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How did the recent increase in the supply of coronary
operations in Finland affect socioeconomic and gender
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Study objective: To explore how the increased supply of coronary bypass operations and angioplast-
ies from 1988 to 1996 influenced socioeconomic and gender equity in their use.
Design: Register based linkage study; information on coronary procedures from the Finnish Hospital
Discharge Register in 1988 and 1996 was individually linked to national population censuses in
1970–1995 to obtain patients’ socioeconomic data. Data on both hospitalisations and mortality attrib-
utable to coronary heart disease obtained from similar linkage schemes were used to approximate the
relative need of procedures in socioeconomic groups.
Setting: Finland, 2 094 846 inhabitants in 1988 and 2 401 027 in 1996 aged 40 years and older,
and Discharge Register data from all Finnish hospitals offering coronary procedures in 1988 and
1996.
Main results: The overall rate of coronary revascularisations in Finland increased by about 140% for
men and 250% for women from 1988 to 1996. Over the same period, socioeconomic and gender
disparities in operation rates diminished, as did the influence of regional supply of procedures on the
extent of these differences. However, men, and better off groups in terms of occupation, education, and
family income, continued to receive more operations than women and the worse off with the same level
of need.
Conclusions: Although revascularisations in Finland increased 2.5-fold overall, some socioeconomic
and gender inequities persisted in the use of cardiac operations relative to need. To improve equity, a
further increase of resources may be needed, and practices taking socioeconomic and gender equity
into account should be developed for the referral of coronary heart disease patients to hospital investi-
gations.

In Finnish health care, equity is understood to mean provid-
ing health care for all, universal coverage of and equal access
to care, and use of services according to need.1 Since the

1960s these objectives have been stated repeatedly in various
Finnish health policy documents. In the 1990s the equity goal
was further strengthened by including it in the decrees on
social rights in the constitution and in legislation on patients’
rights.2

Several studies on the socioeconomic distribution of overall
ambulatory and hospital services have shown that although
the Finnish healthcare system is in general fairly equitable,3 4

socioeconomic discrepancies exist in the use of surgical
procedures.5–7 There were particularly wide disparities be-
tween social groups in the rates of coronary artery bypass
operations in the late 1980s; for example, 26% more operations
were performed for upper white collar than blue collar men,6

despite mortality from coronary heart disease (CHD) among
blue collar men being nearly twice as high. Similar, but less
pronounced discrepancies were observed among women. The
supply of services also influenced these inequities; socioeco-
nomic gradients tended to be somewhat steeper in areas with
low overall rates of coronary operations.

In the early 1990s, the Finnish healthcare system experi-
enced great upheaval. The economic depression in 1991–1994
slashed over 10% of Finnish GDP and resulted in cuts of 15%
in total health expenditure per capita.8 In general hospital care
spending was reduced by about 5%. At the same time,
however, the productivity of the Finnish hospital sector,
increased strongly. Discharges in the general hospitals rose by
12% and outpatient visits by 30%.9 In CHD treatment the
number of bypass operations (CABG) more than doubled from

1988 to 1996, from 43 to 89 per 100 000, and the number of

percutaneous transluminal coronary angioplasties (PTCA)

increased even more, from 6 to 41 per 100 000.

This study set out to explore how these changes,

particularly the marked increase in resources for invasive

treatments of CHD, influenced socioeconomic and gender

equity in the use of coronary revascularisations. We investi-

gated the socioeconomic and gender disparities in the use of

CABG and PTCA in Finland in relation to the need for these

procedures in 1996, and compared the findings with the situ-

ation in 1988.6 We also charted the distribution of coronary

angiographies in 1996.

