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Introduction

One of the most puzzling aspects of the development of mortality in indus-
trialized countries has been the irregularity of the changes in male mortality
since World War II. The death rates among adult men rose or stopped declin-
ing in several countries in the 1960’s. On the other hand, a clear decline has
been observed in some of these countries in the late 1960’s and in the
1970’s. The changes in total male mortality seem to have been closely associ-
ated with changes in mortality from cardiovascular diseases, among which is-
chaemic heart disease (coronary heart disease) is dominant. The factors that
have caused these changes are, however, not well known. Adult female mor-
tality has, in general, declined in developed countries (Ovcarov & Bystrova 1978;
Havlik & Feinleib 1979).

This article describes the development of total mortality and cardiovascular
mortality among the middle-aged (35—64 years old) population of Finland. The
study covers cardiovascular mortality during the period 1951—78 and total mor-
tality during the period 1951—80. The analysis especially attempts to shed
light on the nature and the determinants of the fluctuations in the male car-
diovascular mortality. The study is based on mortality data for the whole
country, for urban and rural municipalities and for the provinces of Finland.
Possible causes of the changes in cardiovascular mortality are discussed in the
last part of the paper.!

1 More detailed results than reported here have been published in Finnish in Val-
konen & Niemi 1980.
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Data and methods

The data on the number of deaths by sex, five-year age group, cause
of death, rural-urban division and province as well as on the relevant mean
populations were obtained from published and unpublished tabulations of the
Central Statistical Office of Finland. Age-standardized death rates for the age-
group 35—64 years were calculated by the direct method using the stationary
population from the life tables of Finland for the period 1966—70 as standard
population.

In addition to mortality from all causes, mortality from cardiovascular dis-
eases (diseases of the circulatory system) are studied in this article. Changes in
the cause-of-death classification and in the practice of death certificate coding
are not as problematic here as in studies dealing with more specific causes of
death. In this study cardiovascular diseases include »diseases of the circulatory
system» (A79—A86) plus »vascular lesions affecting the central nervous system»
(A70) in the 6th and 7th revisions of the International Classification of Diseas-
es, which were used in Finland from 1951 to 1968. Since 1969 the 8th revision
of the ICD has been used, and cardiovascular diseases in 1969—1978
include »diseases of the circulatory system» (A80—AS88).

The rural-urban distinction used in the study is based on the administrative
division of municipalities into cities and rural municipalities. Several rural
municipalities have become cities in the 1960’s and 1970’s. No attempt has been
made in this study to keep the division of municipalities constant. This may
lead to some artificial narrowing of urban-rural differences.

Mortality in the whole country since 1951

Figure 1 shows clearly that the development of age-standardized total mor-
tality of men has been different from that of women: female mortality
declined almost linearly during most of the whole 30 year period, whereas there
was a 9 per cent increase in male mortality from 1959 to 1969. The decline of
male mortality from 1969 to 1980 was considerable, 26 per cent. The decline was,
however, still greater (32 per cent) among females during the same period. As
mentioned before, the irregularity of the development of male mortality is not
a unique feature of Finland.

Besides the differences in the trends, figure 1 also reveals another male-
female difference: year to year fluctuations seem to have been more pro-
nounced in male than in female death rates. The fluctuations in male mortality
are considerable in the mid-1950’s and around 1970.

Figures 2 and 3 indicate that both the increase in the 1960’s and the rapid
decline in the 1970’s in male mortality were due to changes in mortality from
cardiovascular diseases. The lowest male cardiovascular death rate was reached
in 1957. After that year the death rate rose by 19 per cent in five years.

3
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Figure 1. Age-standardized mortality (per 100,000) from all causes among
males and females aged 35—64 years in Finland in 1951—380.
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There is no exceptional decline in mortality from other diseases than cardio-
vascular diseases during this period (the high mortality in 1957 was due to an
epidemics, which seem to have influenced even cardiovascular mortality. For
the main part of the rise of cardiovascular mortality was real and not caused
by changes in death certificate coding.

From 1965 to 1969 there was no change in male cardiovascular mortality
The yearly fluctuations after 1969 are connected with the timing of influenza
epidemics, which seem to have influenced even cardiovascular mortality. For
example, the peak in cardiovascular mortality in 1971 is connected with a serious
epidemic of influenza in December 1971: there were 33 per cent more cardiovas-
cular deaths (in the whole population) in December 1971 than in December 1972,
when there was no epidemic of influenza.

