CXEATINT 
N A  

Aspi r in  cherapy during hosp 
Asp i r in  c h a p y  tdisch.; l=yesi 

16-13 86.Aspirin hdminiscered A c  Wrker  Hosp. 
Appropriaceness: beca blockers tO=ibeal) 
r d c a l  candidate  Cor beca h l  a c  dfsch 
Bcta ac disch: ( Idcal  recelved drug) 
Bcca blockcr therapy [Lrycsl 

3. c 4  -Chemiscry (armol/LI - Total  BilLrubln 
7 - 4  DS.Comp1fcacions - BlceCing 
4 -1 G 4 S i a e m i s u y  <mmaL/LI - BUX (Urea) 
7.4 EZ-CABC Conducceci 
8. =-Dace C A K  Conduc~ed 
5.2 c4.Chedsery (mmoL/Ll - - Calcium 
19 -15 DS-Complications - Catdiac h r rc sc  

Cardiac dysrythmia Crom hospi ta1 c l a h  
Charlsan rndac ( 0 - 3 )  

8. ~ Z a - D d t e  Aûmicccd CO CN 
8. Jlb-Dace Disdwrged Pro= @JI 

7 - 4  ~S.CompLications - Congestive R r t  Fai l .  
CHP Cran hosp ica l  claim 
CHF ( a b .  pulmed. exs3. xray. ralcïll 
CHF tsame as CHFX buc u c l .  ra les l  

7-4 ~5.Complications - Chesc P i I i n l ~ g f h a  
4. C l - P i r s c  Reporceâ CPK 

Cl-CPICP MTSrnfE 
4. CI-Highest Rep~rced  Cpii 

C2 .CPKli MTl?rnE 
16-U 86-CPR At Uarker Hospical <24 hours adm 
6.3 c4.Chemktry (-L/Ll - Creacinine 
7.4 DS .Comp11cacions - Cerebrovascular Kc. 

Variable --- 
m e  
DBP 
0EAm 
DEhTH30 
o u m m  
D ~ ~ Y R  
OXABQfP 
DxAmcMP 
DxsAxh 
DIsclcro 
DLSDAT 
DISl)eM 
DIS= 
DLOC - 
DLOQ(En 
D n m L  
rmen2 
mEn3 
mm4 
DUELIS 
W 6  
œiED7 
oMp18 
a r m 9  
OMmlO 
MEDI 1 
-12 
W B  
O'rKFL 
DVP 
DXO 1 
0x0 2 
DXO 3 
DX04 
DXOS 
DXO 6 
DXO 7  
oxoa 
DXO 9 
DXlO 
DXll 

Len 

8 
8 
4 
8 
8 
8 
8 
8 
4 
6 
6 
4 
4  
4 
4 
4 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
6 
8 
4 
5 
5 
5 
5 
5 
5 
5 
S 
S 
5 
5 

CVD fram hospical  claim 
8 7 - P i r s c  Recurded DBP aC Uarker Hosp. 
DS.Compliacions - Death 

Ofabetes  with complications I r a  hospi ta  
Diabeccs wichouc CoPpllcations fr0m hOsp 
n2.Discharged Againsc Kedical Iidvice 
K3 ,Dfscharged To 
PACE. Separacion Dace 
K1-Discharged Alive o r  Dead? 
K3 -Disdrarged ?O hsc icuc ion  Type 
C9.Dccrcased Level O C  Cansciousness 
Cll.Decreased Eye Open  Spancaneouzly 
Cl0 -Decreased LOC due CO nedicacions 
KI .He- A c  Discharge. 1 OC 12 
K4 .neds AC Discharge. 2 OC 12 
K4.Ued?r A t  Discharge. 3 O€ 12 
K4.Kcdç AL Discharge. 4 of 12 
K4.tied.s A t  Discharge. 5 of 12 
a4 .ne& h t  Discharge. 6 of 12 
K4 .K& Ac Discharge. 7 O C  12 
K4 .Ueds Ac Dischatge. 8 of 12 
K4 .UedS Ac Discharge. 9 O C  12 
K4.Ueds AC DLscharge. 10 O C  12 
K4 .U& Ac Discharge. 11 OC 12 
K4-neds A t  Discharge. 12 of 12 
FACE-Dace of a i r t h .  Day=Ol F o r  h l 1  

