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ABSTRACT

‘Native’ data of Finnish coronary heart disease mortality (CHD) of rural (rur) and urban (urb) subgroups 
available only by 3-year means, 3ym, from period 1951-87, (for calculation: 1952-88) revealed, that male 
(M) (M.CHD.rur) in period 1952-77 associated positively with smoking, consumption of alcohol and sugar, 
but negatively with milk fats), oppositely to (female) F.CHD.rur and F.CHD.urb and mainly oppositely with 
M.CHD.urb and pig microangiopathy (MAP) (mortality). Numerical evaluation was challenging, especially 
because CHD’s showed visual similarities. For explaining such a situation is earlier presented a method 
using “proportional deviations of parameters from their own exponential trendlines” (pd) between start 
point (α) and end point (ω). Pd data, as well as ‘native’ data, are here analyzed through Pearson correlations, 
regressions and visual charts by three periods 1952-86, 1952-77 and 1963-86 (3ym). A ready calculator is 
presented for producing pd data.

Results: Periodical Pearson correlations between M.CHD and F.CHD data of middle-aged people in rural 
regions with ‘native’ [and pd] data were in 1952-86 +0.22 [+0.91], 1952-77 -0.32 [+0.95] and 1963-86 +0.91 
[+0.82]. Periodical means +0.27 [+0.89], SD +0.50 [+0.05].Associations between M.CHD.rur and F.CHD.rur 
were inverse in period 1952-77, opposite to other periods. ‘Native’ data showed highest reciprocal association 
in period 1963-86 (+0.91), pd data in 1952-77 (+0.95).

Summary: Pd data [based on proportional deviations from exponential trendlines between start (α) and 
end points (ω)], via their Pearson correlations, regressions and visual charts can give a new (?) method to 
evaluate similarity, especially simultaneousness in variation and possibly “pick up” some details, undetectable 
by linear regression analysis with native data.
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Summary
Pd data [based on proportional deviations from exponential 

trendlines between start (α) and end points (ω)], via their Pearson 
correlations, regressions and visual charts can give a new (?) method 
to measure similarity especially simultaneousness in variation and 
possibly “pick up” some details, undetectable by linear regression 
analysis with native data.

Parameters for pd Calculators
year = yr = i, α≤i≤ ω

Exponential trendline equation for CHD.i: 

Fe.(CHD.i) = POWER[(10,E$8*(B.i-B.α)]*C.α

E$8: fixed E8 = [log10(CHD.ω) - log10(CHD.α)]/(ω – α)

B.α: start year: (fixed) B.α = B$10 (for 1952) or B$21 (for 1963)

B,ω = end year: 1986 in period 1 & 2, 1977 in period 2

B.i = (non-fixed year) = B.α ≤ B.i ≤ B.ω. [it is changing by drawing 
with mouse on column D].

C.α = CHD.α = (fixed) CHD.α = C$10 for 1952 or C$21 for 1963 
(values by 3-yer means)

pd.i = proportional deviation from exponential Trend-line point i 
(in percents) = [CHD.i – Fe.(CHD.i)]/Fe.(CHD.i)*100.

Introduction
Rural male CHD (mortality) (M.CHD.rur) associated highly dif-

ferently with environmental and behavioral factors to other cardiac 
mortality subgroups [1,2]. It seemed to need explanation, which is 
partially given in [3]. The difference was highest in period 1952-77, 
when M.CHD.rur associated with behavioral (alcohol, tobacco, milk 

fat and sugar consumption) and environmental (Mg/K and Mg/Ca fer-
tilization) factors oppositely to F.CHD.rur and F.CHD.urb. The opposite 
statistical behavior of M.CHD.rur was nearly the same with M.CHD.
urb and Pig MAP (microangiopathy, autopsy data) [2]. Possible causes 
are inside each factor: amount of exposure and delay from predisposi-
tion to measured signs (mortality in CHD or Pig MAP) and difference 
in protecting factors or even limitations in linear assessments (e.g. 
Pearson) for measuring similarity or coherence. The aim of this arti-
cle is to present a method and a calculator of proportional deviations 
from their own exponential trendlines (pd), between start point (α) 
and end point (ω), graphics and numeric data by Pearson correla-
tions, comparing them with Pearson correlations by ‘native’ data and 
regressions of variables (by native and pd data). 

