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Introduction

O n e  o f  the m ost p u zzlin g  aspects o f  the d e v e lo p m e n t o f  m o rta lity  in  indus­
tr ia lized  cou n tries  has been  the irreg u la r ity  o f  the ch an ges in  m a le  m orta lity  
since  W o r ld  W ar II. T h e death  rates am on g  ad u lt m en  rose  o r  stop p ed  d e c lin ­
in g  in  se v e ra l cou n tries  in  the 1960’s. O n the o th er  hand, a c le a r  d eclin e  has 
b een  o b se rv e d  in  som e o f  these cou n tries  in  the la te  1960’s and in  the 
1970’s. T h e changes in tota l m ale  m orta lity  seem  to  h ave  been  c lo se ly  associ­
ated w ith  ch an ges in  m o rta lity  fr o m  ca rd iov a scu la r  diseases, am on g  w h ich  is­
ch a em ic  h eart d isease (co ro n a ry  h eart d isease) is dom inant. T h e fa ctors  that 
h ave  cau sed  th ese ch a n ges are, h o w e v e r , n ot w e ll  k n ow n . A d u lt  fem a le  m or­
ta lity  has, in  gen era l, d ec lin ed  in  d e v e lo p e d  cou n tries  (O v ca ro v  & B y stro v a  1978; 
H av lik  & F e in le ib  1979).

T h is a rtic le  d escr ibes  the d e v e lop m en t o f  total m orta lity  and ca rd iov a scu la r  
m orta lity  am on g  the m id d le -a g e d  (35— 64 years o ld ) p op u la tion  o f  F in land . T h e 
stu d y  co v e rs  ca rd iov a scu la r  m o rta lity  d u rin g  the p e r io d  1951— 78 and total m o r ­
ta lity  d u rin g  the p e r io d  1951— 80. T h e analysis esp ecia lly  attem pts to  shed 
lig h t on  the n atu re  and the determ inants o f  the flu ctu a tion s  in  the m ale ca r ­
d iov a scu la r  m orta lity . T h e stu d y  is based  on  m orta lity  data fo r  the w h o le  
cou n try , fo r  u rban  and ru ra l m u n icip a lities  and fo r  th e  p rov in ces  o f  F in land. 
P ossib le  causes o f  the ch an ges in ca rd iov a scu la r  m orta lity  are d iscu ssed  in the 
last part o f  the p a p e r .1

1 More detailed results than reported here have been published in Finnish in Val- 
konen & Niemi 1980.
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T h e data on  the n u m ber o f  deaths b y  sex , f iv e -y e a r  age g rou p , cause 
o f  death , ru ra l-u rb a n  d iv is ion  and p ro v in ce  as w e ll  as on  th e  re le v a n t m ean  
p opu la tion s w ere  obta in ed  fro m  pu blish ed  and u n p u b lish ed  tabu la tion s o f  the 
C en tra l S tatistica l O ffice  o f  F in land. A g e -sta n d a rd ized  death  rates fo r  the age- 
g rou p  35— 64 years w e re  ca lcu la ted  b y  the d irect m eth od  u sin g  th e  sta tion ary  
p op u la tion  fr o m  th e  l i fe  tab les o f  F in lan d  fo r  the p e r io d  1966— 70 as standard  
p op u la tion .

In  ad d ition  to  m orta lity  fr o m  all causes, m orta lity  fr o m  ca rd iov a scu la r  d is­
eases (d iseases o f  the c ircu la to ry  system ) are  stud ied  in  th is article . C h an ges in 
the ca u se -o f-d e a th  c lassifica tion  and in  the p ra ctice  o f  death  cert ifica te  cod in g  
are n ot as p rob lem a tic  h ere  as in stud ies d ea lin g  w ith  m o re  sp e c ific  causes o f  
death . In  th is stu d y  ca rd iov a scu la r  d iseases in clu d e  »d iseases o f  th e  c ircu la to ry  
system » (A 79— A 86) p lu s »v a scu la r  lesion s a ffe c t in g  the cen tra l n erv ou s system » 
(A70) in the 6th and 7th rev is ion s o f  the In tern a tion a l C lassifica tion  o f  D iseas­
es, w h ich  w e re  used in  F in la n d  fro m  1951 to  1968. S in ce  1969 the 8th  rev is ion  
o f  the IC D  has b een  used, and ca rd iov a scu la r  d iseases in  1969— 1978 
in clu d e  »d iseases o f  the c ircu la to ry  system » (A 80— A88).