D5 .Cocplica~ions-Dccp Venous Thromkasis 
DLG 8 1 - ICO9a-PRIMY OX 
DIACNOSIS I 2 - KCD9Cn 
DTACNOSIS t 1 - ICDPM 
DIACNOSIS 1 4 - ICD9CU 
DIACNOSLS I 5 - IC09C.I 
DIACNOSIS 6 - ICD9M 
DIACNOSIS 1 7 - ICD9C4 
DIAGNOSIS a 8 - ICD9CH 
DIACNOSIS a 9 - IcDSCn 
D U G H O S I S  I l l  - ICD9C.I 
DIAGNOSIS 111 - ICD9CM 



Char 
Char 
a d c  
char 
Char 
Char 
ChJr 
t h a r  
Char 
Char 
Char 
Char 
Char 
Char 
Char 
Chsr 
Char 
Char 
C I l a t  
Char 
char  
Nuer 
Num 
Nun 
NuTl 
Nua 
Num 
Hum 
Nuni 
Nua 
NUP 
HU= 
Nual 
Hum 
Num 
Mim 
Nurn 
Num 
Num 
Enrm 
Num 
NUU 

DIRCNCISXS 112  - I C D 9 M  
DII\cNoSIS 113 - ICD9CH 
ET-SIS 114 - ICWCC4 
DLMlûSIS I l 5  - ICDIICn 
DShu"N0SXS 136 - rCS9EW 
SIXCNOSZS TYPE OP 0x01 
DIAGHOSIS TïPE OP 0x02 
DIN;HOSIS rwe OF 0x03 
DIACNOSIS TYPE OP DX04 
DIAGSOSIS m P E  OF DXOS 
D X m t S  TïPE OP 0x06 
OLACNOSIS TYPE OP 0x07 
Di3G?U!ZXS TKPE OF DXOQ 
DLAGE~OSIS =Ph OP DX09 
0-SIS m P E  O P  DXlO 
OuLcK>SSS IYCE OF 0x11 
DIACWSTS TYPE OP 0x12 
DII\GNOSIS ïYPE OP 0x13 
OrACNûSXS TKPE OF DXI4 
DrACNOSfS TYPE OF DXLS 
DIlrCYOSTS TïPE OP DXL6 
Eï .Date Whocardfography Reportcd 
a. Ecx E j ec t ion  Fraccion 
EJ .echocardiography Reporced 
F~.FLcBc !Sic - üundlc Branch BLock 
Fl.EKCI OATEïMS 
F6 . P i r s t  EXC - Hearc BLock 
F4-Pirsc &KG - Type O C  Heart Block 
F2.Firsc ei<c - Location of  I n f a r c t  
? 4 . ? i r s t  FXC - LOSS OC R Forces 
F3.First  EXG - Type OC Current  riI 
P4 -P I r sc  e s  - Ocher sr Changes 
F<.Pirsc EKG - ST G1cvationlDepressfon 
F8.Lds~ EiCC - Buz%dLC Branch 8L0ck 
P S - m  M- 
P8,Lasc EXG - Hearf Btock 
F8,lasc eKC - Type OC Meart Block 
F6.Lasc EXG - Location of I n t a r c c  
PB.Lasc EXG - ~ o s s  o f  R Forces 
F7,Lasc PCC; - Type of W e n t  
FE-LaSC EiCC - Other Sr Changes 
F8.Lasc n<c -sr Elmac ion  o r  Depreasion 

119 
14 3 
116 
121 
122 
120 
169 
27 8 
115 
114 
168 
118 
117 
344 
111 
113 
112 
166 
277 
24 6 
23 8 
LOO 
354 
3 4 8  
4 Of 
4 13 

