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ABSTRACT 

This study compares trends and differentials in disability retirement among counties of 
Finland using mortality as an approximation of morbidity. The ratio of disability to 
mortality (the age-standardized prevalence of disability pensions for males aged 35-64 
divided by the age-standardized mortality for males aged 45-74), for selected causes and 
for Ischemic Heart Disease (IHD) in particular, was examined for eleven counties over 
the period 1975-1988. Multivariate regression analysis was used to assess the effect of 
selected socio-economic factors on the variation across counties in the disability/mortality 
ratio for IHD. 

The association between disability and mortality from IHD was high in all counties but 
the ratios for northern and central counties were higher than others, in particular those 
for the southern counties. However, the distinctiveness of this grouping disappeared 
toward the end of the period, primarily due to a decline in disability in three of the four 
northern and central counties. Over the entire period, differences in industrial 
composition of the work force and unemployment account for much of the geographic 
variation in the IHD disability/mortality index. Higher proportions of the work force in 
the agriculture sector and higher levels of unemployment were associated with greater 
IHD disability relative to mortality. On the other hand, higher proportions of the labor 
force in industry were associated with lower IHD disability/mortality indices. 



1. Background of the Study 

2. Objectives of the Study 

3. Data and Methodology 

4. Results 

TABLE OF CONTENTS 

4.1. Mortality and disability trends in Finland in 1975-88 
4.2. Disability/mortality index: Ischemic heart disease 

5. Discussion 

References 

Appendix 1 

Appendix 2 

Appendix 3 

Appendix 4 

Appendix 5 

vii 



DISABILITY AND MORTALITY AMONG MIDDLE-AGED MALES 
IN COUNTIES OF FINLAND IN 1975-1988 

Marie Reijo 

Department of Sociology 
University of Helsinki, Finland 

1. BACKGROUND OF THE STUDY 

Although male life expectancy in Finland has been increasing steadily since 1975, over 
much of the period 1975-88 expectation of economically active life has paradoxically 
decreased. Both the rapid aging of labor force and a decrease in the proportion of 
persons who remain economically active after age 50 are social and economical problems 
in Finland. One reason for the latter is the growth in the number of people obtaining 
work disability pensions before age 65, the legal age of old retirement. 

How much disability is due to worsening health and how much results from other factors 
such as changes over time in the generosity of disability benefits? This question has 
generated much discussion and some research (e.g. Crimmins et al. 1989), but analysts 
have not agreed in their conclusions about changes in health status over time. Some 
studies have reported that health has been deteriorating (e.g. Crimmins 1987), while 
others have concluded that there is no evidence of increased morbidity in older working 
age groups (Manton 1982; Poterba and Summers 1987). Crimmins and colleagues (1989) 
listed several reasons for the inconsistent findings in previous studies such as differences 
in constructing measures, the effect of age distribution within broad age groups, and lack 
of comparability between surveys conducted at different points in time. In addition, 
changing rates of disability and changing rates of mortality generally have not been linked 
to the analysis of morbidity trends, because easily comparable measures of change in 
mortality and morbidity have not been available in studies that have concentrated on 
morbidity. 

Disability represents an incompatible relationship between environmental demands and 
the psychobiological ability of individuals. Disease, damage or defect are the causes of 
disturbances or impairment at organ level, the consequence of which is disability. 
Disability can be as much social as medical in origin. Medical morbidity reflects the 
physical health state of a person (WHO 1981), while social morbidity depends upon 
which system of the individual is affected. Specifically, whether or not medical morbidity 
results in handicap or work disability depends on the occupation of the individual affected 
(WHO 1981). It follows that diseases of the same medical meaning may cause different 
handicaps depending upon the tasks and conditions in which the individual works. So it 
is possible that handicaps, and thus the number of disabled persons, can vary when 



occupational structure and work change, even if the incidence rates of specific diseases 
remain unchanged (see more about Finnish pension systems in Appendix 1). 

AGE 

Figure 1. Labor force participation rates by age in 1975 and 1988. Source: Central 
Statistical Office of Finland 1990. 

It is reasonable therefore, to identify two groups of causes that can influence work 
disability and its variation in different subcategories of population: 1) objective or true 
differences in biological morbidity and 2) economical, juridical and other social factors 
that cause work disability, provided that the level of biological morbidity is the same in 
different population groups. 

One possible way to assess regional differences in the level of medical (biological) 
morbidity in the population and its effect on disability is to use mortality statistics by 
cause of death as morbidity approximations. The most important considerations in 
constructing health status indicators at the regional level are the completeness of 
coverage and comparability. Mortality statistics cover the entire population, and the 
quality of the statistics, including the determination of the cause of death, is high. More 
sensitive and informative measures are needed when studying morbidity which unlikely 
will lead to death, and when mortality is low. (e.g. Graham 1979). 