METHODS
We established the rates of coronary procedures and hospital

utilisation for CHD for all patients aged over 40 years for 1988

and 1996 from the Finnish Hospital Discharge Register, cover-

ing all public and private hospitals in Finland. In 1988, five

public and two private hospitals offered revascularisation pro-

cedures. In 1996, coronary procedures were performed in eight

public and three private hospitals, of which two public hospi-

tals provided only angiographies. The Discharge Register

records the patient’s residence, personal identification

number, and clinical data, such as three diagnoses, operation

room procedures with two procedure codes in 1988 and three
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codes in 1996, and the patient’s discharge status. In 1988,

diagnoses were coded according to the Finnish version of the

9th revision of the International Classification of Diseases and

in 1996 by the 10th revision. In both years, surgical operations

were coded according to the classification of procedures by the

Finnish Hospital League.10 This classification does not contain

catheterisation procedures, but from 1994 onwards coronary

angiographies and angioplasties have been recorded with

supplementary questionnaires attached to cardiac patients’

discharge reports. For 1988, data on catheterisation proce-

dures were not available. However, according to the aggregate

data collected by the Finnish Heart Association the total

number of angioplasties in 1988 was a mere 272, correspond-

ing to 11.4% of all coronary revascularisations.11 12

The data accuracy of the Finnish Hospital Discharge Regis-
ter was evaluated in the 1980s and found to be generally good.
Moreover, about 95% of hospital discharges and 90%–95% of
surgical procedures were recorded in the register.13–15 The reg-
ister for 1988 was estimated to have covered over 90% of all
1988 bypass operations in Finland.6 In 1996, according to a
comparison with the aggregated data collected by the Finnish
Heart Association, our data comprised over 95% of coronary
bypass operations and angioplasties and 85% of
angiographies.11 The lower coverage for catheterisation proce-
dures is partly attributable to procedures performed for
ambulatory patients, which are not required to be reported to
the discharge register.

To obtain the socioeconomic data, the procedure data from
the 1988 Hospital Discharge Register were linked by personal
identification number to the 1987 population census and to
occupational data from the 1970, 1975, 1980, and 1985
censuses. Correspondingly, the 1996 procedure data were
linked to the 1995 population census and to data on
occupation in the earlier 1970–1990 censuses. The social class
of employed persons was obtained from the most recent cen-
sus. Married women were classified using their own occupa-
tion or, if not employed, according to their husband’s occupa-
tion. The social class of retired persons was derived from their
most recent pre-retirement occupation in the censuses of
1990, 1985, 1980, 1975, or 1970. The data on the population at
risk came from the 1987 and 1995 censuses.

In both years social class was defined identically according
to the person’s occupation as follows:

(1) Upper white collar employees: upper level administra-
tive, managerial or professional employees

(2) Lower white collar employees: lower level administrative
or clerical employees

(3) Blue collar workers: skilled or unskilled manual workers
(4) Farmers: farmer employers or farmers on own account
(5) Others: employers, self employed workers, students or

occupation unknown
The level of education was classified into three categories.
(1) High: university degree or a qualification requiring 13

years or more of education.
(2) Intermediate: secondary school matriculation requiring

10–12 years of education.
(3) Low: basic education of less than 10 years.
Disposable income was derived from the 1988 and 1995

registers on taxes and welfare benefits. It was adjusted for
family size using the OECD equivalence scale, where the first
adult of a family is weighted as 1.0, other adults as 0.7, and
children under 18 years old as 0.5.16

The relative need for revascularisations in socioeconomic
groups was assessed using hospitalisation and mortality
attributable to CHD as proxies. Hospital use in 1988 and 1996
attributable to CHD was derived from the same datasets as
data on coronary procedures. As proxy for need for bypass
operations in 1988, data on mortality from CHD in the age
group 40–69 were calculated from a dataset linking the 1986–
1991 cause of death registers, the 1985 population census and
supplementary occupational data from the 1970–1985 cen-

suses. As revascularisation rates were analysed for the age
group 40–69 because of the low numbers of procedures on
older patients, CHD mortality in 1986–1991 was established
for this age group. Because 1995 was the last year with
mortality data available, we proxied the 1996 need from the
1991–1995 CHD mortality linked to the population censuses

of 1990 and to supplementary occupational data in the 1970–

1985 censuses. The methods for the linkage procedure, calcu-

lation of person years, and mortality figures are described in

detail by Valkonen et al.17 Socioeconomic data in the datasets

for procedures, hospitalisations, and mortality were based on

the same primary data sources and classified identically.

To compare the need for coronary procedures with their use

in socioeconomic groups among women and men, age specific

and gender specific mortality and annual risk of hospitalisa-

tion for CHD in social classes as well as educational and

disposable income groups were compared against the respec-

tive rates of revascularisations and coronary angiographies.