The yearly fluctuations of mortality make it difficult to state exactly when,
in the period 1969—1971, the decline of cardiovascular mortality actually
started. In any case there was a clear decline in mortality from about the year

1970 to 1975. After a two year stagnation the decline seems to have continued
in 1978.

The fluctuations in female cardiovascular mortality have been smaller than
those in male mortality. It seems as if the factor causing the rise and decline
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Figure 2. Age-standardized mortality (per 100,000) from cardiovascular
diseases among males and females aged 35—64 years in Finland
in 1951—78.
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Figure 3. Age-standardized mortality (per 100,000) from other than cardio-
vascular diseases among males and females aged 35—64 years in
Finland, 1951—78.

800

1\
. A
i e \/%M

a5 ~
4 — \~~..—\___ Females
200 TN e ———
T ——r—— T T
1951 1955 1960 1965 1970 1975 1980



36

of male mortality would also have influenced female mortality, but the women
have been protected in some way, and the effect of the factor has been
weakened. The clear declining trend in cardiovascular mortality ended among
women in the late 1950’s or at the same time as male mortality started to rise.
The increase among women after 1958 was, however, very slight. The recent
decline seems to have started at about the same time as among men.

The development of mortality in urban and rural municipalities

Figures 4 and 5 describe the development of mortality separately in rural
and in urban municipalities. In 1951, 37 per cent of the 35—64 year-old popu-
lation lived in urban municipalities. By the year 1980 this percentage had risen
to 59 per cent. The increase of urban population was mainly caused
by migration to cities, but changes in the administrative type of municipalities
and changes of borders of municipalities have also contributed to the increase.

Figure 4. Age-standardized mortality (per 100,000) from all causes, cardio-
vascular diseases and from other diseases among males aged 35—
64 in rural and urban municipalities, in Finland 1951—80 (1978).
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Figure 5. Age-standardized mortality (per 100,000) from all causes, cardio-
vascular diseases and from other diseases among females aged
35—64 in rural and urban municipalities, in Finland 1951—80
(1978).
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The comparison of figures 4 and 5 immediately shows a surprising differen-
ce: the rural-urban mortality differentials are, in general, considerable for men
but very small for women.

Among men both cardiovascular mortality and mortality from other diseas-
es were considerably higher in urban than in rural areas in the 1950’s. The ur-
ban excess mortality for all causes of death varied from 15 to 30 per cent. The
increase of male cardiovascular mortality took place simultaneously and at
about the same pace in both rural and urban municipalities after 1957. The de-
cline of mortality from other than cardiovascular diseases was also similar in
rural and urban areas. As a consequence urban mortality from all causes
was 13—18 per cent higher than rural mortality in 1965—67.

After the year 1967 urban cardiovascular mortality started to decline and the
decline has continued with some fluctuations until 1978. The development
of rural cardiovascular mortality has been different, as there was no decline be-
fore the year 1972. As a consequence of these developments the former excess
mortality has disappeared.

In mortality from other than cardiovascular diseases the urban excess mor-
tality has remained approximately the same as in the 1950’s. Among women
there has not been any systematic rural-urban differences in cardiovascu-
lar mortality and the changes in mortality have been very similar in rural and
urban areas. A slight urban excess mortality can be observed in mortality from
other than cardiovascular diseases.
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Regional development of male cardiovascular mortality

It is well known from several earlier studies that there are great regional
differences in mortality from cardiovascular diseases in Finland. Mortality is
lowest in the western and southwestern parts and highest in the eastern parts
of the country. The southern and northern regions are between these extremes
(Kannisto 1947, Valkonen & Notkola 1977). The purpose of this article is not
to analyze the regional differences and their causes, but to use data on provinces
to identify possible differences in the timing and strength of the changes in
cardiovascular mortality. In this part of the article only male mortality will be
dealt with, since data for women have not been compiled.

There are twelve provinces in Finland (Figure 6). One of them (Aland, the
islands between Finland and Sweden) has a small population of about 20,000,
and its death rates are very unreliable due to random variations. The popula-
tions of the other provinces vary from 1,100,000 to 180,000. The annual number
of deaths relevant to this study is so low in the smaller provinces that random
variation influences the annual death rates considerably. Three-year moving
averages have, therefore, been used in figure 7.