T h e ru ra l-u rb a n  d istin ction  u sed  in the stu d y  is based  on  th e  ad m in istra tive  
d iv is ion  o f  m u n icipa lities  in to  cities and ru ra l m u n icipa lities . S ev era l rural 
m u n icipa lities  h ave  b e co m e  cities in  the 1960’s and 1970’s. N o attem pt has been  
m ade in  th is stu d y  to  k eep  the d iv is ion  o f  m u n icip a lities  constant. T h is m ay 
lead  to  som e a rtific ia l n a rro w in g  o f  u rb a n -ru ra l d ifferen ces .

Mortality in the whole country since 1951

F ig u re  1 sh ow s c le a r ly  th at the d e v e lo p m e n t o f  ag e -stan d ard ized  tota l m o r ­
ta lity  o f  m en  has been  d iffe re n t fr o m  th at o f  w o m e n : fem a le  m orta lity  
d eclin ed  a lm ost lin e a rly  d u rin g  m ost o f  th e  w h o le  30 y e a r  p eriod , w h ereas  th ere 
w as a 9 per cen t in crease  in  m ale m o rta lity  fr o m  1959 to  1969. T h e  d ec lin e  o f  
m ale m orta lity  fro m  1969 to  1980 w as con s id erab le , 26 per cent. T h e d eclin e  w as, 
h o w ev er , still g rea ter  (32 p er  cent) am on g  fem a les d u rin g  the sam e p eriod . A s 
m en tion ed  b e fo re , the irreg u la r ity  o f  th e  d e v e lop m en t o f  m a le  m o rta lity  is not 
a u n iq u e  fea tu re  o f  F in land.

B esid es th e  d iffe re n ce s  in  the trends, fig u re  1 also revea ls  an oth er  m a le - 
fem a le  d iffe re n ce : y ea r  to  y ea r  flu ctu a tion s  seem  to  h ave  b een  m o re  p ro ­
n ou n ced  in  m a le  than  in fe m a le  death  rates. T h e flu ctu a tion s  in  m a le  m orta lity  
are con s id era b le  in  the m id -1950 ’s and arou n d  1970.

F igu res 2 and 3 in d icate  th a t b oth  th e  in crease  in  the 1960’s and the rapid  
d ec lin e  in  the 1970’s in  m ale m orta lity  w e re  du e to  changes in  m o rta lity  from  
ca rd iov a scu la r  diseases. T h e lo w e st m a le  ca rd iov a scu la r  death  rate  w as reach ed  
in  1957. A fte r  that y e a r  the death  rate  rose  b y  19 p er  cen t in  f iv e  years.

Data and methods

3
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F i g u r e  1. A g e -sta n d a rd ized  m o rta lity  (per 100,000) fr o m  all causes am ong 
m ales and fem a les  aged  35— 64 years in  F in la n d  in  1951— 80.

T h ere  is n o  e x ce p t io n a l d ec lin e  in  m orta lity  fr o m  oth er  diseases th an  ca rd io ­
v a scu la r  diseases d u rin g  th is p e r io d  (the h igh  m o rta lity  in  1957 w as d u e to  an 
ep id em ics, w h ich  seem  to  h ave in flu e n ce d  even  ca rd iov a scu la r  m orta lity . F or  
the m ain  p a rt o f  the rise  o f  ca rd iov a scu la r  m o rta lity  w as real and n ot cau sed  
by  ch an ges in  death  ce rt ifica te  cod in g .

F ro m  1965 to  1969 th ere w as n o  ch a n ge in  m a le  ca rd iov a scu la r  m orta lity  
T h e y e a r ly  flu ctu a tion s  a fter  1969 are  con n ected  w ith  the tim in g  o f  in flu enza  
ep id em ics, w h ich  seem  to  h ave  in flu en ced  even  ca rd iov a scu la r  m orta lity . F or 
e x am p le , the p ea k  in  ca rd iov a scu la r  m o rta lity  in  1971 is con n ected  w ith  a  serious 
ep id em ic  o f  in flu en za  in D e ce m b e r  1971: th ere  w e re  33 p er  cen t m ore  ca rd io v a s­
cu la r  deaths (in  the w h o le  p op u la tion ) in  D e ce m b e r  1971 than  in  D ecem b er  1972, 
w h en  th ere  w as n o  ep id em ic  o f  in flu enza .