Comparing mortality rates with work disability rates from specific diseases like 
cardiovascular diseases (one of the three main causes of disability in Finland) may reveal 
whether disability indicates medical or social morbidity, and whether the prevalence of 



disability can be regarded as a single, one-dimensional phenomenon, that can be 
measured in an objective way in different regions. If the association between disability 
and mortality is high across regions and time, and if the ratio between disability and 
mortality does not vary over regions and time, then the level of work disability would be 
an accurate reflection of the level of medical morbidity. Conversely, lack of associations 
between cause specific disability and mortality rates, and variation in the 
disability/mortality ratio would lead to the conclusion that the prevalence of work 
disability is an indicator of social morbidity. 

According to earlier studies (e-g. Valkonen 1984), there is a strong positive association 
between disability and mortality, but there has been marked variation in the ratio of 
disability to mortality (disability/mortality ratio) across the different regions in Finland. 

This regional variation in the disability/mortality ratio from all causes leads to the 
supposition that the level of disability is affected not only by differences in the level of 
medical morbidity, but differences in social and economic factors as well. Change related 
to economic development (for example, technological innovations) has altered 
occupational structure and created the need for a more highly educated and recently 
trained labor force. Early retirement programs or lenient approval policies with respect 
to disability pension applications have possibly been used as a means to reduce the costs 
of an older labor force and/or to free younger people during periods of unemployment 
and inflation. 

2. OBJECTIVES OF THE STUDY 

The basic purpose of this study is to examine the relationship between disability and 
mortality rates in the middle-aged male population within counties (administrative 
districts) of Finland during the period 1975-1988. The descriptive analysis includes disease 
groups that are important as causes of both disability and mortality, cardiovascular 
diseases--ischemic heart disease (IHD), cerebrovascular disease, and other cardiovascular 
diseases--and neoplasms (see Appendix 2). The effects of socio-economic factors on 
regional variation in the level of disability from ischemic heart disease are then 
estimated, standardizing for mortality, which is used as an approximation of biological 
morbidity. 

The model relating socio-economic factors to variation in the prevalence of disability was 
developed in several stages. First, specific hypotheses about the relationship between 
selected relevant factors and the disability/mortality ratio were specified. These 
hypotheses were then combined in a single logically integrated equation, i.e. the derived 
operational model, that should ideally provide empirical testing of the specified 
hypotheses using the technique of multiple regression. Relevant variables have been 
included in the final form of the equation, if they were statistically significant over 
counties and time periods. Finally, the best explanatory equation (combinations of 
variables) was estimated for different time periods. 



3. DATA AND METHODOLOGY 

The study examines disability and mortality in the male population of working-age (age 
35-74) in 11 counties of Finland, using annual mortality and disability data for the eriod 
1975-1988 by ten-year age groups for selected causes. The county of Ahvenanmaa ( il and) 
was excluded from the analysis because of its small population. In addition, three-year 
moving averages were used in the final analysis to minimize random variation of disability 
and mortality rates. The mortality data were obtained from official statistics. Disability 
data consisted of men with ordinary disability pensions; unpublished data was obtained 
directly from the Social Insurance Institution. Selected socio-economic indicators for each 
county--industrial structure, occupational status structure, unemployment rates and net 
migration--were obtained from official statistics, either annually or for selected years. 

Descriptive findings are presented in this study in terms of age-standardized mortality 
rates, age-standardized disability rates, their ratios and indices of level relative to that of 
the country as a whole. Disability is measured by prevalence rates, which are usually 
more appropriate morbidity measures of chronic conditions that last for longer periods 
than incidence rates, which are not influenced by the duration of disease. In any case, it 
would not be more reasonable to use disability incidence rates, since about 300 
continuous days of illness (national sickness allowance) are required for an individual to 
become eligible for a work disability pension. Moreover, regional differences in disability 
incidences and prevalences have been similar. The incidences and prevalences of early 
retirement have been much lower in southwestern Finland than in other regions of the 
country (compare, for example, Heliovaara et al. 1986; Statistical Yearbook of the Social 
Insurance Institution 1989). 

Annual mortality and disability rates according to provinces were age-standardized by the 
direct method. The following formula was used to calculate the age-standardized 
mortality rate (mt): 

where m: = mortality rate in age x in year t 

vxs = mean population in age x in standard population 
- 
p = mean population of standard population 



Annual mortality ratios for each county were calculated: 

m '(4 mr '(A) = - 
m '(W) 

where m '(A) = age-standardized mortality rate for county A 
m '(W) = age-standardized mortality rate for the whole country (W) 

Age-standardized disability prevalence rates and ratios were calculated similarly. Based 
on these formulas, an annual disability/mortality index (it) for each county was calculated 
as follows: 

for county A: 

dr '(A) i '(A) = - 
mr '(A) 

These indices reflect the disability/mortality level of each county relative to that for the 
entire Finnish male population in each year. 

The total Finnish population aged 40-69 in 1975 (Table 1) was used as the standard. 
Because disability frequently precedes mortality by a number of years, and because 
mortality is quite uncommon among men aged 35-44, mortality rates for ages 45-74 were 
applied to the standard population, while the disability rates applied to the same standard 
population were for men aged 35-64. 

Table 1. The population of Finland by ten-year age groups in 1975. 