L 
262 
L 4 4  
211 
19 

157 
130 
67 

152 
183 

6 5 
159 
1 4 5  
148 
137 
rsa 

Num 
Mwr 
NUP 
Hua 
Mim 
Hum 
Hum 
Kum 
Num 
Hum 
Num 
Hum 
Num 
Hum 
MUi 
u u m  
Num 
Num 
Hum 
Miai 
Num 
Num 
Plum 
Nuin 
Nua 
Num 
a m  
Char 
Nun 
Nus 
Char  
rrum 
Nua 
Num 
m m  
Num 
Num 
N Ï m  
U%P 
Num 
NE= 
sua 

16-15 
18.15 
18-15 
19 - l 5  
13.15 
l9.LS 
10 - 15 

18 - 1s 
10-1s 
ra. 15 
16 - 15 
18-15 

10.15 
18.15 
18.1s 
18.15 

4 -1 
6.3 
16.13 

4 .  
7.0 
3 - 
9 .  
9 .6  
9 - 6 
9 . 6  
9 . 6  
9.6 
15.12 
9-6 
9 . 6  
9.6 
9 - 6 
9 - 6  

C a - A u i a l  P i b r i L l a t i c n  - Kû RegortS 
C8 .BundLe orancb Bloc* - HD R e O o r U  
CE-Heart Block - KD RCparcs Of eKC 
C8 .Type of Hearc BLock - W Reports 
~ B - B c h d c  Changes - WD €tepor= Of 
CS-Location o r  Current  XI IW Exam) 
C8-Loss Of R Forces - lui Reports 
C?.Type OC Che CurrCnC HI - R w r +  
C8.Och n o r  T-Wave Changes - KD R w r t  
Ce .Sr ~ t e v a c i o n / ~ ) e p r e s s i o n  - nD Repose 
Ca .Supravenu.TachycordLa - W Report 
Ca .Vencricular p i b r i l l a t i o n  - 1Q) RegOrC 
C8.Vcnuicular ~ a c h y c a r d i a  - M> Report 
CS,Pularorwry Edfzia - nii Phy Dcarii 
CS-Rales Noced on KïJ Phy EXi%m 
CS.S1 NOCeâ on MD P W  
CS-Shock Nored on MD Phy Exam 
For Dacd E n t ~  Puzpases Only 
G4 .Chemiscry (mmollG> - Clucase 
C4.HematoLogy - Heaacocr i t  
B6.Hcparin ~ C s i n l s c e r e d  ac  Harker HO-- 
Appropriaceness: hepar in  (O=ideaL) 
Heparin therapy t l f y e s l  
Edeal candidate  Cor hepar in  during 
Hep dur: {Idcal  * receivcd drugb 
IiûSPITAL CODE 8 
FACE.ifospica1 N i r n S e r  
.TL-eacicnc H o s p i t a l i z ~ d  i n  winnipeg 
Di. Lsc Recorded Hear t  Race-Marker HOSP- 
HOSPITAL RECORD NL;WBZ3 
C1.History - DcmenciaLIAlzheimer'S Di+- 
Cl.Hiscory - ~ng ina /Chesc  Pain 
C1.Historf - ~ s p i r i r t  AlLcrgylHyperacnS. 
Cl. Hiscory - Bleeding Disocder 
Cl .n i scory - 0 t h  Ncn-netascacic Cancer 
C1.Hisizory - CAffi 
CL.Hiscorl - Ocher Cardiac  Surgcry 
C l  .Hiscocy - Congcscivc l lear t  Fa i lu re  
C l . ~ i s c o r y  - Chr03ic Pulmonan Discase 
CL-ltiscory - s c r o k e f ~ a r d i o v a e u ~ a r  ACC. 
C1.iiiscory - D i a k e ~ e S  (any type1 



m m  
HXGIB 
HXltIV 
l m  
l m t m  
WLNeR 
HXKFPCA 
m s  
HxxL8U 
Hj(P.XEX 
m m &  
HXPVD 
HXXMAL 
if%StmIC 
HXSURG 
HnrT(Am 
HXULCER 
1: 
U B P  
I O C O O L  
I U î X U R l  
I N a J R B l  
I N U E T r n  
IHCOZSEP 
I N f c u  
n4Trm 
LDHH 
LIIHHM 
LPCIWRSX 
LFDTCAV 
LPUPDRiX 
L n m 2  
LOS 
LOSICV 
MALICP 
m m  
UAnST 
ti9F 
m€i 
nBPCPF - M S F C r H  
nwrc 