T h e  y e a r ly  flu ctu a tion s  o f  m o rta lity  m ak e it d if f icu lt  to  state e x a ctly  w h en , 
in  th e  p e r io d  1969— 1971, the d ec lin e  o f  ca rd io v a scu la r  m orta lity  a ctu a lly  
started. In  an y  case th ere  w as a c lea r  d e c lin e  in  m o rta lity  fr o m  ab ou t th e  year 
1970 to 1975. A fte r  a tw o  y ea r  stagnation  the d e c lin e  seem s to  h a v e  con tin u ed  
in  1978.

T h e  flu ctu a tion s  in  fem a le  ca rd iov a scu la r  m o rta lity  h a v e  b een  sm aller  than 
th ose  in m a le  m orta lity . It seem s as i f  the fa c to r  cau sin g  the rise and declin e
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F i g u r e  2. A g e -sta n d a rd ized  m orta lity  (p er 100,000) fr o m  ca rd iov a scu la r  
d iseases am on g  m ales and fem a les aged  35— 64 y ears in  F in lan d  
in  1951— 78.

F i g u r e  3. A g e -sta n d a rd ized  m orta lity  (p er 100,000) fr o m  oth er  than  ca rd io ­
v ascu lar  d iseases am on g  m ales and fem a les aged  35-— 64 years in  
F in land , 1951— 78.
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o f  m ale m o rta lity  w o u ld  also h a v e  in flu e n ce d  fem a le  m orta lity , bu t the w om en  
h a v e  b een  p ro te cte d  in  som e w a y , and the e ffe c t  o f  the fa c to r  has been  
w eak en ed . T he c lea r  d eclin in g  tren d  in  ca rd iov a scu la r  m o rta lity  en d ed  am ong  
w om en  in  the la te  1950’s o r  at the sam e tim e as m a le  m orta lity  started  to  rise. 
T he in crease  am on g  w om en  a fter  1958 w as, h o w e v e r , v e ry  slight. T h e recen t 
d ec lin e  seem s to h ave  started  at abou t the sam e tim e as am on g  m en.

The development of mortality in urban and rural municipalities

F ig u res  4 and 5 d escr ib e  the d e v e lop m en t o f  m o rta lity  sep ara te ly  in  rural 
and in u rb an  m u n icip a lities . In  1951, 37 p er  cen t o f  the 35— 64 y e a r -o ld  p o p u ­
la tion  liv e d  in  u rban  m u n icipa lities . B y  the y e a r  1980 this p ercen ta ge  h ad  risen  
to  59 p er  cent. T h e  in crease  o f  u rban  p op u la tion  w as m a in ly  caused  
b y  m igra tion  to  c ities, b u t changes in  the ad m in istra tive  ty p e  o f  m u n icipa lities  
and changes o f  b ord ers  o f  m u n icip a lities  h ave  also  con tr ib u ted  to  th e  increase.

F i g u r e  4. A g e -sta n d a rd ized  m orta lity  (per 100,000) fr o m  all causes, ca rd io ­
v a scu la r  d iseases and fro m  oth er  d iseases am on g  m ales aged  35—  
64 in rural and u rb an  m u n icipa lities , in  F in la n d  1951— 80 (1978).

1951 1955 1960 1965 1970 1975 1980
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F i g u r e  5. A g e -sta n d a rd ized  m orta lity  (per 100,000) fr o m  all causes, ca rd io ­
vascu lar  d iseases and fro m  oth er  d iseases am ong  fem a les aged 
35— 64 in ru ra l and u rban  m u n icipa lities , in  F in la n d  1951— 80 
(1978).

T h e com p a rison  o f  fig u res  4 and 5 im m ed ia te ly  sh ow s a su rprisin g  d iffe re n ­
ce : the ru ra l-u rb a n  m orta lity  d iffe re n t ia ls  are, in  general, con s id erab le  fo r  m en 
bu t v e ry  sm all fo r  w om en .