Age Number Relative (in %) 

40-49 563,760 .3774 

50-59 494,574 .33 11 

60-69 435,434 .29 15 

Total 1,493,768 1.0000 



More detailed analysis of regional variation in the ratio of disability to mortality was 
performed using statistical techniques of correlation analysis and multiple linear 
regression and covariance analysis. Least-squares regression models assessing the effects 
of socio-economic factors on the disability/mortality index were estimated both in linear 
and logarithmic forms. For specific time periods, the most parsimonious model was 
selected through the technique of backward elimination, in which successively the least 
important variable was dropped from the model. 

The importance of each successive model compared with a fuller model (importances of 
independent variables) was assessed by examining the change in the variance. The models 
were compared by calculating the F-statistics defined as 

F = 
change in deviance/change in df 

residuul variance from the larger model 

If the excluded variable has no effect on the relative level of disability, differences in the 
variances of the fuller and restricted models are entirely due to chance. This null 
hypothesis is rejected at the 0.05 probability level. In addition, significance of parameters 
of each explanator was examined by using t-tests for regression coefficients (0.05 level of 
probability). All models were estimated using the GLIM statistical package (Aitkin et al. 
1989; Payne 1986). 

4. RESULTS 

4.1. Mortality and disability trends in Finland in 1975-88 

Trends for the country as a whole 

Finland has been a country with exceptionally high disability and mortality rates, 
especially from cardiovascular diseases in the working age population, compared with-- 
for example--other Scandinavian countries. 

Figure 2a shows the trends in age-standardized disability from all causes for Finnish 
males aged 35-64, and age-standardized all-cause mortality for Finnish males aged 45-74. 
Figures 2b and 2c show age-standardized trends in the rates of disability and mortality 
from cardiovascular diseases, neoplasms, diseases other than cardiovascular diseases and 
neoplasms, and accidents. During the period 1975 through 1988, work disability from all 
causes was highest in 1977. Disability prevalence declined steadily between 1975 and 
1985, then began to increase rather sharply. The increase in disability after 1985 was due 
to a rise in disability from diseases other than cardiovascular disease and neoplasms-- 
primarily mental disorders and diseases of the musculoskeletal system and connective 
tissue (Statistical Yearbook of the Social Insurance Institution 1989). Mortality from all 
causes declined from 1976 to 1988, with the single exception of 1985; in the broad cause 
groups considered here, only accident mortality shows a slight increasing trend, after the 
mid-1980s. 
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Figure 2a. Age-standardized disability (ages 35-64) and mortality (ages 45-74) rates (per 
100,000) from all causes in Finland in 1975-1988, males. 
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Figure 2b. Age-standardized disability rates (per 100,000) from selected causes in 
Finland in 1975-1988, males aged 35-64. 



I . . . . . . . . . . . . I  
O i s  i s  ir i s  i s  '80 hi b2 i 3  84 8s 86 87 88 

Year 

Figure 2c. Age-standardized mortality rates (per 100,000) from selected causes in Finland 
in 1975-1988, males aged 45-74. 

Regional variation in disability and mortality 

Over this same period of time, labor force participation rates and the prevalence of work 
disability pensions have varied markedly in different regions in Finland. Regional 
differences in work disability and mortality were analyzed using administrative areas 
(counties) in Finland. A map of Finnish counties with their names and numbers used in 
this report is presented in Figure 3. 

The percentage of working age people receiving disability pensions has been highest in 
the eastern and northern parts of Finland and lowest in the southern and western parts. 
Differences in mortality between the northeast and southwest have been similar, due 
almost entirely to differences in mortality from cardiovascular diseases, particularly 
ischemic heart diseases. The largest differences between the southwest and northeast in 
the prevalence of work disability were also for disability due to ischemic heart diseases 
(see Appendix 3 and Heliovaara et al. 1986; Pyorala and Valkonen 1981; Takala 1984), 
and variation in disability from this cause exceeds variation in mortality (see Figures 4a 
and b, and standard deviations in Appendix 4). 

Regional variation in the prevalence of disability due to ischemic heart disease narrowed 
over the time period under consideration; in counties with a high prevalence of IHD 
disability, disability has decreased more rapidly than in counties with a low disability 



prevalence. Oulu is an exception among counties with a high IHD disability prevalence 
in that its level of disability relative to the country as a whole increased after 1983. 

On the other hand, the amount of regional variation in mortality from ischemic heart 
disease, as measured by the standard deviations of county-specific prevalence rates, has 
remained relatively stable for the entire period. Fluctuations in the rates in counties 
where IHD mortality was high produced variation in the ordering of these counties over 
the period, but the relative differences have not been large. The exception is North- 
Karelia where, after 1980, mortality from ischemic heart diseases was extremely high 
compared to the national average. 

2 TURKU JA PORl 

3 AHVENANMAA 

4 HAME 

5 KYMl 

6 MlKKELl 

7 NORTH-KARELIA 

8 KUOPIO 

9 CENTRAL-FINLAND 

Figure 3. Counties of Finland. 
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Figure 4b. Age-standardized mortality indices (three-year moving averages) among males 
aged 45-74 from ischemic heart diseases in counties of Finland in 1976-87 (whole 
country= 100). 
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Figure 4a. Age standardized disability indices (three-year moving averages) from 
ischemic heart diseases among males aged 35-64 in counties of Finland in 1976-87 (whole 
country = 100). 

