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Background The major objectives are to report on coronary event mortality, incidence and

attack rates and changes over time observed in the Italian MONICA populations
and to assess if trends are consistent when different disease definitions are con-
sidered. An analysis of diagnostic agreement between clinical and MONICA
categories is presented in the context of developing a model for estimating disease
|nC|dence ina populatlon based on currently available data.

Data were provrded by the three Italian MONICA (MONItorrng trends and deter-

minants of CArdiovascular diseases) registers. The areas of Brianza and Friuli,
both located in northern Italy, completed the 10-year period of registration. Data
from the MONICA Latina area, located close to Rome, were limited to the first
3 years of registration. These data are used for assessing geographical differences
in rates in the mid-1980s and estimating the diagnostic agreement between Inter-
national Classification of Diseases (ICD) codes and MONICA categories. Two diag-
nostic aggregates have been used: the standard MONICA diagnostic definition for
myocardial infarction (MI), which includes non-fatal definite myocardial infarc-
tion and fatal coronary events, and the coronary event definition which includes,
in addltlon non- -fatal p055|ble myocardlal |nfarct|ons

.From the mld 19803 to the mld 19905 a conS|derabIe reductlon |n aII cause'

cardiovascular and coronary mortality rates occurred in the monitored popu-
lations. Data from the MONICA registers confirm the accuracy of official reports
of death rates and changes in Italy. Comparisons of time differences in attack and
incidence rates of myocardial infarction and all coronary events indicate that the
impact of the more severe manifestations of coronary heart diseases (fatal coron-
ary event and acute MI) reduced during the period of observation, but when less
severe events (minor myocardial infarction and angina pectoris) are considered,
the overall |mpact of the dlsease on the populatlon remalned stable

Eprdemrologrcal surveillance of coronary syndromes is relevant over this time

period of impressive changes in prevention and treatment. Continuing restric-
tions in available resources necessitate the development of simplified registration

'Coronary heart dlsease tlme trends Italy
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1980s,1:2 heterogeneously across the whole country, with more
pronounced reductions in the northern regions,3'4 where rates

In Italy, mortality rates for coronary heart disease (CHD)

decreased from the second half of the 1970s and during the
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reduced incidence or to decreased case fatality (which respect-
ively attribute the decrease in mortality to the effect of primary
prevention interventions, or to more timely and effective treat-
ment of acute events). Furthermore, from a public health per-
spective, recommendations may emerge for allocation of
available resources.

Overall results from the WHO MONICA Project5 indicate that
two-thirds of the decline in CHD deaths may be attributed to
decreases in coronary event attack rates, and one-third to
decreasing trends in case-fatality. These results are inconsistent
with previously published reports from the Us,% which sug-
gested that the decline in CHD mortality is largely due to
improvements in survival of myocardial infarction cases, while
first MI hospital admissions increased slightly.

Indicators of CHD occurrence based on reliable data, consist-
ent over time, are essential, but it is very costly to maintain
surveillance registers such as MONICA. Consequently, it is
necessary to develop reliable registration systems, capable of
being used at regional and national levels, based on currently
available data:”® death certificates and hospital discharge
records. However, these records are rarely reliable because
they are affected by different sources of variability, e.g. current
medical knowledge, changes in diagnostic procedures, com-
pleteness of notification and, not least, changes in rules for
reimbursement by health insurance schemes. The temporal
trends in disease rates could be biased by these sources of
variability.

The objectives of this paper are to report on coronary event
mortality, incidence and attack rates and changes over time
observed in the Italian MONICA populations and to assess if
trends are consistent when different disease definitions are
considered. In addition, an analysis of diagnostic agreement
between current clinical and MONICA categories is presented
in the context of developing a model for estimating disease
incidence in a population, based on currently available data.