Five year age categories were used in plotting death rates

against operation rates. Moreover, we calculated inequity indi-

ces based on Kakwani’s index of tax progressivity from the

same data. This index is calculated from the concentration

curves of need and use (fig 1). In the theoretical figure the

horizontal axis represents the cumulative proportion of the

population arranged by rising socioeconomic status, and the

vertical axis depicts the cumulative proportions of need and

use of services. The value of Kakwani’s index equates two

times the area between the need and use concentration curves

dived by the area of the whole square. The value of the index

varies between −2 and 1. If the concentration curve for utilisa-

tion is below the curve for need, the index value is positive,

depicting the distribution of utilisation favouring the better

off. The details of the index calculation were presented by

Wagstaff et al,18 who proposed its use for assessing horizontal

equity in health services utilisation. Because the index

assumes an ordinal classification of socioeconomic variables,

the occupational categories for “farmers” and “others” were

excluded.

To assess the influence of the regional supply of revasculari-

sations on gender and socioeconomic gradients in operation

rates, we estimated the correlation between the overall proce-

dure rate in each hospital district and the regional rate ratios

Figure 1 A theoretical example of the calculation of Kakwani’s
inequity index: the index value equates double the area between the
need and utilisation curves.
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Table 1 Age adjusted rates, Finnish population in 1996 used as standard population, and 95% confidence intervals (95% CI) for coronary artery bypass grafting (CABG),
percutaneus transluminal coronary angioplasty (PTCA), coronary angiography, hospital utilisation attributable to coronary heart disease (CHD) and mortality from coronary heart
disease by social class, education, and family disposable income in 1988 and 1996 in Finland, men and women aged 40–69

CABG, 1988
Annual risk of hospitalisation
due to CHD, 1988

CABG and PTCA,
1996

Annual risk of hospitalisation
due to CHD, 1996

Coronary angiography,
1996

Annual mortality from
CHD, 1991–1995

per 100 000 (95% CI) per 100 000 (95% CI) per 100 000 (95% CI) per 100 000 (95% CI) per 100 000 (95% CI) per 100 000 (95% CI)

Men
Social class

Upper white collar 241 (210 to 275) 1172 (1102 to 1246) 400 (367 to 436) 939 (886 to 994) 555 (516 to 596) 186 (175 to 199)
Lower white collar 224 (200 to 251) 1588 (1521 to 1657) 503 (467 to 541) 1233 (1177 to 1292) 644 (604 to 687) 268 (256 to 281)
Blue collar 191 (174 to 209) 1698 (1647 to 1750) 440 (420 to 461) 1354 (1319 to 1391) 601 (578 to 625) 380 (371 to 388)
Farmer 157 (135 to 181) 1461 (1394 to 1530) 419 (381 to 460) 1215 (1150 to 1282) 563 (518 to 611) 310 (296 to 324)
Other 137 (121 to 155) 1413 (1359 to 1468) 428 (392 to 466) 1361 (1296 to 1428) 601 (559 to 646) 443 (426 to 462)

Education
High 222 (187 to 260) 999 (923 to 1080) 372 (337 to 411) 815 (761 to 872) 486 (445 to 529) 167 (155 to 180)
Intermediate 221 (198 to 244) 1527 (1467 to 1589) 460 (434 to 486) 1262 (1219 to 1306) 638 (609 to 669) 290 (280 to 301)
Low 169 (159 to 181) 1570 (1537 to 1603) 444 (427 to 463) 1345 (1314 to 1376) 598 (578 to 620) 377 (370 to 384)

Disposable income
1st-highest 240 (218 to 264) 1340 (1285 to 1396) 447 (420 to 474) 1083 (1041 to 1127) 607 (576 to 638) 189 (180 to 199)
2nd 208 (185 to 233) 1519 (1455 to 1586) 473 (443 to 504) 1265 (1216 to 1316) 631 (597 to 667) 259 (248 to 271)
3rd 183 (161 to 206) 1600 (1535 to 1667) 487 (457 to 519) 1354 (1305 to 1406) 652 (617 to 689) 313 (301 to 325)
4th 159 (141 to 179) 1597 (1540 to 1656) 423 (393 to 455) 1413 (1359 to 1469) 577 (541 to 615) 380 (368 to 393)
5th-lowest 126 (108 to 146) 1523 (1460 to 1588) 301 (268 to 336) 1187 (1121 to 1257) 441 (402 to 483) 505 (491 to 519)