A m o n g  m en  b oth  ca rd iov a scu la r  m orta lity  and m orta lity  fro m  oth er  d iseas­
es w e re  co n s id e ra b ly  h igh er  in  u rban  than  in  rural areas in the 1950’s. T h e  u r ­
ban  excess m orta lity  fo r  all causes o f  death  v aried  fro m  15 to  30 per cent. The 
in crease  o f  m a le  ca rd iov a scu la r  m o rta lity  to o k  p la ce  s im u lta n eou sly  and at 
a b ou t the sam e pace  in  b oth  rural and u rban  m u n icipa lities  a fter  1957. T h e  d e ­
c lin e  o f  m orta lity  fr o m  o th er  than ca rd io v a scu la r  diseases w as also s im ilar in 
ru ra l and u rban  areas. A s a con sequ en ce  u rban  m o rta lity  fr o m  all causes 
w as 13— 18 p er  cen t h igh er  than  ru ra l m orta lity  in  1965— 67.

A fte r  the y ea r  1967 u rban  ca rd iov a scu la r  m orta lity  started  to  d ec lin e  an d  the 
d ec lin e  has con tin u ed  w ith  som e flu ctu a tion s  until 1978. T h e d ev e lop m en t 
o f  rural ca rd iov a scu la r  m orta lity  has b een  d iffe re n t , as th ere w as no d eclin e  b e ­
fo r e  the y e a r  1972. A s  a con sequ en ce  o f  these dev e lop m en ts  the fo rm e r  excess 
m orta lity  has d isappeared .

In  m orta lity  fro m  oth er than  ca rd iov a scu la r  d iseases th e  u rb an  excess m o r ­
ta lity  has rem ain ed  a p p ro x im a te ly  the sam e as in  the 1950’s. A m o n g  w om en  
th ere has n ot been  an y  system atic  ru ra l-u rb a n  d iffe re n ce s  in  ca rd io v a scu ­
la r  m o rta lity  and the changes in  m orta lity  h ave  b een  v e ry  sim ilar in  ru ra l and 
u rban  areas. A  s ligh t u rban  excess m orta lity  can  b e  o b se rv e d  in m o rta lity  fro m  
o th er  th an  ca rd iov a scu la r  diseases.
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It is w e ll k n o w n  fr o m  sev era l ea rlie r  stud ies that th ere  are g rea t reg ion a l 
d iffe re n ce s  in  m o rta lity  fr o m  ca rd iov a scu la r  d iseases in  F in land . M orta lity  is 
lo w e st  in  th e  w estern  and sou th w estern  parts and h igh est in  th e  eastern  parts 
o f  the cou n try . T h e sou th ern  and n orth ern  reg ion s  are b e tw een  these ex trem es 
(K an n isto  1947, V a lk on en  & N otk o la  1977). T h e pu rpose  o f  this a rtic le  is not 
to  an a lyze  th e  reg ion a l d iffe re n ce s  an d  th e ir  causes, b u t to  use data on  p rov in ces  
to  id e n tify  possib le  d iffe re n ce s  in the tim in g  and stren gth  o f  the changes in 
ca rd io v a scu la r  m orta lity . In  this p a rt o f  the artic le  o n ly  m a le m orta lity  w ill  be  
dea lt w ith , since  data fo r  w o m e n  h ave  n ot b een  com p iled .

T h ere  are tw e lv e  p ro v in ce s  in  F in la n d  (F igu re  6). O n e  o f  th em  (A lan d , the 
islands b e tw een  F in la n d  and S w ed en ) has a sm all p op u la tion  o f  abou t 20,000, 
and its death  rates are v e ry  u n re lia b le  d u e  to  ran d om  variations. T h e p op u la ­
tions o f  th e  o th er  p rov in ces  v a ry  fr o m  1,100,000 to  180,000. T h e  annual n u m ber 
o f  deaths re leva n t to  this stu d y  is so  lo w  in  the sm aller  p rov in ces  that ran dom  
v aria tion  in flu en ces  the annual death  rates con s id era b ly . T h re e -y e a r  m ov in g  
averages h ave , th ere fore , b een  used in fig u re  7.

Regional developm ent o f m ale cardiovascular m ortality

F i g u r e  6. M ap o f  p ro v in ce s  in  F in land .