Materials and Methods
Age adjusted CHD data of middle-aged males and females in ru-

ral and urban regions during 1951-87 are attained by ruler from [1], 
in its fifth figure (“Kuvio”), on a logarithmic scale, by 3-year moving 
means (3ym). Calculations produce three-year average CHD data for 
period 1952-86, partially presented in [2,3]. Figure 1. M.CHD.rur and 
M.CHD.urb, 3ym, from 1951-87. This survey concentrates in three 
(calculated) periods: 1952-86, 1952-77 and 1963-86. For each period 
are represented 3ym data, formation of exponential trendline (e) and 
pd-parameters (labeled “pd” or “3ym.pd”) in numbers and figures. 
Additionally are presented Pearson correlations and regressions of 
M.CHD.rur by F.CHD.rur (with ‘native’ (3ym) and (3ym.)pd data). Re-
gressions are calculated by IBM SPSS program. Microsoft Exel is ben-
efited for chart forming.

Exclusion of CHD.urb 
Because F.CHD.urb and F.CHD.rur behave nearly similarly (as 

shown in Figure 2) this survey concentrates in assessment of CHD’s 
in rural regions.

Figure 1:  Male CHD mortality in rural and urban regions in 1951-87, 3-year means.
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Figure 2:  Female CHD mortality in rural and urban areas 1951-87, 3-year means.

Results
Period 1952-86 with Calculations and Charts

Figure 3 presents age adjusted male and female CHD mortality 
of middle-aged people in rural regions from 1951-87 (3-year means, 
3ym, are available only for years from 1952 to 1986, which are used 
for calculations and titles on the following pages). The Figure 3 is re-
placed here to help to understand the following figures, although it 
is a part of given materials. Figure 4 shows M.CHD.rur and its pro-

portional exponential trendline [e], between 1952 and 1986. Figure 
5 shows F.CHD.rur and its proportional exponential trendline [e] be-
tween 1952 and 1986. In Figure 6. M.CHD.rur.3ym.pd shows negative 
values (i.e. below the trendline) in 1952-58, less than F.CHD.rur.3ym.
pd, which shows negatine values in 1952-61 and 1983-86. Figure 7 
shows M.CHD.rur.3ym and its regression by F.CHD.rur.3ym in 1952-
86, R square 4.6 %, p = 0.215 (SIC!), i.e. non-significant). Positive as-
sociation (R = +0.215 (SIC!)). Figure 8 shows M.CHD.rur.3ym.pd and 
its regression by F.CHD.rur.3ym.pd in 1952-86. R square 83 %, (p = 
0.000).

Figure 3:  Female and Male CHD.rur, 3-year means, in 1952-86.
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Figure 4: M.CHD.rur and its exponential trendline, α = 1952, ω = 1986.

Figure 5:  F.CHD.rur and its exponential trendline, α = 1952, ω = 1986.

Figure 6:  M.CHD.rur.pd and F.CHD.rur.pd between 1952 and 1986.
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Figure 7: M.CHD.rur.3ym and its Regression by F.CHD.rur.3ym in 1952-86.

Figure 8: M.CHD.rur. 3ym.pd and its Regression by F.CHD.rur.3ym.pd in 1952-86.
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Table 1: M.CHD.rur and F.CHD.rur by three-year moving means, their exponential trendlines (e)  between start (α) with and end points (ω) 
and pd-values (%) from 1951-87.

A B C D E A B C D E

Trend.(CHD.i) = Trend.(CHD.i) =

POWER(10,E$8*(B.i-B.α))*C.α POWER(10,E$8*(B.i-B.α))*C.α

CHD yr log10(CHD) CHD yr log10(CHD)

α 357 1952 2.55 α 114 1952 2.06

ω 328 1986 2.52 ω 58 1986 1.76

Δ.(ω;α) -28 34 -0.036 Δ.(ω;α) -56 34 -0.293

8 Δ per yr -0.0011 8 Δ per yr -0.0086

M.CHD.rur M.CHD.rur.e M.CHD.rur.pd (%) F.CHD.rur F.CHD.rur.e F.CHD.rur.pd (%)