Methods

Monica registers in Italy

Data come from the three MONICA myocardial infarction
registers set up in Italy in the mid-1980s: the areas of Brianza
(1985) and Friuli (1984), located in the northern part of the
country, and Latina (1983), located close to Rome. The first two
registers completed the 10-year observation period, but in
Latina registration activities were interrupted, due to financial
constraints, after only 3 years (1983-1985). Denominators of
rates come from intercensus estimates in Brianza, and from
direct counts provided by municipalities in Friuli and Latina.
The MONICA myocardial infarction register has been
described in detail.>10 Essentially it is based on a standardized
system of notification and validation of suspected fatal and non-
fatal coronary events. The procedures implemented in all Italian
registers for notifying the events involve the systematic collec-
tion of death certificates, the selection of the relevant codes
(International Classification of Diseases, Ninth Revision [ICD-9]
410-414 and other codes) and the review of hospital discharge
diagnoses (ICD-9 codes 410-414). Completeness of data for fatal
events was assured through a systematic collection of death
certificates provided by local health units cross-checked with
lists of deaths provided by municipalities. Deaths which occurred

out of the municipality of residence were requested directly
from the municipality where they occurred.

For hospitalized events, data collection included a systematic
review of discharge diagnoses from cardiology units, coronary
care units and departments of medicine of all hospitals within
the register areas, as well as of neighbouring hospitals, where
residents had been treated.

The MONICA myocardial infarction diagnostic criteria have
been applied according to the international protocol. Diagnostic
categories are based on collection of standardized information
on: past history of myocardial infarction and ischaemic heart
disease; symptoms at onset; maximum levels of serum enzymes;
relevant electrocardiograms (coded according to the Minnesota
Code and capable of describing the evolution of the lesion accord-
ing to a standardized algorithm); and for fatal cases, necropsy
findings. Fatal cases were classified according to the MONICA
diagnostic categories: definite myocardial infarction (F1),
possible myocardial infarction (F2), non-myocardial infarction
(F4) and cardiovascular deaths with insufficient data (F9). Non-
fatal events were classified according to three main diagnostic
categories: definite myocardial infarction (NF1), possible myo-
cardial infarction (NF2) (angina pectoris and other minor coronary
syndromes) and non-myocardial infarction (NF4).

Two separate diagnostic aggregates have been used for the
present report: myocardial infarction (MI) and coronary events
(CE). Both of them include fatal coronary events (FCE), derived
from the sum of F1, F2 and F9. This aggregate for fatal events
corresponds to the MONICA validated coronary deaths. In add-
ition, the standard MONICA diagnostic definition® for myocardial
infarction (MI) includes non-fatal definite myocardial infarction
(NF1), while the more comprehensive coronary event (CE)
definition also includes possible non-fatal myocardial infarctions
(NF2). Both attack rates, which include first events and
recurrences, and incidence rates, which include only the first
events, were calculated. The 28-day case-fatality rates were
calculated as the ratios between fatal events and the total num-
ber of events, fatal or non-fatal, for both diagnostic aggregates
(Ml and CE). Case-fatality rates were calculated for attack events
only.

Mortality, attack rate and incidence rates, for the age group
35-64 years, were standardized by the direct method, using as
weights the world standard population proportions per decade
of age. Case-fatality rates were weighted using the gender-
specific proportions of myocardial infarctions registered in all
MONICA centres.10 Standard errors of standardized rates and of
differences of standardized rates were calculated assuming the
normal distributions of errors.11

Results
Mortality rates and time changes

Table 1 reports gender-specific mortality rates (age range 35-64
years), registered in the initial and final years of the registration
period of the two northern Italian MONICA populations and
temporal changes in terms of differences between them. All-
cause mortality rates show statistically significant changes in
rates in both populations and in both gender groups (relative
decreases of 23% in Brianza, both for men and women, and
32% for men and 27% for women in Friuli). Such reductions
are attributable to decreases in cancer deaths as well as in
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Table 1 Age-standardized mortality rates and rate-differences (RD) over time (per 100 000). MONICA Brianza (BRI) and Friuli (FRI) residents,

35-64 years old

Calendar years

Rate

1984

1985

difference 95% CI

All causes

FRI-women

cardiovascular disease mortality rates, although levels differed
in men and women. In men, cancer death rates decreased in the
period under observation by about 20%, mostly due to a con-
current decrease in lung cancer rates. Among women, the
decrease in cancer mortality was smaller. Death rates for all
cardiovascular diseases decreased markedly, by 30-40% among
men and 40-50% among women, in both populations. Both
changes were statistically significant. In this age range, the
observed reductions in all-cause death rates are therefore
attributable mainly to the decreases in cardiovascular rates in
women and equally to cancer and cardiovascular mortality rates
in men.