P rov in ces

1 U usim aa
2 T u rk u  & P or i
3 Ä la n d
4 H äm e
5 K y m i
6 M ik k eli
7 P o h jo is -K a r ja la  (N orth  K are lia )
8 K u o p io
9 K e sk i-S u o m i

10 V aasa
11 O ulu
12 L ap pi
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F i g u r e  7. A g e -sta n d a rd ized  m orta lity  (per 100,000) fro m  ca rd iov a scu la r  
d iseases am on g  m ales aged  35— 64 years b y  p ro v in ce  in F in lan d  
1961— 1978 (th re e -y e a r  m o v in g  averages).
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T h e g en era l pa ttern  o f  reg ion a l d iffe re n ce s  in  m a le  ca rd iov a scu la r  m orta lity  
has rem ain ed  the sam e du rin g  th e  w h o le  p e r io d  co v e re d  b y  th e  stu d y  (F igu re  7). 
In  a lm ost all p ro v in ce s  an in crease  and a la ter d e c lin e  in  m orta lity  can  b e  o b ­
served . T h e  m ost n o ta b le  ex ce p t io n  seem s to  b e  th e  n orth ern  p ro v in ce  o f  O ulu, 
in  w h ich  little  ch a n g e  has taken  p lace . T h e tim in g  o f  the rise  and d e c lin e  as 
w e ll as the rate o f  ch a n g e  varies fr o m  p ro v in ce  to  p ro v in ce . It seem s, h o w ev er , 
that the m a x im u m  m orta lity  w as, in  gen era l, re a ch e d  ea rlie r  in  th e  w estern  and 
sou th ern  p ro v in ce s  (V aasa, T u rk u  & P ori, U usim aa and H äm e), w h ich  are ch ar­
acter ized  b y  a lo w  average  le v e l o f  m orta lity . In  m ost o f  the eastern  h igh  m o r ­
ta lity  p ro v in ce s  (M ik k eli, K u o p io  and K esk i-S u o m i) the rise con tin u ed  lon ger  
and the d eclin e  started  at the beg in n in g  o f  the 1970’s. A m o n g  the eastern  p ro ­
v in ces P o h jo is -K a r ja la  (N orth  K arelia ) seem s to  be  an ex cep tion , since  the 
m a xim u m  annual death  rate w as reach ed  a lrea d y  in 1964. In  this y ea r  the 
death  rate  w as ab ou t 15 p e r  cen t h igh er  th an  in  th e  p rev iou s  and in the fo l lo w ­
in g  year. T h is pea k  m a y  be  du e to  som e lo ca l o r  ran d om  factor .

T h e reg ion a l d iffe re n ce s  in  the tim in g  o f  th e  r ise  and d e c lin e  o f  m orta lity  
are n ot in dep en d en t fr o m  the ru ra l-u rb a n  d iffe re n ce . T h e w estern  and sou th ern  
p ro v in ce s  are m o re  u rb an ized  and e co n o m ica lly  m o re  d e v e lo p e d  than  the east­
ern  p rov in ces . A s  a w h o le , th e  data thus in d ica te  (1) that the rise o f  ca rd iov a s­
cu la r  m orta lity  to o k  p la ce  in a ll o r  a lm ost a ll areas and (2) that the m axim u m  
m o rta lity  w as reach ed  in the m ore  u rban  and in d u stria lized  areas in  the latter 
part o f  the 1960’s and som ew h a t la ter, a rou n d  th e  y ear  1970, in th e  rural and 
m ore  a g r icu ltu ra l areas.

D is c u s s io n

T h e e x p la n a tion  o f  th e  ch an ges in  ca rd iov a scu la r  m o rta lity  w o u ld  be  easiest 
if  b oth  th e  rise and the d ec lin e  w e re  cau sed  b y  ch an ges in on e  sin g le  fa ctor . A  
ch a n ge in  th is » fa c to r  x »  w o u ld  first h ave  cau sed  th e  rise  o f  m orta lity  and an 
op p os ite  ch a n ge  then  the d eclin e . T h e in flu en ce  o f  th is » fa c to r  x »  sh ou ld  have 
reach ed  its m a x im u m  in u rban  areas ab ou t 1967 and som ew h a t la ter in  rural 
areas. T h e  in flu e n ce  sh ou ld  also  h ave  lasted lo n g e r  in eastern  than  in w estern  
F in land.