Mortality (tyear movlng averages, whole country=100) 

/ 

. . . . . .. ,.,..,,......... ............ ......... ... .,,,.,.,..,,.,..... . 
- 1  --_--------- 

m__________--------- - - - - - -  

I I 

7 

130 -. 

4 

2 

,...*..-.. -... 
i' 

.i' 
.;- 5 . . . .a ,  ... .; '.,, ./ .*. 

76 TI 78 $9 b0 81 82 83 84 85 86 87 



Association between disability and mortality at the county level 

For the country as whole, the correlation coefficients between annual disability and 
mortality rates during the years 1975 through 1988 were strongly positive (+ .90 or over) 
in all subcategories of cardiovascular diseases. In general, the trend in both disability and 
mortality from cardiovascular disease has been downward from the beginning of the 
period, as shown in Figures 2b and 2c. Correlation coefficients were generally weak for 
neoplasms, diseases other than cardiovascular diseases and neoplasms, as well as for 
accidents. 

The focus of this study was restricted to disability and mortality from causes that are most 
likely to lead to death, cardiovascular diseases and neoplasms. The stability of the yearly 
correlation coefficients between county-level disability and mortality rates indicated that 
regional differences in mortality and disability from all causes remained much the same 
over the period 1975-1988. There was a clear association between work disability and 
mortality for cardiovascular diseases, particularly for ischemic heart diseases. The 
association between disability and mortality was weak for cerebrovascular diseases and 
almost nonexistent for neoplasms and cardiovascular diseases other than ischemic heart 
diseases and cerebrovascular diseases (Table 2). Mortality from neoplasms was much 
higher than disability due to this cause group, and whereas mortality from neoplasms 
declined throughout the period, disability remained quite stable. 

Table 2. Correlation coefficients between disability (ages 35-64) and mortality (ages 45- 
74) from selected causes in 1975-88, males. 

Year All causes Cardiov. IHD Cerebrov. Other Neoplasms 
diseases diseases card. 

diseases 

Correlation coefficients between disability at ages 35-64 and mortality at ages 45-74 were 
higher than the correlation coefficients between disability and mortality at the same ages 
35-64 (Appendix 4). The only exception was for neoplasms, where the association became 



stronger but consistently negative, indicating that for men in the same age range, lower 
neoplasm mortality tends to be accompanied by higher disability from this cause. 

Therefore, for neoplasms, it would appear to be inappropriate to use mortality as an 
indicator of the true level of biological morbidity. It is more difficult to conclude at an 
aggregated level which one, disability or mortality, is the cause and which one is the 
consequence. Analyzing neoplasms over time is also difficult, because of changes in the 
composition of the group. It is probable that improvements in treatment or early 
diagnosis might prolong the length of time people can live with neoplasms, because in 
the whole country mortality levels were declining but disability levels were about same. 
Again, one possible reason for unclear correlations in neoplasms is random variation due 
to few cases of disability. 

For cardiovascular diseases, and particularly for ischemic heart diseases, the decline in 
both disability and mortality rates might well lead to the conclusion that the decline in 
the disability pension rates for these causes was due primarily to improvement in the 
cardiovascular health of the working age population. However, without longitudinal 
cohort data it is difficult to establish whether this was indeed the case or if the decline 
was in fact a function of social and economic changes. 

The complementary trends over time and the generally strong positive correlations 
between disability and mortality from ischemic heart diseases supports the supposition 
that the level of mortality from this cause is a reasonable proxy for true prevalence of 
biological morbidity in the population. 

4.2. Disability/mortality index: Ischemic heart disease 

Figure 5 shows disability/mortality indices from ischemic heart diseases for males based 
on three-year moving averages expressed relative to the national average, which is set at 
100. It is easy to distinguish four counties in which the indices were markedly over the 
national average for the entire period: Oulu, Kuopio, North-Karelia and Lappi. In 
Central-Finland, Mikkeli and Vaasa disability/mortality indices for ischemic heart 
diseases were close to the national average. The indices were clearly lower in the 
southern part of Finland in the counties of Turku ja Pori, Uusimaa and Hame. In Kymi 
the indices were also lower than for the country as a whole except in 1983. 

Figure 5 shows that regional differences in the IHD disability/mortality index have 
narrowed over time. This narrowing was due to a decrease in regional differences in the 
level of disability, whereas regional variation in mortality remained quite stable over the 
period (Appendix 4). In two counties, Lappi and North-Karelia, the decline in the 
disability/mortality indices was striking. In Lappi, the index had fallen almost to the 
national level by the end of the period. In these two counties, differences in disability 
relative to the country as a whole diminished sharply over the period (Figure 4a), even 
though relative differences in mortality increased (Figure 4b). In Lappi the relative 
increase in mortality from ischemic heart diseases has been slight; in North-Karelia 
relative IHD mortality increased rapidly through 1983, after which it decreased, but 
remained over 25 percent higher than the national level. A smaller decline in the IHD 



disability/mortality index was observed in Kuopio, the county with the highest index at 
the beginning of the period. Oulu was an exception among the counties with higher index 
values in that its index actually increased slightly over the period, due to a small rise in 
the relative level of IHD disability, while mortality relative to the national average 
declined somewhat. 