I V a r i a b l e  Tmc L e n  P o s  I n f o m c  - b e l  

9.6 C l . i r i s ~ 0 ~  - Tenainnl f l l n e s s .  ONR 
9 .6  C 1 . H i s C o r y  - ~ e n t c o - u r i ~ r y  o r  Castro. 
9 . 6  C 1 . H t s C o r y  - I I L V - / A W  
9.6 ~ i . i t i s c o r y  - i ~ y p c r r c e n s i o n / H i g h  B l w d  P r  
9.6 c t . r i L s c o r v  - ~ s c h e t n i c  H e a r c  D i s - o r  CM 

c l . ~ f i c o +  - C h r o n i c  L i v e r  D l s e a s e  
C 1 . H i s t o r y  - X e c a s c a U C  C a n c c r  
C l . H i s c o r y  - P r c v i o u s  HI 
C L . H i s C o r y  - M o s c  R e c e n c  HI -8 w k s  
C l . H i S C O ~  - P a c e c I J k e c  P r w .  Insert 
C i - H i S C O r y  - PPCA 
C l - H i s c o r y  - p e r i p h e r a l  V ù s c u l a r  Dls. 
C l . t i i s c o r y  - R e r . 1  F a i l u r c  
C 2 , H i s c o r f  - Smoking Scacus 
C l . H i s c o r ~  - ~ j o r  s u r g e r y  c=l wks. 
C L . t l i s t o r y  - Trauma In  P a s c  K o n c h  
C L H ~ S Z O ~ ~  - Ulcer D l s e a s e  

m. zn-a-inrcic B a l l o o n  eum~ Inserced 
L - I C D - ~ - C ~  DX F o r  A.% 
I n c o m a  quincile 1 - =rat 
I n c o r n e  q u i n t i l e  1 - urban 
mdcx adinic dace. incl ,  rwised (N=2,222 
Index s e p a r a t f o n  dace. i n c l - r e v i s .  (rJ=2.22 
J 1 . P a c i e n C  Treaced In ICU 
1 3 6 - p a c i e n c  I n c u ù a t e d  A t  K a r k e r  H o s p i t a l  
G3. H i g h e s K  R e c o r d e d  L[lH 
C 3  .LDHH DATEXTHE 
LFCA.., w i c h  code r e v i s i o n s  f o r  n = S  
C w e r a g e  c a n c c l  d a t e  (to n ù r - 3 1 / 9 8 }  
L F u r m  uich one c o r r e c r f o n  
c 4  .ABC - biters p e r  M i n u c a f L P n  02  

m l i g n a n c y  L r o m  h o s p L c a L  c l s h  
D a t e  of l a s t  marical + c a c a s  c h a n g e  
Yarical  s c a t u s  as o f  i n d e x  M a d m i s s i o n  
C l - F i r s t  R c o o r c e d  CPi( - HB u f  1 
C 2 - H i g h e s c  R e p a r c e â  CPK - Kü u l l  
C l - P i r s c  CPX - t Hû 
G 2 . H i g h e s c  CPX - t tiB 

KOMR 
KucxDAT 
XUCAEF 
WGXREP 
KUNCODE 
M K T D T  
ND81 
NO82 
NDBALRC 
NDBFâTAT 
NDBHXILL 
mBMU3 
rnB.'R3 
N U B W  
NDBPTLV 
NDElsP1OK 
NnBSYSR 
NDBVS 
NDTCAH 
N L m n H  
NCCOKIT 
N P ' L I V  
025;\T 
ONSEIDT 
O P 0 1  
O P 0 2  
O P 0 3  
OPOJ 
O P 0 5  
O P 0 6  
O P 0 7  
O P 0 8  
OPC9 
O P 1 0  
O P 1 1  
O P 1 2  
mEa 
OTHINF 
mmST 
m E S T 1  
OTHTESP2 
OTtETSST3 