T h e ex p lan ation  o f  the ch an ges is, h o w e v e r , p r o b a b ly  n ot so sim ple. S ev era l 
fa ctors  in flu en c in g  death  rates m ay  h ave  ch a n ged  s im u lta n eou sly  and the o b ­
serv ed  m orta lity  ch an ges m a y  h ave resu lted  fro m  the in teraction  o f  
v ariou s fa ctors  w ith  p ossib le  op p os ite  e ffects .

It is im possib le  that a fa c to r  ch a n g in g  in  on e  d irection  on ly , such  as ch an ge 
in  th e  eco n o m ic  stru ctu re, u rb an ization  o r  im p rov em en t o f  m ed ica l care , cou ld  
h ave  cau sed  b o th  the rise and the d eclin e  o f  m orta lity . It is, h o w ­
ever, lik e ly  that im p rov em en ts  in th e  m ed ica l p rev en tion  and ca re  o f  ca rd io ­
vascu lar  diseases h a v e  con tr ib u ted  to  som e ex ten t to  the recen t d ec lin e  o f  m o r ­
ta lity . F o r  ex am p le , th ere  has been  a m ark ed  in crease  in  an tih yp erten sive
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treatm en t and in  the p rop ortion  o f  d ia gn osed  h yp erten sive  su b jects  rece iv in g  
treatm en t (P y örä lä  & V a lk on en  1981, 51). It is also p ossib le  that im p rov em en ts  
in  th e  soc ia l secu rity  system , w h ich  h ave  m a de e a r ly  retirem en t easier, h a v e  had 
a p os itiv e  e f fe c t  on  m o rta lity  in  th e  1970’s. T h e s ig n ifica n ce  o f  th ese fa ctors  is, 
h o w e v e r , d if f icu lt  to  eva lu ate  qu an tita tive ly .

F actors  co n n e cte d  w ith  business cy c le s  (e.g. u n em p loy m en t) cou ld , in  p r in ­
cip le , be  re lev a n t in  ex p la in in g  the w a v e  o f  h igh  ca rd iov a scu la r  m orta lity . The 
len gth  o f  business cy c le s  is, h o w e v e r , m u ch  sh orter  than the len gth  o f  th e  w a v e  
o f  h igh  m orta lity . N o h ypoth eses con n ectin g  changes in m orta lity  w ith  changes 
in the e co n o m ic  situ ation  are thus plausib le .

A m o n g  the so -ca lle d  »estab lish ed  risk  fa c to rs»  o f  ca rd iov a scu la r  diseases 
(esp ecia lly  th ose  o f  co ro n a ry  h eart disease) tw o  b e h a v io ra l v ariab les  cou ld , in 
p rin cip le , be  re leva n t in  ex p la in in g  both  the in crease  and d eclin e  o f  m orta lity . 
T h ese  are c iga rette  sm ok in g  and con su m p tion  o f  fat. S om e o f  th e  estab lished  
risk  fa ctors  su ch  as h igh  b lo o d  pressure o r  seru m  ch o les tero l le v e l are p h y s io lo g ­
ica l and n ot en v iron m en ta l. C h an ges in  these fa ctors  m ay  be  re leva n t on ly  as 
in term ed iate  fa ctors  b e tw een  the ex tern a l b eh a v iora l or  en v iron m en ta l causes 
and the ch an ges in the in cid en ce  o f  disease.

A cco rd in g  to su rvey s  n o  s ign ifican t ch a n ge  in  the percen ta ge  o f  sm okers 
am on g  m en  to o k  p la ce  at the b eg in n in g  o f  th e  1960’s (R im pelä  1978a),w hen m ale 
ca rd iov a scu la r  m orta lity  rose rap id ly . A fte r  1965 sm ok in g  has d ec lin ed  ra p id ly  
am on g  m en  and the p ro p o rt io n  o f  sm ok ers has fa llen  fr o m  a lm ost 60 p er  cent 
to b e lo w  40 p er  cent. T h is m igh t h a v e  con tr ib u ted  to the d eclin e  in  m orta lity  
(see M arte lin  &  V a lk on en  1980). O n  the o th er  hand, a lth ou gh  sm ok in g  in creas­
ed  am ong  w om en , the d eclin e  o f  ca rd iov a scu la r  m orta lity  w as m ore  rapid  
am on g  w o m e n  than  am on g  m en.