It is difficult to assess the reasons for the narrowing of the relative differences in 
disability from cardiovascular diseases among counties, when relative mortality differences 
have not narrowed. One explanation for this is that disability was more reflective of 
biological morbidity towards the end of the period compared to the beginning of the 
period. The results based on the descriptive part of this report and correlation 
coefficients between disability and mortality did not give strong support to the assumption 
that this would have happened particularly in all those counties, in which disability has 
been either extremely low or high. 
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Figure 5. Age-standardized disability (ages 35-64) and mortality (ages 45-74) indices 
(three-year moving averages) from ischemic heart diseases in different counties of 
Finland in 1976-1987 (whole country = loo), males. 



The connection of regional differences in disabilily/mortality indices to socio-economic 
factors 

A short review of time trends in regional variations in disability/mortality indices from 
ischemic heart diseases for males has been given above. The next part of this study 
examines regional variation of disability/mortality indices in relation to selected socio- 
economic factors. 

The relative effects of socio-economic factors on the level of the IHD disability/mortality 
index were assessed using regression models that included counties as dummy variables. 
The county of Vaasa was chosen as the reference because its disability/mortality index 
was close to the national average and its population was large enough to minimize 
random variation in the indices. In presenting the results the IHD disability/mortality 
index for Vaasa is set at 100. 

Parameter estimates of the disability/mortality index for each county compared to Vaasa 
were statistically significant (t-statistics) during the whole period. The entire period was 
divided into three parts. The first period included years 1976-80, the second period 1981- 
85 and the third period 1986-87. The reason for the shortness of last period was the 
institution of a new pension system in 1986 that could have affected disability rates. 
Dummy variables were added both for the time periods 1981-85 and 1986-87 and for the 
years 1981-87 (1976-80 was the reference). There was still an effect of time period 
unexplained by the levels of the other significant independent variables: the effect of the 
period 1986-87 or the years 1986-87 on the variation of the disability/mortality index over 
counties was significant, when socio-economical factors (variables shown in Table 4) were 
standardized. 

Definitions of the socio-economic factors included in the model, and the years for which 
they are available are presented in Table 3. The research hypothesis regarding the effects 
of industrial structure were that the disability/mortality index would be high in counties 
with high proportions of the labor force employed in agriculture and industry. The 
proportions employed in agriculture and industry have been declining over the period and 
the service sector expanding. It was reasoned that disability pensions might be awarded 
with looser criteria to compensate for the loss of income security when workplaces close 
and unemployment increases. Alternatively in an expanding service sector, increased 
demand for labor would have made it more difficult for workers to get premature 
retirement. 

The proportion of the labor force employed in agriculture and in industry were included 
separately in the regression models, using the proportions employed in services as the 
reference group. Because net migration is usually connected to changes in industrial 
structure, it was also hypothesized that in contracting industrial areas experiencing 
negative net migration, the disability/mortality index would be higher. 



Table 3. Variable definitions. 

Variable name Definition 
- - 

Dependent variable 

Independent variables: 
BLUE 

service as referent 

AGRI 
service as referent 

INDU 

MIGR 

Actual disability/mortality ratio (three-year moving averages, 
yearly 1976-87) 

proportion of blue collar workers from occupational status structure 
(years 1976, 1980, 1984, 1988, the missing values for the years 77-79, 
81-84 and 85-87 were interpolated linearly) 
The proportion of agricultural status from industrial status structure 
(years 1975, 1980, 1985, the missing values for the years 76-79, 
81-84 and 86-87 were interpolated linearly) 
The proportion of industrial status from industrial status structure 
(years 1975, 1980, 1985, the missing values for the years 76-79, 
81-84 and 86-87 were interpolated linearly) 
The proportion of unemployment person (including unemployment 
pensions) from the whole labor force (yearly 1976-1988) 
Net migration rates (yearly 1975-1988) 

The effects of these socio-economic factors on differences in disability/mortality indices 
from ischemic heart disease were estimated by ordinary least squares linear regression 
models. Final linear regression models for all periods are shown in Appendix 5. 
Regression coefficients for the most parsimonious model relevant to the entire period are 
given in Table 4. 

Table 4. The final regression model for the whole period 1976-87. 

Variable Estimates Standardized t-values 
estimates 

1 
AGRI 
INDU 
UNE 

Estimating models in logarithmic form did not significantly alter the results. No evidence 
of non-normality, nonlinearity or heteroscedaticity in the residuals was found by plotting 
the standardized residuals against the fitted values or through exploring error terms. 
Autocorrelation was tested with the Durbin Watson statistic. Results showed positive 
autocorrelations, which could not be eliminated. One possible result of autocorrelation 
is the exaggregation of the statistical significance of variables included in the model. 