6 - 3  8 3 . A d m i c c e d  F o r  O c h e r  U e d i c a l  R c a s o n s  

Rie SlrS Syscem 6 r 4 2  i i c d n e s d a y .  N o v e n b e r  15. 2 0 0 0  3 0  

Nlin 
m m  
Nwa 
Num 
C h a r  
wm 
Hum 
Num 
Num 
Nual 
Mim 
Nup 

Hum 
Hum 
N u m  
NÏm 
Hum 
N Ï m  
Husi 
N U  
Num 
Num 
Num 
Mi11 
C h r  
C h a r  
C h a r  
char 
Char 
Ctar 
Cho r 
C b r  
C h a r  
Char 
C h a t ,  
Char 
N m  
NU3 
N u s  
Nun 
rlum 
su3 

1 

C i Z - W o r s c  C o n d i c i o n  Inicial  2 4  Hcurs 
e 6 . m c e  mGA Scan R e p o r t e d  
e 6  .mCA ejeccion ~ r a c t i o n  
E6.'Rr;A Scan R e p o r t &  
MJNIUPAL mne 
21.12  .ARYIT M'PFPTHE 
1 4  . R e a s o n  1 Why Nu=sing D a m  NOC C o r n 1  
2 4  . R e a 5 o n  2 Hhy M i r s i n g  D a c a  Noc C o m p l  
n.w : ~ ~ ~ l e r g i e s  
I 3 . m  : h t n c t i o n a l  s c a t u s  p r i o r  to a d -  
1 3 . t ~ ~ ~  : HX of presenc. i l l n e s s  
13.HJEl : t t e d i c a c i o n s  t a k e n  p r i o r  m a& 
1 3  . m a  : N o  N u r s i n ç  A s s e s m i e n r :  round 
23 .%B r P a s c  medical hiscory 
r 3  .me : L i v i n g  a r r a n g e - a C  c i m e  o f  a&- 
1 3  .:ma E S m o k i n g  s n c u s  
I3 .NnB : S y s c e r P s  r w i e w  
13 .me : vital  s i g n s  

ca .NO C o n c r a i r x i . c o  ~ h r o m b o l y c i c  r l i e r a p y  
I S . ~ i v i n g  A r r a n g e m e n t s  P r i 0 r  Co A h .  
~ 4 . m  - 02  S a t u r a t i o n  < \ I  
6 4  .ONSET DATETIXE 
SURGICAL PRCCEDURE t 1 
!SURGICAL PLICCE3UX2 1 Z 
SURCICAL PROCEBURE 1 3 
SJRCICAL PR-JRZ 1 4 
N X G I C A L  PROCEOURS # 5 
SCRCICAL PROCECURE fi 6 
SURCICX. PRMlEDURZ I 7 
SURCIC;\L PûCCECURE t 8 
SURCICAL PROC-TURE 1 9 
SURGICAL. PRCCEZüRB $ 1 1  
SURCICAL PRCCEOURE 11; 
SJRCICAL PROCDURE 11 2 
US . c o n p l i c a C i o n s  - O c h c r  
~ S . ~ c m p l i c a c i o r . s  - O c h C r  I n C c c c i o n  
E8 - 0 c h e r  Tesrs C c n d r i c c e d  
€ 8  .otScr Test 1 
~ 8 . 0 c h e r  Tesc 2 
ea .ocher resr 3 



IO2 
104 
LOS 
250 
14 8 
77 

2.4 9 
2 

205 
7 5 

364 
420 
24 3 
252 

98  
261 
253 
4 29 

68  
430 
431 
23 6 
339 
401 
400 
421 
16 1 
69 

162 
13 9 
134 
165 
164 
U3 
187 
50 
4 9 
46  
52 
SI 

23 4 
383 

EB .Ocher TCSC 4 
D1.Pacumkcr hplanced ACcer hbnllssion 
Dl-Type O C  Pacenrakcr Inpl-  AfCer Mm, 
C4 .MC - PaC02 
C4. hi3G - Pa02 
DS.Co~1icacians - ~ ~ l i a o r u r y  Emôolus 
G4.AW; - pH 
iMSC ÇCahnBLEO PHIN 
C4 .llerracoLogy - Placelet  COUnC 
0S.C~nplicat ions - Pncuiaonia 
POSTAL COOE 