Figure 6. Map of provinces in Finland.
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Figure 7. Age-standardized mortality (per 100,000) from cardiovascular
diseases among males aged 35—64 years by province in Finland
1961—1978 (three-year moving averages).
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The general pattern of regional differences in male cardiovascular mortality
has remained the same during the whole period covered by the study (Figure 7).
In almost all provinces an increase and a later decline in mortality can be ob-
served. The most notable exception seems to be the northern province of Ouluy,
in which little change has taken place. The timing of the rise and decline as
well as the rate of change varies from province to province. It seems, however,
that the maximum mortality was, in general, reached earlier in the western and
southern provinces (Vaasa, Turku & Pori, Uusimaa and Héme), which are char-
acterized by a low average level of mortality. In most of the eastern high mor-
tality provinces (Mikkeli, Kuopio and Keski-Suomi) the rise continued longer
and the decline started at the beginning of the 1970’s. Among the eastern pro-
vinces Pohjois-Karjala (North Karelia) seems to be an exception, since the
maximum annual death rate was reached already in 1964. In this year the
death rate was about 15 per cent higher than in the previous and in the follow-
ing year. This peak may be due to some local or random factor.

The regional differences in the timing of the rise and decline of mortality
are not independent from the rural-urban difference. The western and southern
provinces are more urbanized and economically more developed than the east-
ern provinces. As a whole, the data thus indicate (1) that the rise of cardiovas-
cular mortality took place in all or almost all areas and (2) that the maximum
mortality was reached in the more urban and industrialized areas in the latter
part of the 1960’s and somewhat later, around the year 1970, in the rural and
more agricultural areas.

Discussion

The explanation of the changes in cardiovascular mortality would be easiest
if both the rise and the decline were caused by changes in one single factor. A
change in this »factor x» would first have caused the rise of mortality and an
opposite change then the decline. The influence of this »factor x» should have
reached its maximum in urban areas about 1967 and somewhat later in rural
areas. The influence should also have lasted longer in eastern than in western
Finland.

The explanation of the changes is, however, probably not so simple. Several
factors influencing death rates may have changed simultaneously and the ob-
served mortality changes may have resulted from the interaction of
various factors with possible opposite effects.

It is impossible that a factor changing in one direction only, such as change
in the economic structure, urbanization or improvement of medical care, could
have caused both the rise and the decline of mortality. It is, how-
ever, likely that improvements in the medical prevention and care of cardio-
vascular diseases have contributed to some extent to the recent decline of mor-
tality. For example, there has been a marked increase in antihypertensive
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treatment and in the proportion of diagnosed hypertensive subjects receiving
treatment (Pyorila & Valkonen 1981, 51). It is also possible that improvements
in the social security system, which have made early retirement easier, have had
a positive effect on mortality in the 1970’s. The significance of these factors is,
however, difficult to evaluate quantitatively.

Factors connected with business cycles (e.g. unemployment) could, in prin-
ciple, be relevant in explaining the wave of high cardiovascular mortality. The
length of business cycles is, however, much shorter than the length of the wave
of high mortality. No hypotheses connecting changes in mortality with changes
in the economic situation are thus plausible.

Among the so-called »established risk factors» of cardiovascular diseases
(especially those of coronary heart disease) two behavioral variables could, in
principle, be relevant in explaining both the increase and decline of mortality.
These are cigarette smoking and consumption of fat. Some of the established
risk factors such as high blood pressure or serum cholesterol level are physiolog-
ical and not environmental. Changes in these factors may be relevant only as
intermediate factors between the external behavioral or environmental causes
and the changes in the incidence of disease.

According to surveys no significant change in the percentage of smokers
among men took place at the beginning of the 1960’s (Rimpeld 1978a),when male
cardiovascular mortality rose rapidly. After 1965 smoking has declined rapidly
among men and the proportion of smokers has fallen from almost 60 per cent
to below 40 per cent. This might have contributed to the decline in mortality
(see Martelin & Valkonen 1980). On the other hand, although smoking increas-
ed among women, the decline of cardiovascular mortality was more rapid
among women than among men.

Only little is known about changes in regional differences in smoking.
It seems that smoking was more common among men in eastern than in western
Finland in the 1950’s and 1960’s. In the 1970’s regional differences have van-
ished (Rimpeld 1978b), but the differences in mortality have not decreased.