Both coronary and stroke mortality rates decreased during
the observation period. Coronary death rates decreased by 28%
and 39% among men in Brianza and in Friuli, respectively. The
corresponding decreases for women were 60% and 40%. All
changes in coronary death rates were statistically significant.
Death rates due to stroke showed consistent decrements in both
gender groups for both areas, ranging from 40% to 50%. The

notable exception was in Friuli where there was a small and
statistically non-significant decrement (-9.4%) for women.

Trends in myocardial infarction and coronary disease
attack and incidence rates

Table 2 reports the 35-64 year age-standardized attack rates of
coronary events for the three Italian MONICA areas at the
beginning of the observation period for myocardial infarctions
and coronary events. In men attack rates were higher in Brianza
when compared with the other two areas: in the first half of the
1980s, men in Brianza showed an excess in Ml rates of 14% and
in CE rates of 24%. Women showed MI attack rates one-sixth of
those registered in men, without any relevant differences across
the populations. The CE attack rates were higher in Friuli.
Figure 1 shows average annual rates for the initial and final
2 years of the registration period, and the differences between
the two, for both gender groups and for the MONICA registers
which completed the observation period (Brianza and Friuli).
Relevant decreases have been reported for validated coronary
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Table 2 Age-standardized mean attack rates of coronary heart disease in the first 3-year period of MONICA Italian registers. MONICA Area

Brianza, Friuli and Latina residents, 35-64 years old

Period

Men
Mean rates

Women

DTr%? Mean rates DTroo?

Myocardial infarction? Latina 1983-1985

1985-1987

Brianza

@ DTro% = Relative rates difference, with Latina rates as references.
b Myocardial infarction: MONICA diagnostic categories F1, F2, F9 and NF1.
¢ Coronary Event: MONICA diagnostic categories: F1, F2, F9, NF1 and NF2.

death rates in both gender groups and in both populations.
These trends confirm the figures given by official mortality
statistics.

During the decade under investigation, Ml attack rates have
shown a reduction in both gender groups, particularly in Brianza,
where rates were higher in the initial years. In this area, a
decrease of 18.5% has been observed in men and 24.7% in
women. Such decreases provide an explanation for the reduction
of validated coronary mortality rates of 75% for men and 50%
for women. The 28-day case-fatality of MI declined in all gender-
and area-specific groups, but the change was statistically
significant only in Brianza women. Fatality trends seem to
explain most of the decrease in coronary mortality rates in
women. Statistically significant differences were observed in Ml
incidence rates (first events only) in men but not in women.
Consistent decreases in Ml case-fatality rates have been
observed, although higher among women in both areas. Time
changes in CE are different from the trends in MI; small decreases
are detectable for attack rates in men only in both populations.
The CE incidence rates show trends that are stable or slightly
increasing (e.g. women in Friuli). The still statistically signifi-
cant decrement in CE incident rates in the male population of
Friuli is a notable exception.

Diagnostic agreement between clinical and
MONICA categories

Tables 3a and 3b show the analysis of diagnostic agreement
between selected ICD-9 codes and MONICA diagnostic aggre-
gated categories, for fatal and non-fatal events respectively. The
data have been provided by the three Italian MONICA registers
and used all the events recorded over their entire observation
period. The ICD-9 codes were identified as possible sources of
myocardial infarction.

Table 3a reports the underlying causes of death reported on
death certificates, coded according to the ICD rules and the
validated MONICA diagnostic categories. Reported aggregations
of ICD-9 codes were obtained through a sensitivity analysis,
finalized to pool single ICD codes into ICD groups capable of
generating the same proportion of MONICA events. For each
ICD group the positive predictive value (PPV) is given, keeping
the MONICA validated FCE as a reference. Very high levels of
diagnostic agreement was found among fatal events for ICD
codes 410-411 (96%), followed by codes 412-414 (88%) and
then for codes of hypertension (401-405; 88%) and diabetes
mellitus (250; 70%). The PPV for minor ICD codes (i.e. 425 and

Table 3 Analysis of diagnostic agreement between official cause of
death codes and MONICA diagnostic aggregated category. Registered
events in Italian MONICA centres over the entire observation period

MONICA
FCEP Total
ICD-92 n ppvf n Prevalence

a. Fatal events

MONICA
mid Total
ICD-9¢ n ppvf n Prevalence

b. Non-fatal events

a Underlying cause of death codes.

b Fatal coronary event (MONICA diagnostic categories F1, F2, F9).