10 1952 357 357 0 10 1952 114 114 0

1953 351 356 -1 1953 101 112 -9.7

1954 349 355 -2 1954 99 110 -10

1955 353 354 0 1955 97 107 -10

1956 344 353 -3 1956 94 105 -10.3

1957 349 352 -1 1957 88 103 -14.8

1958 351 352 0 1958 87 101 -14.1

1959 370 351 6 1959 89 99 -9.9

1960 385 350 10 1960 93 97 -4.4

1961 415 349 19 1961 100 95 4.6

1962 439 348 26 1962 102 94 9.3

(21) 1963 473 347 36 (21) 1963 101 92 10.6

1964 503 346 45 1964 97 90 7.6

1965 495 346 43 1965 95 88 8.1

1966 497 345 44 1966 97 86 12.4

1967 503 344 46 1967 97 85 15.1

1968 508 343 48 1968 97 83 16.5

1969 505 342 47 1969 92 81 12.5

1970 508 341 49 1970 90 80 13.4

1971 495 341 45 1971 90 78 15.2

1972 499 340 47 1972 90 77 17.6

1973 488 339 44 1973 87 75 16.2

1974 486 338 44 1974 85 74 14.9

1975 488 337 45 1975 80 72 11.3

1976 490 336 45 1976 80 71 13.1

(35) 1977 490 336 46 (35) 1977 79 69 13.6

1978 470 335 40 1978 77 68 13.6

1979 442 334 32 1979 72 67 7.6

1980 423 333 27 = 1980 69 65 5.5

1981 412 332 24 1981 66 64 3.1

1982 396 332 20 1982 64 63 2.3
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1983 379 331 15 1983 60 62 -2.8

1984 365 330 11 1984 60 60 -0.4

1985 346 329 5 1985 58 59 -2

44 1986 328 328 0 44 1986 58 58 0

Period 1952-77 with Calculations and Charts (Table 2)

Figure 9 and Figure 10 show rural CHD mortality (3ym) of both 
genders between 1952 and 1986 and exponential trendlines [e] with 
end points (ω) at 1977. Figure 12 Male and female CHD.rur.pd show 

concurrent negative values between 1952 and 1961, after that main-
ly positive until 1977. Figure 12 Regression of M.CHD.rur explained 
F.CHD.rur negatively by 10.3 %, i.e. “worse than by 0 %” (R = -0.32). 
Figure 13 M.CHD.rur.pd was explained 90.6 % by F.CHD.rur.pd. R = 
+0.95 (p = 0.000).

Figure 9: M.CHD.rur and its exponential trendline, α = 1952, ω = 1977.

Figure 10: F.CHD.rur and its exponential trendline, α = 1952, ω = 1977.
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Figure 11: M.CHD.rur.3ym.pd and F.CHD.rur.3ym.pd between 1952 and 1977.

Figure 12: M.CHD.rur.3ym and its Regression by F.CHD.rur in 1952-77.
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Figure 13:  M.CHD.rur.3ym.pd and its Regression by F.CHD.rur.3ym.pd, in 1952-77.

Table 2: CHD mortality in rural regions amongst middle-aged males and females by three-year moving meanstheir exponential trendlines (e) 
between start and end points (α and ω) and pd’s (%) in 1952-77.

A B C D E A B C D E

 Trend.(y.i)  =  Trend.(CHD.i)  = 

 POWER(10,E$8*(B10-B$10))*C$10  POWER(10,E$8*(B10-B$10))*C$10

  CHD yr log10(CHD)   CHD yr log10(CHD)

 α 357 1952 2.55  α 114 1952 2.06

 ω 490 1977 2.69  ω 79 1977 1.9

 Δ.(ω;α) 133 25 0.137  Δ.(ω;α) -35 25 -0.16

8 Δ per yr   0.0055 8 Δ per yr   -0.0064

  M.CHD.rur M.CHD.
rur.e.(52-86) M.CHD.rur.pd (%)   F.CHD.rur F.CHD.rur.e.(52-86) F.CHD.rur.pd (%)

10 1952 357 357 0 10 1952 114 114 0

 1953 351 361 -2.7  1953 101 112 -10.1

 1954 349 366 -5  1954 99 111 -10.9

 1955 353 371 -5  1955 97 109 -11.4

 1956 344 375 -8  1956 94 108 -12.1

 1957 349 380 -8  1957 88 106 -16.9

 1958 351 385 -9  1958 87 104 -16.7
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 1959 370 390 -5  1959 89 103 -13.1