Furthermore, autocorrelation indicates that there are other variables, not included in the 
model, that explain the systematic variation in error terms. 

Regional differences during the period 1976-87 

The signs of parameter estimates in regression models proved to be as was theoretically 
supposed except for the proportion of industry. The proportion in industry and the 
proportion employed in blue collar occupations were correlated (correlation 
coefficient = .38), and both were negatively associated with the IHD disability/mortality 
index: the larger the proportions, the lower the indices. The proportion of the labor force 
employed in agriculture had an opposite effect on the index: the larger the proportion, 
the higher the index. High unemployment increased the index as well. However, the 
standardized effect estimates were much lower for unemployment than for the industrial 
structure variables. Moreover, for the model covering the entire period, the t-statistics in 
Table 4 indicate that all variables except the proportion employed in blue collar 
occupations and net migration were significant at the .05 level. 

Interpretation of these results might be assisted by examining the changes in the relative 
level of IHD disability/mortality index in each county after successively including each 
statistically significant variable into the model. The socio-economic variables were 
unstandardized, so it is possible to interpret the differences between successive models 
as the effect of the added variable. From Table 5 it is possible to see that adjusting for 
industrial structure affected the amount of regional variation of the disability/mortality 
index for ischemic heart diseases. Adjusting for the proportion of the labor force 
employed in agriculture raised all of the indices relative to Vaasa except for Mikkeli. But 
the total amount of variation over the counties did not diminish after adjusting for the 
proportion in agriculture. Adjusting for the proportion employed in industry had the 
greatest effect on differences in the IHD disability/mortality index among counties. 
Except for the county of Mikkeli, the index was raised in counties with underdisability 
compared to Vaasa. To a lesser extent, adjusting for the proportion in industry also 
lowered the index in counties with overdisability, except for the county of Lappi where 
the adjusted disability/mortality index was nearly the same as in the crude model. 

Almost all underdisability could be explained by variation in the socio-economic factors 
included in the model; but there were still three counties--Kuopio, Oulu, and Lappi--in 
which the disability/mortality index for ischemic heart disease remained relatively high, 
after adjusting for all significant variables. 



Table 5. Relative disability/mortality indices from ischemic heart diseases in 1976-87 
(Vaasa is 100, statistically significant factors in the final model have been fitted one by 
one in the model, explanators were unstandardized). 

County + agri. + ind. + unempl. 

(108) (89) (126) (129) 
Vaasa (10) 100 100 100 100 
Uusimaa (1) 72 88 101 101 
Turku ja Pori (2) 68 72 98 99 
Hame (4) 76 86 115 115 
Kymi (5) 85 93 109 109 
Mikkeli (6) 90 87 87 87 
North-K. (7) 123 13 1 112 112 
Kuopio (8) 139 150 129 129 
Central-F. (9) 94 100 105 105 
Oulu (11) 13 1 143 127 127 
L ~ P P ~  (12) 118 13 1 119 119 

std 23.5 1 25.26 12.19 12.11 

Regional differences during the periods 1976-80, 1981 -85 and 1986-87 

As shown earlier, regional differences in the disability/mortality index from ischemic 
heart diseases have diminished since the mid-1970s (see Figure 5). There have been some 
changes in which factors have explained the variation of disability/mortality indices 
among counties during different periods. For the periods 1976-1980 and 1981-85, the 
proportions in agriculture and industry, and the unemployment rate were significant 
factors. In 1986-87 net migration was significant rather than unemployment. Agriculture 
had relatively less effect on disability/mortality differences in the 1980s than in the end 
of the 1970s. 

During each period, Kuopio and Oulu still had relatively high IHD disability after 
adjustment for significant predictors, and during the first period this was true of North- 
Karelia and Lappi as well. There have to be other factors explaining overdisability in 
Kuopio and Oulu. 

5. DISCUSSION 

Regional variation in the prevalence of work disability was examined using age- 
standardized mortality by county as a proxy for the level of medical morbidity. Using the 
magnitude of correlations between work disability and mortality as the criterion, disability 
appeared to reflect medical morbidity in specific disease groups such as cardiovascular 
diseases and particularly ischemic heart diseases. It is difficult to interpret the results 
from other diseases, like neoplasms, that produce both disability and mortality, in part 



because of the relatively low levels of disability from these causes resulting in random 
variation and above all because the neoplasms group is very heterogenous with large 
variation in prognosis after diagnosis. 

The level of mortality and disability in the counties of Finland reflected large regional 
differences in cardiovascular diseases, particularly in ischemic heart diseases. For IHD, 
both disability and mortality have been highest in the eastern and northern parts of 
Finland and lowest in the western and southern parts. However, variation in the 
prevalence of work disability across counties greatly exceeds county-level variation in 
mortality. 