Total 185 (175 to 194) 1514 (1487 to 1542) 440 (427 to 454) 1261 (1238 to 1285) 597 (582 to 613) 337 (331 to 342)

Women
Social class

Upper white collar 26 (16 to 40) 336 (295 to 381) 87 (70 to 107) 286 (254 to 321) 188 (163 to 216) 30 (25 to 36)
Lower white collar 42 (34 to 50) 508 (481 to 535) 106 (95 to 117) 411 (390 to 433) 226 (211 to 242) 48 (45 to 52)
Blue collar 32 (26 to 40) 671 (640 to 705) 149 (136 to 162) 546 (522 to 571) 250 (233 to 267) 83 (79 to 88)
Farmer 24 (16 to 35) 720 (674 to 770) 133 (111 to 158) 592 (546 to 641) 254 (222 to 288) 78 (71 to 86)
Other 39 (31 to 48) 579 (548 to 611) 107 (87 to 130) 603 (555 to 655) 219 (190 to 252) 151 (140 to 162)

Education
High 19 (9 to 34) 230 (192 to 273) 71 (55 to 90) 236 (206 to 270) 168 (144 to 196) 22 (17 to 27)
Intermediate 33 (26 to 43) 433 (403 to 464) 97 (87 to 109) 395 (373 to 419) 220 (203 to 237) 47 (43 to 51)
Low 37 (33 to 42) 648 (630 to 667) 141 (132 to 151) 559 (540 to 578) 250 (237 to 263) 88 (85 to 91)

Disposable income
1st-highest 37 (28 to 47) 370 (341 to 400) 99 (86 to 112) 322 (298 to 347) 210 (192 to 229) 28 (25 to 32)
2nd 40 (30 to 51) 479 (445 to 515) 103 (90 to 118) 385 (359 to 413) 229 (209 to 250) 48 (43 to 52)
3rd 36 (28 to 47) 566 (530 to 603) 165 (148 to 182) 548 (519 to 579) 282 (261 to 305) 65 (60 to 70)
4th 37 (30 to 46) 697 (665 to 730) 130 (116 to 146) 615 (584 to 647) 233 (213 to 255) 90 (84 to 95)
5th-lowest 26 (19 to 34) 703 (667 to 741) 94 (76 to 114) 551 (506 to 598) 180 (155 to 208) 139 (132 to 147)

Total 35 (31 to 39) 582 (567 to 597) 121 (115 to 128) 483 (469 to 497) 232 (223 to 242) 74 (71 to 76)
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for socioeconomic and gender groups using multilevel Poisson
regression. Our outcome was the number of procedures
observed in groups defined by age, gender, and socioeconomic
status within each hospital district. We adjusted for popula-
tion size and age structure by including the population at risk
as an offset. We obtained point estimates of the correlation
coefficients and their 95% confidence intervals from the
posterior distributions estimated using Markov Chain Monte
Carlo (MCMC).19 Because of low numbers of procedures in
some of the 21 hospital districts we studied only the rate ratios
for blue collar and white collar groups, for those with low
education (<9 years) and more than low education (>10
years), and for those in the two lowest and two highest income
quintiles. Analyses were carried out using MlwiN.20