 1960 385 395 -3  1960 93 101 -8.2

 1961 415 400 4  1961 100 100 -0.1

 1962 439 405 8  1962 102 98 3.8

(21) 1963 473 410 15 (21) 1963 101 97 4.6

 1964 503 415 21  1964 97 96 1.2

 1965 495 421 18  1965 95 94 1.1

 1966 497 426 17  1966 97 93 4.7

 1967 503 431 17  1967 97 91 6.7

 1968 508 437 16  1968 97 90 7.4

 1969 505 442 14  1969 92 89 3.2

 1970 508 448 13  1970 90 87 3.5

 1971 495 454 9  1971 90 86 4.6

 1972 499 460 9  1972 90 85 6.2

 1973 488 465 5  1973 87 84 4.4

 1974 486 471 3  1974 85 82 2.7

 1975 488 477 2  1975 80 81 -1

 1976 490 483 1  1976 80 80 0.1

(35) 1977 490 490 0 (35) 1977 79 79 0

 1978 470 496 -5  1978 77 78 -0.5

 1979 442 502 -12  1979 72 77 -6.3

 1980 423 509 -17  1980 69 75 -8.5

 1981 412 515 -20  1981 66 74 -11.1

 1982 396 522 -24  1982 64 73 -12.2

 1983 379 528 -28  1983 60 72 -17

 1984 365 535 -32  1984 60 71 -15.4

 1985 346 542 -36  1985 58 70 -17.2

(44) 1986 328 549 -40 (44) 1986 58 69 -15.9

Period 1963-86 with Calculations and Charts (Table 6)

Figure 14 and Figure 15 show rural CHD (3ym) of both genders 
between 1952-86 with exponential trendlines [e], α = 1963, ω = 1986. 
Figure 16 shows development of male and female CHD.rur.3ym. Fig-

ure 17 shows development of male and female CHD.rur.3ym.pd. Fig-
ure 18 shows M.CHD.rur.3ym and its regression by F.CHD.rur.3ym 
in 1963-86. (R square 82.2 %, p = 0.000). Figure 19 shows M.CHD.
rur.3ym.pd and its regression by F.CHD.rur.3ym.pd. (R = +0.82, R 
square 67.7 %, p= 0.000).

Table 3: CHD mortality in rural regions amongst middle-aged males and females by three-year moving means their exponential trendlines (e) 
between start and end points (α and ω) and pd’s (%) in 1963-86.

A B C D E A B C D E

 Trend.(CHD.i)  =  Trend.(CHD.i)  = 

 POWER(10,E$8*(B.i-B.α))*C.α  POWER(10,E$8*(B.i-B.α))*C.α

   CHD yrs log10(CHD)    CHD yr log10(CHD)

 α 473 1963 2.68  α 101 1963 2.01

 ω 328 1986 2.52  ω 58 1986 1.76

 Δ.(ω;α) -145 23 -0.16  Δ.(ω;α) -145 23 -0.242
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8 Δ per yr -6.3  -0.0069 8 Δ per yr -6.3  -0.0105

  M.CHD.rur M.CHD.
rur.e.(63-86) M.CHD.rur.pd (%)   F.CHD.rur F.CHD.rur.e.(63-86) F.CHD.rur.pd 

(%)

10 1952 357 564 -36.7 10 1952 114 132 -13.8

 1953 351 555 -36.6  1953 101 129 -21.8

 1954 349 546 -36.1  1954 99 126 -21.8

 1955 353 537 -34.4  1955 97 123 -21.4

 1956 344 529 -35  1956 94 120 -21.4

 1957 349 521 -33  1957 88 117 -24.9

 1958 351 512 -31.4  1958 87 114 -24

 1959 370 504 -26.5  1959 89 112 -20

 1960 385 496 -22.5  1960 93 109 -14.7

 1961 415 489 -15.1  1961 100 106 -6.2

 1962 439 481 -8.7  1962 102 104 -1.6

21 1963 473 473 0 21 1963 101 101 0

 1964 503 466 7.9  1964 97 99 -2.3

 1965 495 458 8  1965 95 97 -1.4

 1966 497 451 10.1  1966 97 94 3

 1967 503 444 13.2  1967 97 92 5.9

 1968 508 437 16.3  1968 97 90 7.7

 1969 505 430 17.3  1969 92 88 4.4

 1970 508 423 20.1  1970 90 86 5.7

 1971 495 417 18.8  1971 90 84 7.9

 1972 499 410 21.6  1972 90 82 10.6

 1973 488 404 20.8  1973 87 80 9.8

 1974 486 397 22.3  1974 85 78 9

 1975 488 391 24.7  1975 80 76 6.1

 1976 490 385 27.2  1976 80 74 8.3

35 1977 490 379 29.2 35 1977 79 72 9.2

 1978 470 373 26  1978 77 70 9.7

 1979 442 367 20.5  1979 72 69 4.3

 1980 423 361 17  1980 69 67 2.8

 1981 412 356 15.8  1981 66 66 0.8

 1982 396 350 13.3  1982 64 64 0.5

 1983 379 344 10  1983 60 62 -4

 1984 365 339 7.6  1984 60 61 -1.3

 1985 346 334 3.8  1985 58 59 -2.4

44 1986 328 328 0 44 1986 58 58 0
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Figure 14:  M.CHD.rur.3ym and its exponential trendline, α = 1963, ω = 1986.