Regional differences in the ratio of IHD disability to mortality have diminished during 
the period 1975-88, because differences in the level of disability have diminished, while 
mortality differences have remained quite stable. One possible explanation of this 
phenomenon is that disability in ischemic heart diseases was a better reflection of the 
true level of medical morbidity towards the end of this period than in the beginning, and 
diminishing disability differences did not depend on diminishing differences in medical 
morbidity. 

For the period as a whole, excess work disability compared to mortality in ischemic heart 
diseases appears to be related to high proportions of the labor force employed in 
agriculture and low proportions employed in industry relative to proportions employed 
in the services sector, and high unemployment. However, there were two counties-- 
Kuopio and Oulu--where high IHD disability relative to mortality could not be entirely 
explained by these factors. Relatively low levels of IHD disability appeared to be nearly 
completely explained by differences in these socio-economic conditions. 

For the entire period, industrial structure appeared to have the strongest effect on the 
level of IHD disability relative to mortality. The largest standardized regression 
coefficients were for the proportions in agriculture and industry was relatively highest, but 
the signs on these two variables were opposite. A positive association between the 
proportion in agriculture and excess disability in Finland has been found in previous 
studies (e.g. Heliovaara et al. 1986; Takala 1984; Sauli 1979). The mortality hazard has 
been proved to be much higher among people working in industrial occupations than 
among people working in agriculture occupations, although the risk of disability is similar 
in both groups. One possible explanation for excess disability among people working in 
agriculture might be that the physically heavy job demands of this type of labor reduce 
their ability to work with a given level of morbidity. On the other hand persons seeking 
pensions from industrial employment may have higher real morbidity, but lighter physical 
demands on the job (Aromaa 1979). In addition, there are fewer possibilities for changing 
employment with worsening health for persons in agricultural occupations, whereas it is 
easier for an industrial worker to find physically less demanding work (for example, the 
service sector) without relying on disability pension. In addition to there being fewer 
opportunities to change work in rural areas because of the simpler, one-sided production 
structure, employment opportunities in general are much weaker in rural areas compared 
to urban areas. Seasonal and business fluctuations in employment are higher in rural 
areas as well. 



The high correlation between explanators was partly due to technical correlation because 
of aggregate level data, and few observations. There is probably structural correlation too, 
for example between industrial structure, especially the proportion of agriculture and 
migration (correlation coefficient = -.43), which was difficult to interpret because of 
relatively short-time longitudinal data based on three-year moving averages. 
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APPENDIX 1. Short description of the Finnish pension system (summary from the 
English section of the Statistical Yearbook of the Social Insurance Institution of Finland, 
1989). 

The aim of social insurance is to provide an income security against a number of social 
risks, particularly illness, disability, unemployment, old age, or the death of a 
breadwinner. The Social Insurance Institution (SII) is responsible for the social insurance 
that covers the entire population of Finland, i.e. for National Pension Insurance, National 
Sickness Insurance, certain rehabilitation benefits, and the Basic Unemployment 
Allowance scheme. In addition, the SII manages various disability benefit programs and 
pays out the child home care allowance. 

Finnish pension insurance provides old age pension, invalidity pension, unemployment 
pension, and survivors pension. Finnish pension benefits fall into three categories: basic 
pensions, earnings-related pensions, and special benefits. Pension recipients can draw 
benefits from all these categories at the same time. The SII-operated schemes provide 
basic pensions called national pensions which ensure a minimum standard of living for 
the population. Earnings-related pensions together with the national basic pensions 
preserve the prepension level of consumption of the insured. 

As people may be beneficiaries under several different pensions schemes, the SII and 
Central Pension Security Institution produce statistics which analyze total pension 
provisions in Finland. 

All residents of Finland are eligible for the national pension. National Pension Insurance 
provides various pension benefits: old age pension, invalidity pension, unemployment 
pension, widows pension, orphans pension, front-veterans pension, front-veterans 
supplement payable outside Finland, burial grant and widow's training allowance. 

Ordinary invalidity pension is payable to insured people between 16 and 65 who on 
account of disease, defect, or injury are unable to maintain themselves by their regular 
work or any other kind of work, which considering their age, occupation, education and 
place of residence, would be suitable for them. 

The pension is also payable to people between 55 and 65  (special invalidity pension 
which came into force in 1986) whose capacity for work has been permanently reduced. 
The determining factors here are type of disease, aging, length of service, deterioration 
of health, and working conditions. This special invalidity pension is awarded on less strict 
award criteria than ordinary invalidity pension. 
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APPENDIX 2. Analyses by type of disease. 

All causes 000-999 

All diseases 000-799 

Neoplasms 140-239 

Cardiovascular diseases 390-458 
-Ischemic heart disease 4 10-4 14 
-Cerebrovascular disease 430-438 
-Other cardiovascular disease 

Other diseases 

Accidents, poisonings 
and violence E800-E999 

'~anual  of the International Statistical Classification of Disease, Injuries and Causes of Death, 
Geneva, 1967 (ICD 8th Revision). 



APPENDIX 3. Age-standardized disability rates (prevalences) according to selected 
causes for males ages 35-64 in 1975-1988 in counties of Finland. 