C4.Chcn1isuy tsrmoL/LJ - eucbss fu~ i  
CI-Hematology-Prochrombin Time/PT bec) 
BI .  PTCh Conducccd 
El-Ibre  PpCIi Conducced 
G4 . H ~ c o l e g y - ~ r t l  ThromboplasCin rima 
R i b W ~ r y  =dema ECO= h0SpiCdL d a h  
PACE. Race 
A a c e  remL discase Crom h o s p i t a 1  c l a b  
Chmnic rend1 diseasc fraœ hosp i t a1  chi 
8 7 . 1 s ~  ~ e c . ~ c s p f r a t o r y  Race ac m r k e r  H 
Respondcnc number 
Rural residenc 
U r b m  residenc 

DZ-Ruled mc - Enlcfal m i r  for CABC 
2.Ruled Out -  AC^. Date floc Ln study 
B2.RirLed Cuc-Ini t ia l  XdmiC F o r  Surgery 
3a-Ruled Out - Pacienc 4 5  Years old 
3b.RuleC Out-CvA c= 48 HOurS before A h  
83b.Ruled out - HI cornpl. O t r h e r  
83a.Ruled ûuc - HL Happenefi Sn HospiCa1 
3c.-Xulciple Trauma Open wounds.Oth I n j  
GO.* - Room llfr 
A6 .Transfer: RIO - I n i c l a l  Adm-ChBS 
A6-Triinster: RIO - I n i t i a l  Adm-0th arg 
A2-Transfer: RIO - LOS +- 2 ûays 
A7b.Tran~ferr RfO - KI Cornpl. O c  unrai. 
A7a-Transfer: R/O - KI mppened in Hasp 
B7 .Pirs t  Recordeâ SBP a c  tfarker Ho- 
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1014 
7 66 

1945 
348 

2138 
1573 

436 
1953 

974 
1815 
1799 
1088  
388 
7 68 
572 
57 6 

1288 
1272 
1268 
1296 
1292 
1256 
1260 
1276 
1264 
1280 
1284 
1400 
152 
232 

La80 
243 

1488 
13 2 
20 8 

1244 
1240 
1252 
12ca 
SOC 
13 6 
164 

C4,Chemtstr~ [mmol/i,] - Tota l  Serua CO2 
FXE. Sex 
Gender CbK; 0=FI 
D5.Complicacions - Shock 
Shock trom hospical c l ah  
Shock (PE noces o r  a s  camgl.of s t a y l  
02 .Satoicing Cessation Discussed w i c h  Pat 
Smoker 
GQ .Chemiscry ( m o l  f t ]  - Sodium 
e4 .Dace of S t rass  TasS 
EU .Stress TCSC Reporced 
DS-Types Of Stroke As C ~ l i c a c i o n  
E4 .Suess Test Resulcs 
D3 .Suan-GanzlRighc Hearc Cach 1nserr;ed 
A9 .Transfer: ofagnosis - Rbdominal Pain 
A9.Trançter: Diagnosis - Cardiac A r r e S C  
A9 .hùnsCer: Diagnosis - CHF 
A9 .hùnsCer: Diagnosis - COPDlastlrma 
Ag-Transfer: Diagnosis - Coronaryfi4yo. 
~9 .rransfer: o i a g ~ o s f s  - Chest pa in  
A9 .TransCer : D i  agnosis - WSpGca 
A9 .TTÙNE~C: Diagnoçis - nL/ ru le -ou~  XI 
A9.TransCer; Diagnosis - Nmsea 
A9 .TransEer: DLagrasis - O C h c r  
A9 .Trars Ler: Oiagmsis  - Pneuacnia 
A9 . T m  D A T E ï I M E  
x i l .Ranstez  : Aspicin ~ d m i n i s t e r e d  
A:lb.haNfer : F i r s t  Recorded CPX 
Allb-TCPKP MTSTIXE 
ALLC.Transfer: Highesc Recarded CPK 
AllC -TCPw DA?= I M E  
All.Trans,Cer: CPR a e d n i s c e r r b  
AIO.lTansCer: ~ i r s c  ~ e c o r d c d  OBP 
A4 .TransLer doc. - &Q record 
A4.Trawfer dcc. - x9 Letter  
A4.Transfer dot. - none ava i l ab le  
A4 . T r a ~ f e r  dot. - rransfar L o n  
J2 .Tcachiag plan ~ i s c u s s c d  
Ait-Transter: eKcs aeainiscercd 
A l l  .TransCer: ~ l c v a c i o n / ~ e p i ~ ~ s f o n  