RESULTS
According to the 1996 Finnish Hospital Discharge Register,

Finnish hospitals performed 3510 coronary bypass operations,

1709 angioplasties and 7764 angiographies for patients aged

40 to 69 years. The numbers corresponded to 440 coronary

revascularisations and 597 angiographies per 100 000 men

and 121 and 232 per 100 000 women. The study data for 1988

comprised only coronary artery bypass procedures. In 1988,

patients aged 40–69 underwent 1779 bypass operations

altogether, corresponding to 185 for men and 35 for women

per 100 000. Making allowances for the lack of data on angi-

oplasties in 1988, the male rate of coronary revascularisations

increased by about 140% and the female rate by 250% over the

study period.
Table 1 presents coronary operations, hospital utilisation,

and mortality from CHD for men and women aged 40 to 69
years. Along with the increasing overall rates of coronary pro-
cedures, socioeconomic differences in operation rates changed
between 1988 and 1996. While male age adjusted rates for
coronary bypass operations in 1988 showed a pronounced
gradient favouring the better off, independent of socioeco-
nomic indicator used, no systematic socioeconomic trends
existed in rates for coronary revasularisations or angiogra-
phies in 1996 (table 1). However, according to all three socio-
economic indicators male mortality from CHD in 1991–1995
systematically increased towards the lower socioeconomic
groups. In both study years hospitalisations attributable to
CHD displayed higher rates in the men worse off in terms of
social class and education. However, in the lowest income
group risk of hospitalisation attributable to CHD was lower
than in middle groups in both years. The pattern was similar
for men aged 70 years and older in hospitalisations
attributable to CHD in 1996. In operation rates among elderly
men a gradient favouring the better off was observed (table 2).

For women aged 40 to 69 years, the 1988 socioeconomic
differences in bypass operations were less distinct; no clear
gradient was found according to any socioeconomic indicator
used (table 1). In 1996, gradients in the rates of coronary
revascularisations and angiographies favoured the lowest
groups according to social class and education, while accord-
ing to income the highest rates occurred among women with
intermediate family incomes. Female mortality in 1991–1995
and the 1988 and 1996 annual risks of hospitalisation attrib-
utable to CHD showed similar overall gradients for socioeco-
nomic indicators used: the lower the socioeconomic status the
higher the mortality and hospitalisation rate. This was also
true for women aged 70 years and older in 1996. For this age
group the pattern for the operation rates showed no clear
gradient (table 2).

Figure 2 presents age specific curves for revascularisation
rates in 1988 and 1996 for white collar and blue collar men
and women against mortality from CHD for 40 to 69 year olds.

Table 2 Age adjusted rates and 95% confidence
intervals (95% CI) for coronary artery bypass grafting
(CABG), and percutaneus transluminal coronary
angioplasty (PTCA) in Finland by social class,
education, and family disposable income in 1996,
men and women aged 70 years and older

CABG and PTCA, 1996

Men Women

per 100 000
(95% CI)

per 100 000
(95% CI)

Social class
Upper white collar 693 (577 to 825) 266 (200 to 347)
Lower white collar 651 (555 to 758) 195 (164 to 230)
Blue collar 460 (413 to 511) 203 (178 to 230)
Farmer 521 (451 to 600) 178 (143 to 219)
Other 462 (382 to 554) 216 (179 to 258)

Education
High 668 (537 to 821) 242 (167 to 340)
Intermediate 647 (557 to 747) 200 (162 to 245)
Low 483 (448 to 521) 202 (185 to 220)

Disposable income
1st-highest 730 (600 to 879) 223 (159 to 303)
2nd 773 (665 to 894) 224 (174 to 283)
3rd 564 (496 to 639) 231 (193 to 273)
4th 444 (397 to 495) 234 (209 to 261)
5th-lowest 326 (261 to 403) 110 (87 to 137)

Total 523 (490 to 557) 203 (188 to 220)

Figure 2 Effect of socioeconomic
group on the relation between rates
of revascularisations* and mortality
attributable to coronary heart disease
(CHD); each point describes a five
year age band across the age groups
40–69 years, men and women.
*1988 CABG and 1996
CABG+PTCA.
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Figure 2 shows that in both study years white collar male

employees received more operations than blue collar workers

with the same level of need, indicated by CHD mortality. For

women the results were similar but the relative differences

smaller, and the curves crossed for the older age groups in

1996. However, for both genders the distances between the

curves of procedure rates and mortality in socioeconomic

groups diminished from 1988 to 1996. Corresponding patterns

emerged for men and women when we plotted similar curves

for education and disposable income groups and when we

examined angiographies instead of revascularisations in 1996.