Besides cigarette smoking, intake of fat and especially animal fat is consid-
ered to be a major factor influencing the incidence of coronary heart disease.
The upper curve in figure 8 gives the consumption of fat per person from 1949
to 1978. In general, the consumption of fat has increased in the 1950’s and
1960’s; only a small decline occurred from 1955 to 1957. In the 1970’s, the per
capita consumption of fat has not increased. There has been much more varia-
tion in the per capita consumption of milk fat than in the consumption of all
fats. The consumption of milk fat declined from 1955 to 1957, but then a 31 per
cent increase took place in five years. After the peak of the early 1960’s the per
capita consumption of milk fat has decreased. The third curve of figure
8 shows that most of the changes in milk fat consumption are due to changes
in the consumption of butter. The consumption of butter and margarine have
fluctuated a lot. For example, the consumption of margarine was only 16 per
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Figure 8. Consumption of all fats and milk fat, meat fat and butter fat (g/
day/person) in Finland in 1949/50—78 (The food balance sheets
of the Agricultural Economic Research Institute).
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cent in 1962 but 37 per cent in 1978 of the combined consumption of margarine
and butter.

The changes in male cardiovascular mortality correlate closely with
changes in the consumption of milk fat. Changes in milk fat consumption
might thus explain both the rise of cardiovascular mortality in the 1950’s and
1960’s and the more recent decline. One has to assume, however, that the
increase of milk fat consumption has influenced mortality almost immediately.
This may seem unlikely, but it may be noted that, in Norway, cardiovascular
mortality declined very rapidly after the food restrictions caused by the Ger-
man occupation and rose almost immediately after the end of the war. These
changes have been assumed to have been due to dietary changes (Strom & Jen-
sen 1951).

The close association between the changes in consumption of milk fat and
mortality from the major cardiovascular disease, ischaemic heart disease in Fin-
land was first presented by Osmo Turpeinen (1978). According to his estimate
changes in mortality have followed changes in the consumption of milk fat with
a three year lag.

The previous finding concerns the association between milk fat consumption
and mortality in the whole country. If data on the changes in the consumption
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of fat were available regionally, the plausibility of the hypothesis about
the special role of milk fat could be tested much more reliably. Regional data
available to us are, unfortunately, very scanty. Table 1 is based on data from
the household surveys carried out by the Central Statistical Office. It covers
only the consumption of butter, but the consumption of butter and
the total consumption of milk fat are closely correlated. The consumption of
butter may thus be used as an indicator of milk fat consumption in
general. Due to the small sizes of the samples, the data are not very reliable.
Consumption outside the home is not included at all. Despite these weaknesses
the main differences are probably correct.

Table 1 indicates that the decline in the per capita consumption of butter
was more rapid in urban than in rural areas from 1966 to 1971. Between 1971
and 1976 the change was of about the same magnitude. These observations are
in accordance with the finding of the earlier start of the decline of mortality
in urban areas. The regional division used in household surveys is not very
suitable for our analysis, since it does not give the figures separately for eastern
and western Finland. It indicates, however, that the decline has been greater
and earlier in the more industrialized southern Finland than in the country as
a whole.

We may conclude that changes in milk fat consumption could have been an
important factor causing the rise and decline of cardiovascular mortality among
the 35—64 year old Finnish men since the 1950’s. The same factor may have in-
fluenced the development of female cardiovascular mortality but the influence
seems to have been weaker. Improvements in health care and pension systems

Table 1. Home consumption of butter (kg) per person by rural-urban resi-
dence and region in 1966, 1971 and 1976.

Regi Consumption of butter by Index figures (1966 = 100)
B 1966 1971 1976 1966 1971 1976
Southern Finland 1 16.0 10.2 8.5 100 64 53
Central Finland 2 18.9 14.6 13.2 100 Vi 70
Northern Finland 3 15.6 12.9 31.% 100 83 71
Whole country 16.9 11.8 10.1 100 70 60
Urban municipalities 14.4 8.7 7.9 100 60 55
Rural municipalities 18.9 15.1 13.7 100 80 72

Sources: Household surveys for 1966, 1971 and 1976. Statistical Surveys No. 51, 55 and 56.
1 Provinces of Uusimaa, Turku & Pori, Hime, Kymi, and Aland.

2 Provinces of Mikkeli, Pohjois-Karjala, Kuopio, Keski-Suomi, and Vaasa.

3 Provinces of Oulu and Lappi.



44

may have contributed to the recent decline to some extent. Decrease of ciga-
rette smoking and as well as other factors not discussed here may also
have been relevant.
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