O n ly  little  is k n o w n  abou t changes in  reg ion a l d iffe re n ce s  in  sm ok in g. 
It seem s that sm ok in g  w as m ore  com m on  am ong  m en  in  eastern  than  in  w estern  
F in lan d  in the 1950’s and 1960’s. In the 1970’s reg ion a l d iffe re n ce s  h ave  v an ­
ished  (R im pelä  1978b), b u t the d iffe re n ce s  in  m orta lity  h ave  n ot decreased .

B esides c iga rette  sm ok in g, in take o f  fa t and esp ecia lly  an im al fa t is con s id ­
ered  to  b e  a m a jo r  fa c to r  in flu en c in g  the in cid en ce  o f  co ro n a ry  h eart disease. 
T h e  u p p er  cu rv e  in  fig u re  8 g ives  the con su m p tion  o f  fa t p er  person  fro m  1949 
to 1978. In  gen era l, the con su m p tion  o f  fa t has in creased  in  th e  1950’s and 
1960’s; o n ly  a sm all d eclin e  o ccu rre d  fro m  1955 to  1957. In  the 1970’s, the per 
cap ita  con su m p tion  o f  fa t has n ot in creased . T h ere  has been  m u ch  m ore  v a r ia ­
tion  in  the p er cap ita  con su m p tion  o f  m ilk  fat than  in the con su m p tion  o f  all 
fats. T h e con su m p tion  o f  m ilk  fa t d eclin ed  fr o m  1955 to  1957, bu t then  a 31 per 
cen t in crease  to o k  p la ce  in  f iv e  years. A fte r  the peak  o f  the ea r ly  1960’s the per 
cap ita  con su m p tion  o f  m ilk  fa t  has d ecreased . T h e th ird  cu rv e  o f  fig u re  
8 sh ow s th at m ost o f  the changes in  m ilk  fa t con su m p tion  are du e to  changes 
in  the con su m p tion  o f  bu tter. T h e con su m p tion  o f  b u tter  and m a rgarin e  h ave 
flu ctu a ted  a lot. F or  exam ple , the con su m p tion  o f  m argarin e  w as o n ly  16 per
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F i g u r e  8. C on su m p tion  o f  a ll fats and m ilk  fat, m eat fa t and bu tter  fa t (g / 
da y /p erson ) in  F in la n d  in  1949/50— 78 (T h e fo o d  ba la n ce  sheets 
o f  th e  A g r icu ltu ra l E con om ic  R esearch  Institute).

G /d a y /p erson

cen t in  1962 bu t 37 p er  cen t in  1978 o f  the co m b in e d  con su m p tion  o f  m argarin e  
and butter.

T h e ch an ges in  m a le ca rd iov a scu la r  m o rta lity  co rre la te  c lo se ly  w ith  
changes in  the con su m p tion  o f  m ilk  fat. C h an ges in m ilk  fa t con su m p tion  
m igh t thus ex p la in  b o th  the rise o f  ca rd iov a scu la r  m o rta lity  in the 1950’s and 
1960’s and the m ore  recen t declin e . O ne has to  assum e, h o w ev er , that the 
in crease  o f  m ilk  fa t con su m p tion  has in flu en ced  m orta lity  a lm ost im m ed ia te ly . 
T h is m a y  seem  u n lik e ly , bu t it m ay b e  n oted  that, in N orw a y , ca rd iov a scu la r  
m orta lity  d eclin ed  v e ry  ra p id ly  a fter  the fo o d  restriction s cau sed  b y  the G e r ­
m an occu p a tion  and rose a lm ost im m ed ia te ly  a fte r  the en d  o f  the w ar. T hese 
changes h ave  been  assum ed to h ave  been  d u e to  d ie ta ry  changes (S tröm  & Jen ­
sen 1951).