For the lowest income group, age specific curves also

reproduced the diverging relation of utilisation and need indi-

cators in comparison to other income groups (see table

1)—that is, the exceptionally low level of operation rates com-

pared with mortality. This was true especially for men and

women younger than 60 years. Patients aged 60–69 received

comparatively more operations in 1996 than in 1988; the

curves declined for older age groups in 1988 but rose in 1996

(fig 2). While few operations in 1988 were performed on

patients older than 70 years, in 1996 operation rates markedly

dropped only for those aged 80 or more.

We also calculated Kakwani’s inequity indices for the socio-

economic distribution of coronary revascularisations using

deaths and hospitalisations attributable to CHD as proxies for

need (table 3). Among those aged 40 to 69 all the indices,

except that for women’s education, were smaller in 1996 than

in 1988, suggesting a more equitable distribution of revascu-

larisations in 1996. The changes in the indices were larger

when hospitalisation attributable to CHD was used as a proxy

for need. Still, all the index values were positive in 1996, indi-

cating that the distribution of operations favoured higher

socioeconomic groups. For age groups over 70 years, Kak-

wani’s inequity indices were mostly concordant with the

results for those aged 40–69. However, the indices were some-

what higher when annual risk of hospitalisation and lower

when mortality attributable to CHD were used as proxy for

need. Furthermore, the indices for angiographies for those

aged 40 and more closely resembled to those for revascularisa-

tions in 1996.

To study the influence of the supply of coronary revasculari-

sations on socioeconomic and gender differences in their uti-

lisation, we analysed the associations between the overall cor-

onary operation rates in the 21 hospital districts and the

regional revascularisation rate ratios for women and men and

for low and high socioeconomic groups. As an example, figure

3 plots ratios of revascularisation rates among women

compared with those for men, and the corresponding rate

Table 3 Kakwani’s inequity indices for the socioeconomic distribution of
revascularisations in Finland using mortality and annual risk of hospitalisation
attributable to coronary heart disease (CHD) as proxies for need, 1988 and 1996,
men and women aged 40–69

CABG, 1988 CABG and PTCA, 1996

Proxy for need Proxy for need

Annual risk of
hospitalisation due
to CHD, 1988

Annual mortality
from CHD,
1986–1991

Annual risk of
hospitalisation due
to CHD, 1996

Annual mortality
from CHD,
1991–1995

Social class*
Men 0.137 0.197 0.062 0.126
Women 0.114 0.151 0.005 0.073
Men and women 0.132 0.186 0.052 0.116

Education
Men 0.112 0.153 0.052 0.105
Women 0.049 0.062 0.011 0.080
Men and women 0.102 0.133 0.044 0.096

Disposable income
Men 0.149 –† 0.086 0.241
Women 0.156 –† 0.094 0.240
Men and women 0.154 –† 0.090 0.234

*Farmers and others are excluded. †Mortality data not available by disposable income.

Table 4 Correlation coefficients and their 95% confidence intervals for the
correlation—on the log scale—between the overall coronary revascularisation rates in
the hospital districts and the regional rate ratios between genders and socioeconomic
groups among Finns aged 40–79 in 1988 and 1996

1988 1996

r 95% CI r 95% CI

Gender
Women/men 0.790 0.201 to 0.961 0.775 0.355 to 0.944

Social class
Blue collar/white collar Men 0.891 0.166 to 0.983 0.750 0.271 to 0.943

Women 0.282 −0.651 to 0.855 −0.331 −0.806 to 0.486
Education

Low/high+intermediate Men 0.912 0.428 to 0.984 0.077 −0.605 to 0.728
Women 0.927 0.512 to 0.986 0.126 −0.654 to 0.831

Disposable income
Quintiles I+II/IV+V Men 0.981 0.844 to 0.996 0.105 −0.608 to 0.744

Women 0.517 −0.587 to 0.917 0.792 −0.598 to 0.971

182 Hetemaa, Keskimäki, Manderbacka, et al

www.jech.com

http://jech.bmj.com


ratios for blue collar and white collar groups among men

against overall hospital district rates in 1988 and 1996. Among

all four groups plotted there seems to be a positive association

between the overall district rate and the rate ratio, an increase

in the overall rate corresponding to an increase in the rate

ratio. Our measure of the strength of this association is the

correlation coefficient, and estimates of the correlation

between the overall rate and the rate ratio—both on the log

scale—together with 95% confidence intervals, are presented

in table 4. In 1988, there was a clear association between the

hospital district rates of coronary revascularisations and the

rate ratios for genders and socioeconomic groups among men.