Figure 15: F.CHD.rur.3ym and its exponential trendline, α = 1963, ω = 1986.

Figure 16: M.CHD.rur and its Trendline 1963-86.
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Figure 17: M.CHD.rur.pd and F.CHD.rur.pd in 1963-86.

Figure 18: M.CHD.rur.3ym and its regression by F.CHD.rur.3ym in 1963-86.
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Figure 19: M.CHD.rur.3ym.pd and its regression by F.CHD.rur.3ym.pd. (R = +0.82, R square 67.7 %, p= 0.000). 

Discussion
If we have only Pearson correlation coefficient (-0.32) on the as-

sociation between M.CHD.rur and F.CHD.rur in 1952-77, or M.CHD.rur 
regression by F.CHD.rur (Figure 12) (without Fig 3), it is uncommon 
to guess, that they can have a plenty of similarities as is seen: CHD 
decrease 1952-56, continuous increase 1958-62, resistance against 
decrease in 1964-68 and 1964-77, but not enough to make the Pear-
son correlation positive.  Anyhow in deviations from trendlines they 
showed similarities. Pearson correlation of pd data was +0.95, (F.CHD.
rur.3ym.pd explained M.CHD.3ym.pd by 90.6 %) (Figure 13). 

Valkonen & Martikainen have presented even annual (‘orig’) 
age-adjusted CHD mortality data of middle-aged Finnish males and 
females on logarithmic scale concerning period 1951-87, the first fig-
ure (“Kuvio”) in [1]. The data has been measured by ruler and calcu-
lated to linear scale and adjusted by CHD data from Statistics Finland 
[4]. The data are ready for use in [5], here benefited only ad 1986, in 
order to be better comparable with Figure 8. The data have then been 
manufactured by pd calculator as in the Table 1. 

After that is made regression analysis of M.CHD.pd by F.CHD.pd. 
Figure 20 shows M.CHD.pd and its regression by F.CHD.pd (R = +0.94, 
R square 89 %, p = 0.000).  In 1952-86 regression of M.CHD.rur.3ym.
pd by F.CHD.rur.3ym.pd R square was 82.6 %, which is not a surprise 
because of smaller population (not the whole Finland). The male-fe-
male annual compliance is surprisingly high in details. In 1975-77 is 
seen increase in M.CHD, not in F.CHD, invisible in M.CHD.3ym’s. It has 
time related association with rapid reduction in smoking since 1974 
[2]. Generally is known that most smokers were men. but the mortal-
ity increase was minor and this figure can exaggerate. The obvious 
vascular benefits of non-smoking could have been coming with de-
lay, but then in hurry. Figures 1, 2 and 20 can arouse ideas on causal 
mechanisms, too, outside of the title of this article.

PubMed search by “proportional deviation from exponential 
trendline” gave no results.
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Figure 20: Regression of M.CHD.orig.pd by F.CHD.orig in 1951-86.

Summary
Pd data [based on proportional deviations from exponential 

trendlines between start (α) and end points (ω)], via their Pearson 
correlations, regressions and visual charts can give a new (?) method 
to evaluate similarity, especially simultaneousness in variation and 
possibly “pick up” some details, undetectable by linear regression 
analysis with native data.

PS. The pd method/experiment is resembling an earlier “7ymw-ex-
periment”, skizze, in [6]: Figure 5 presents derivative changes of (K/
Mg).fm and nCHD are got via their “7 year mean weighted means” 
(7ymw):

( ) ( ) ( ) ( ) ( ) ( ).7 . .. 3 . 2 . 1 . 1 . 2 . 3 1/16* 2* 3* 4* 3* 2*  .ymw i ii i i i i iY Y Y Y Y Y Y Y− − − + + +=  + + + + + + 
 

Derivate of  

( )( ( ){ } ( )( ) ( )( ){ }. .7 . 0 . . . .. 1 . 1 . 1 . 1  ;  –  ; / ; ; ;[ (i ymw d i i i ii i i iY Y mean Y Y mean Y Y mean mean Y Y mean Y Y+ − + −= 
=  

 

nCHD = non-CHD = Total mortality minus CHD.

It worked in this Figure, but not in several materials. Possibly 
sometimes.
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