T h e  c lose  associa tion  b e tw e e n  the changes in  con su m p tion  o f  m ilk  fat and 
m orta lity  fr o m  th e  m a jo r  ca rd iov a scu la r  d isease, isch aem ic  h eart d isease in F in ­
land w as firs t  p resen ted  b y  O sm o T u rp e in en  (1978). A cco rd in g  to  h is estim ate 
changes in  m orta lity  h ave  fo llo w e d  ch an ges in  the con su m p tion  o f  m ilk  fa t w ith  
a th ree  y ea r  lag.

T h e p rev iou s  fin d in g  con cern s  the associa tion  b e tw e e n  m ilk  fa t con su m p tion  
and m orta lity  in  the w h o le  cou n try . I f  data  on  the ch an ges in  the con su m p tion
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o f  fa t  w e re  a v a ilab le  reg ion a lly , the p la u s ib ility  o f  the h ypoth esis  ab ou t 
the sp ecia l ro le  o f  m ilk  fa t  c o u ld  be  tested  m u ch  m ore  re liab ly . R eg ion a l data 
a v a ila b le  to  us are, u n fortu n a te ly , v e ry  scan ty . T a b le  1 is ba sed  on  data fro m  
the h ou seh old  su rvey s  ca rried  ou t b y  the C en tra l S tatistical O ffice . It covers  
o n ly  th e  con su m p tion  o f  bu tter, bu t th e  con su m p tion  o f  b u tter  and 
the to ta l con su m p tion  o f  m ilk  fa t are c lo se ly  corre la ted . T h e con su m p tion  o f 
b u tter  m a y  thus be  used as an in d ica tor  o f  m ilk  fa t con su m p tion  in 
gen era l. D u e to  the sm all sizes o f  the sam ples, the data are n ot v e ry  re liab le . 
C on su m p tion  ou tsid e  the h om e is n ot in clu d ed  at all. D esp ite  these w eak n esses 
the m ain  d iffe re n ce s  are p ro b a b ly  correct.

T a b le  1 in d icates that the d ec lin e  in the per cap ita  con su m p tion  o f  bu tter 
w as m o re  rap id  in  u rban  than in  ru ra l areas fr o m  1966 to  1971. B etw een  1971 
and 1976 the ch a n ge w as o f  abou t the sam e m agn itude. T h ese observ ation s  are 
in  a ccord a n ce  w ith  th e  fin d in g  o f  the ea rlie r  start o f  the d ec lin e  o f  m orta lity  
in  u rb an  areas. T h e reg ion a l d iv is ion  u sed  in  h ou seh old  su rveys is n ot v e ry  
su itab le  fo r  ou r  analysis, since it does n ot g iv e  the fig u res  sep arate ly  fo r  eastern  
and w estern  F in land . It ind icates, h o w e v e r , that the d ec lin e  has b een  grea ter  
and ea r lie r  in  th e  m ore  in d u stria lized  sou th ern  F in la n d  than  in  the co u n try  as 
a w h ole .

W e m a y  con c lu d e  that changes in m ilk  fa t con su m p tion  cou ld  h a v e  b een  an 
im portan t fa c to r  cau sin g  the rise  and d e c lin e  o f  ca rd iov a scu la r  m o rta lity  am ong  
the 35— 64 y e a r  o ld  F inn ish  m en  sin ce  th e  1950’s. T h e  sam e fa c to r  m a y  h ave  in ­
flu e n ce d  the d e v e lop m en t o f  fem a le  ca rd iov a scu la r  m orta lity  b u t th e  in flu en ce  
seem s to  h ave been  w eak er. Im p rovem en ts in h ealth  care  and pen sion  system s

T a b l e  1. H om e con su m ption  o f  bu tter  (kg) p e r  p erson  b y  ru ra l-u rb a n  resi­
d en ce  and reg ion  in  1966, 1971 and 1976.

Consumption of butter by Index figures (1966 =  100)
negion

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 77 70
Northern Finland 3 15.6 12.9 11.1 100 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, Häme, Kymi, a n d  A la n d .

2 Provinces of Mikkeli, Pohjois-Karjala, Kuopio, Keski-Suomi, and Vaasa.
3 Provinces of Oulu and Lappi.
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m ay h ave  con tr ib u ted  to  the recen t d eclin e  to  som e exten t. D ecrease  o f  c ig a ­
rette  sm ok in g  and as w e ll as o th er  fa ctors  n ot d iscu ssed  h ere m a y  also 
h a v e  b een  re levan t.
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