For women, the correlation coefficients in 1988 were only sig-

nificantly different from zero for the correlation between

regional operation rates and rate ratios for educational

categories. By 1996, the association between the regional sup-

ply of coronary operations and trends in operation rates had

weakened and only the rate ratios for gender differences and

men’s social class differences displayed a statistically signifi-

cant correlation with overall hospital district rates.

DISCUSSION
From 1988 to 1996 the resources for invasive treatments of

CHD expanded substantially in Finland, as portrayed by the

2.5-fold increase in the total number of coronary bypass

operations and angioplasties. In general, older patients,

women, and those with low socioeconomic status benefited

more than other groups from the increased supply of coronary

procedures. However, when we related the procedure rates to

the two proxies for the relative need for procedures (mortality

from and risk of hospitalisation attributable to CHD), inequi-

ties favouring the higher socioeconomic groups in the use of

coronary procedures were apparent in both genders in 1988,

and although they somewhat diminished they still remained

in 1996. Moreover, very low procedure rates in the lowest

income group and the association of the regional supply of

coronary operations with men’s social class differences in the

use of the operations indicated that socioeconomic inequities

in access to invasive coronary treatments still prevailed in

Finland in 1996.
In our study a clear gender difference was found in revascu-

larisation and angiography rates with women receiving less
operations compared with men in Finland. Similar results on
angiographies and revascularisations have been reported for
instance in the United Kingdom,21 Canada,22 and the United
States.23–27 Findings are not completely consistent, as there are
some studies reporting no gender differences in coronary
procedures.23 28 Additionally, several studies have reported no
gender disparity in receiving revascularisations26 29 or bypass
operations among patients who had undergone
angiography.25 27 28 Because of gender differences in the
symptoms, natural history, and prognosis of CHD,30 disparities
between men and women in the use of coronary operations are
difficult to assess, but in our study a tendency of smaller gender
differences in rates in hospital districts with a high overall sup-
ply of coronary procedures suggests that gender inequities
favouring male patients persisted in access to coronary

operations in the mid-1990s.

A potential explanation for socioeconomic disparities in

coronary revascularisation rates could be operations per-

formed in private hospitals or on patients treated in the special

payment category (pay beds) in public hospitals.7 However,

these operations obviously explained only a minor part of the

socioeconomic differences observed in 1988 and 1996. For

example, of the revascularisations performed on upper white

collar employees in 1996, 14% were carried out in the private

sector, while the figure was 8% for blue collar workers aged 40

years and older. Consequently, as we calculated the age

adjusted rates for revascularisations and angiographies

performed in public hospitals, the socioeconomic patterns that

emerged were similar to those observed for all procedures in

both study years.

In 1988 the influence of pay bed operations on socioeco-

nomic differences in coronary revascularisations was

modest.6 As data on pay bed patients were not recorded sepa-

rately in the National Discharge Register in 1996, the impact

of the pay bed system could not be analysed for that year, but

other evidence indicates that it remained small. According to

statistics on health insurance claims from the Finnish Social

Insurance Institution, annual applications by pay bed patients

for refunding included only about 30 to 60 bypass operations

in the mid-1990s. However, in some specific groups, such as

elderly patients, private and pay bed operations may have had

some impact on access to services. For instance, the overall

amount of revascularisations performed in the private sector

was 11%, but among those aged 70 years or more the

proportion was almost double, at 19%. The corresponding

socioeconomic disparities in operation rates were greatest in

these old age groups.

Figure 3 Coronary revascularisation rate ratios for genders and
blue collar and white collar men by overall hospital district
revascularisation rate among Finns aged 40–79 in 1988 and 1996.

Key points

• The rapidly increasing supply of coronary revascularisa-
tions in Finland coincided with diminishing socioeconomic
and gender disparities in operation rates.

• However, socioeconomic and gender inequities, particu-
larly pronounced in the elderly population, remained in the
use of coronary revascularisations in relation to need.