J. Uhanovu 
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Num 
Num 
HUP 
Num 
NUS 
Num 
thrm 
Hum 
Hurn 
Nusi 
Hum 
Uum 
Num 
NUI 
Num 
Hum 
Hum 
xum 
Pm 
Mun 
Cur 
m m  
Num 
Num 
Nu= 
mm 
Nun 
min 
Nbm 
Nun 
Nuœ 
Hum 
Num 
Num 
r;um 
Nurri 
NUm 
Num 
Num 
Nwn 
Char 

07.  lsc Recordeci T e m p . ~ r k c r  Hosp 
Al l - t r ans t e r :  Enrymcs tfcùsured 
ES-Dùrc ï?ialLlum Scan Rcporced 
ES -Thallium S u n  Reporced 
Ail .TransCers Heparin JUbdnfsCercd 
Ai0.Translerz 1st Recorded Hearc Race 

Ideal  candidate  for chromb.during 
Throm dur: ( I d c a l  * reccived drug) 
ThromboLycf c therapy [ I q c s f  
A~piopriaceness:  thrombolycics [O=ideal) 
Al1.Transfer: Pat ienc fncubaced 
A l l a - T r a ~ C e r :  Highesc Recorded LDH 
ALld .RDW WLTEkXHE 
ALlb.TrançCez: 1st Recorded CPK-Uù u/L 
Allc.Tran§ter- ttighesc Rcc-CPK-KB u f l  
AlLb.rranster P i r s c  CPK - 1 I(B 
ALLC-crander  tlighesc CPR - t HB 
A?.TrarlSCer: Mm- f o r  och Kedical Reas 
AB.TûNSm OATES- 
A3 .TrawLer:Nùmc Transferring F a c i l i t y  
hl.Transferred f i - 0 t h  Acute Care Piici1 
A 3  .TransCer: Rcason For Tmnsfc r  
~1O.TransLerz lsc Rcc.Respiracory Race 
A10 -Transfer: P i c s t  Recordcd SOP 
Cd .ConcraLnd, Riromùolytic TheraW 
Ca .Concrafnd, Thromùolycic TherJpy 
CQ .Concraind. ThromboLytic Thcrapy 
A1D.Transfer: 1st Recorded Temperature 
06 .Thromb.therapy -26 hrs-marker hosp 
B6.TiHfiR U A m f n e  
ALl.hansfer: Thmmb-cher,<=24 hrs 
A l 1  -=ER LIATFPW 
~ ~ z . ~ o r s t  Condicion I n i t i a l  24 Homs 
~4 .H~MCOLOQY - UBC Caunt 

J. Uhanova 
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Weighted Index of Comorbidity (Charlson et al., 1987). 

Conditions Assigned Weights 

for Diseases 

Myocardial Infarction 1 

Congestive Heart Failure 1 

Peripheral Vascular D isease 1 

Cerebrovascular Disease 1 

Dementia 1 

Chronic Pulmomary Disease 1 

Comective Tissue Disease 1 

Peptic Ulcer Disease 1 

Mild Liver Disease 

Diabetes 

Herniplegia 

ModerateBevere Renal Disease 

Diabetes with End Organ Darnage 

Any Turnor 

Leukemia 

Lyrnphoma 

Moderate/Severe Liver Disease 

Metastatic Solid Tumor 

AIDS 

Assigned weights for each condition thar a parient has. The total equals the score. 
Erampk chronic pulmonary (1) and lymphoma (2) = tocal score (3). 

J. Uhanovu 