¢ First discharge diagnoses.

d Myocardial infarction (MONICA diagnostic categories F1, F2, F9, NF1).
€ With 410-414 codes in other causes of death or discharge diagnoses.

f positive predicted value.
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AR Ini = average rate in the initial biennium; AR Fin = average rate in the final biennium;

RD = difference between final and initial average rates.

MI = Myocardial infarction: MONICA diagnostic categories F1, F2, F9 and NF1;
CE = Coronary Event: MONICA diagnostic categories: F1, F2, F9, NF1 and NF2.

Figure 1 Age-adjusted rates and rate difference (DR) of coronary event in the Italian MONICA centres, 35-64 years old

others) range from 25% to 30%, indicating a considerable
potential for generating MONICA validated FCE.

Table 3b reports the results of the analysis of the diagnostic
agreement between ICD-9 codes from main diagnoses of
hospital discharges and MONICA diagnostic categories for non-
fatal events, using data from the three Italian MONICA registers.
For the purpose of this analysis, only the MONICA diagnostic
category of definite myocardial infarction (NF1) is considered
as positive for myocardial infarction. Very different PPV were
found for the considered ICD codes, ranging from 82% for code

410 (acute myocardial infarction) to 5% for codes 413 (angina
pectoris).

Discussion

In summary, these overall Italian MONICA results indicate that
from the mid-1980s to the mid-1990s coronary mortality rates
continued to decrease}24 and the CHD epidemic (fatal
coronary event and acute MI) in northern Italy has declined
over the observation period.5 These results also indicate that the
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impact of the more severe manifestations of CHD (fatal
coronary event and acute MI) diminished during the period of
observation, but when less severe events (minor myocardial
infarction and angina pectoris) are included, the overall impact
of the disease on the population remained stable. Further study
is required to assess if these trends are related to better
identification and prevention of well-known risk factors or to
greater effectiveness in treatment of acute events.

Even if death rates due to coronary disease provided by
official statistics are somewhat lower than the MONICA
validated diagnoses, the reported changes over time derived
from the two registration procedures are similar. Unexpectedly,
when considering the diagnostic agreement, a considerable
number of the cases identified as positive coronary deaths from
the two classifications are not the same. This apparent paradox
is due to a certain amount of MONICA FCE hidden by non-
coronary ICD codes, mainly due to the official classification
rules (e.g. diabetes mellitus). These are balanced by more or
less the same number of ICD coronary deaths which are not
classified as such by MONICA, due to poorly available diag-
nostic criteria, including autopsy. Similarly, when considering
diagnostic agreement of non-fatal events, some MONICA MI
cases are found in a relatively wide range of non-MI hospital
discharge diagnoses.

This reinforces the need for standardized registration
procedures for coronary events which are capable of monitor-
ing reliable trends over time. On the other hand, simplified
registration systems are needed due to the continuing

KEY MESSAGES

restrictions in available resources. In this context a simplified
method, based on record linkage of hospital discharge diagnoses
and death certificates, with intermittent validation of fatal and
non-fatal events according to the standardized MONICA
diagnostic criteria, has been proposed recently.12 Essentially,
this method uses sources of information and databases currently
available in public health services, and it aims to identify the
numbers of fatal and non-fatal major coronary events, taking
into account the prevalence of ICD codes and the positive
predicted values derived from comparisons to a standardized
validation system like MONICA.
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e In the Italian MONICA populations, from the mid-1980s to the mid-1990s, there was a considerable reduction in

all-cause, cardiovascular and coronary mortality rates.

« Data from MONICA registers support the accuracy of official death rates and changes in Italy.

 Comparisons of time differences of myocardial infarction and all coronary event rates indicate that the impact of
the more severe manifestations of the disease (fatal coronary event and acute MI) on these populations reduced
during the observation period, however, when less severe events (minor myocardial infarction and angina
pectoris) are taken into consideration, the overall impact remained stable.

* The development of simplified registration systems is needed due to continuing restrictions in available resources.
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