• The socioeconomic and gender distributions of coronary
revascularisations and angiographies were parallel sug-
gesting that disparities arose before referrals to angio-
graphy.

• Practices taking socioeconomic and gender equity into
account should be developed for the referral of CHD
patients to hospital investigations.
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The 1988 hospital discharge data did not encompass
angiographies. However, the 1996 results suggest that the
socioeconomic differences in the use of coronary revasculari-
sations may have been largely determined by uneven access to
angiographies. In 1996 the distributions of coronary revascu-
larisations and angiographies were parallel according to all
indicators of socioeconomic status and in both genders. The
socioeconomic patterns of Kakwani’s inequity indices for
revascularisations and angiographies were also similar. These
results correspond to findings in other countries of no or only
small differences between genders or income or ethnic groups
in revascularisation rates among patients who have under-
gone angiography.24–26 28 29 31 Consequently, an evaluation of
equity in access to invasive cardiac treatments is likely to be
biased if based solely on hospital data and ignoring the popu-
lation at risk and its morbidity. Alter et al drew a similar con-
clusion from examining access to invasive cardiac procedures
after acute myocardial infarction, and reported that access to
angiography was the rate limiting step in access to
revascularisation.31 One obvious challenge for future research
on equity in access to coronary procedures is to disentangle
factors contributing to socioeconomic differences in pathways
to treatments before angiography and hospitalisation.

Taking account of the potential importance of access to
angiography, it is plausible that socioeconomic disparities in
coronary operation rates could be caused either by patients’
different ways of seeking care or by physicians’ socially biased
referral decisions. Research on this topic in Finland is lacking,
but some findings from the United States suggest that
patients’ preferences may somewhat explain differences in
invasive coronary treatments.32 However, study findings are
not altogether consistent.28 33

Finland’s partially two tier system of ambulatory physician
services may cause socioeconomic disparities in referrals to
invasive CHD treatments. The mandatory health insurance
reimburses only part of the costs of private services, with the
result that utilisation of private practitioners—about 20% of
all outpatient visits to doctors—is clearly concentrated among
well off patients.34 As physicians working in private practice
are often specialists, they may be more prone to recommend
further investigations for their patients than doctors in public
health care. The socioeconomic distribution of private sector
patients did not change between the late 1980s and mid-
1990s.34

The rapid increase in supply of coronary revascularisations
in Finland between 1988 and 1996 was more or less expected
to be associated with a decrease in socioeconomic and gender
inequities in their utilisation. Corresponding results have
emerged in other countries. Manson-Siddle and Robinson
reported from England that services were socioeconomically
equitable in a district with the highest revascularisation
rate.35 In another study these researchers reported that
additional resources for tertiary cardiology may have reduced
socioeconomic inequities in angiography utilisation, although
improved equity in revascularisations was not apparent.36

Black et al reported that when the supply of revascularisations
increased in the United Kingdom the gender disparity
decreased,37 which accords with our result.

However, although the number of revascularisations in Fin-
land increased 2.5-fold from 1988 to 1996, the socioeconomic
and gender inequities in the use of cardiac operations in rela-
tion to need remained. These persisting inequities may, of
cause, be attributable to remaining inadequacies in healthcare
resources for coronary revascularisations. When estimating
the need for revascularisations in Finland in 2000, a Finnish
expert group considered that the need is more than double in
near future for angioplasties, while the supply of coronary
bypass operations was considered fairly sufficient.38 Some
international comparisons support this view; for instance,
revascularisation rates after myocardial infarction in the late
1990s were still much lower in Finland than in North America

or Australia.39 Furthermore, when comparing revascularisa-

tion rates to CHD mortality in western European countries in

the mid-1990s, CHD mortality in Finland was the second

highest but the revascularisation rate was on the average

level.40 41 If this is the case, the further increase of resources

might equalise the use of coronary operations in socioeco-

nomic groups. On the other hand, these inequities may largely

result from the structure of Finnish outpatient care; heavy

reliance on the private sector possibly leads to socioeconomic

disparities in overall referrals to CHD investigations. Correc-

tion of this potential cause would require other measures,

such as developing and intensifying treatment practices in

public outpatient care.

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