CWNTY Year A1 1 
causes 

Cardiov. 
diseases 

Cerebro- Other Neoplasms 
vasc. cardiov.  
d i s .  d i s .  

TURKU JA 75 
PORl ( 2 )  76 

77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 

AHVENANMAA ( 3 )  75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 

HAME ( 4 )  75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 

Other d i s .  Accidents 
than card. 
d i s .  & neop. 

6964 902 
7348 930 
7550 93 1 
7607 942 
7491 933 
7407 906 
7249 880 
71 29 849 
7226 849 
7274 826 
7264 813 
7782 827 
8353 842 
8700 857 

7483 859 
7803 860 
7918 878 
7936 872 
8053 864 
795 7 856 
7942 844 
7879 83 2 
8034 830 
8160 839 
8139 822 
8638 822 
9192 863 
9574 844 



KYMI ( 5 )  75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 

NORTH- 75 
KARELIA  ( 7 )  76 

77 
78 
79 
80 
8 1 
82 
83 
84 
85 
86 
87 
88 

KUOPIO ( 8 )  75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 

CENTRAL- 75 
F INLAND ( 9 )  76 

77 
78 
79 
80 
8 1 
82 
83 
84 
85 
86 
87 
88 



VAASA (10) 75 
76 
77 
78 
79 
80 
8 1 
82 
83 
84 
85 
86 
87 
88 

OULU (11) 75 
76 
77 
78 
79 
80 
8 1 
82 
83 
84 
85 
86 
87 
88 

LAPPI(12) 75 
76 
77 
78 
79 
80 
8 1 
82 
83 
84 
85 
86 
87 
88 

WHOLE 75 
COUNTRY 76 

77 
78 
79 
80 
8 1 
82 
83 
84 
85 
86 
87 
88 



Age-standardized mortality rates according to selected causes for males ages 45-74 in 
1975-1988 in counties of Finland. 

COUNTY Year A1 1 
causes 

Cardiov. IHD 
diseases 

Cerebro- 
vasc . 
dis. 

UUSIMAA (1) 75 
76 
77 
78 
79 
80 
8 1 
82 
83 
84 
85 
86 
87 
88 

TURKU JA 75 
PORI (2) 76 

77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 

AHVENANMAA (3) 75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 

HAME (4) 75 
76 
77 
78 
79 
80 
8 1 
82 
83 
84 
85 
86 
87 
88 

Other Neoplasms 
cardiov. 

dis. 

200 655 
196 675 
20 1 643 
171 640 
172 614 
166 618 
145 668 
159 592 
155 590 
1 63 613 
183 573 
153 537 
160 552 
156 543 

Other dis. Accidents 
than card. 
dis. 8 neop. 

423 215 
365 227 
391 239 
34 1 21 1 
321 209 
387 189 
348 216 
270 1 75 
354 187 
310 185 
354 171 
320 20 1 
296 202 
339 219 



KYMI  ( 5 )  75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 

M I K K E L I  ( 6 )  75 
76 
77 
78 
79 
80 
8 1 
82 
83 
84 
85 
86 
87 
88 

NORTH- 75 
K A R E L I A  ( 7 )  76 

77 
78 
79 
80 
8 1 
82 
83 
84 
85 
86 
87 
88 

KUOPIO ( 8 )  75 
76 
77 
78 
79 
80 
8 1 
82 
83 
84 
85 
86 
87 
88 

CENTRAL- 75 
FINLAND ( 9 )  76 

77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 



VAASA(10) 75 
76 
77 
78 
79 
80 
8 1 
82 
83 
a4 
85 
a6 
87 
88 

OULU (11) 75 
76 
77 
78 
79 
80 
81 
82 
83 
a4 
85 
a6 
87 
88 

WHOLE COUNTRY 75 
76 
77 
78 
79 
80 
81 
82 
83 
a4 
85 
a6 
87 
88 



APPENDIX 4. Correlation coefficients between disability (ages 35-64) and mortality 
(ages 35-64) from selected causes in 1975-88, males. 

Year ALL Cardiov. IHD Cerebrov. Other Neoplasms 
causes diseases diseases card. 

diseases 

Standard deviations from disability (ages 35-64) from selected causes in 1975-88, males. 

Year A l l  Cardiov. IHD Cerebrov. Other Neoplasms 
causes diseases diseases card. 

diseases 

75 27.9 35.5 46.3 15.4 28.7 11.4 
76 26.9 34.0 44.1 14.7 27.7 9.3 
77 25.9 33.2 42.8 13.8 27.7 10.9 
78 24.9 31.8 40.9 13.2 27.1 8.0 
79 24.2 31.1 39.5 12.0 27.2 9.8 
80 23.6 29.9 38.4 10.9 25.9 12.5 
81 23.1 29.3 37.5 12.4 25.1 12.9 
82 22.4 29.0 37.4 12.7 24.5 12.1 
83 21.4 27.9 35.4 12.8 23.8 11.5 
84 20.8 27.4 34.8 14.2 22.1 9.8 
85 20.8 28.2 34.8 16.2 23.6 11.4 
86 19.7 27.5 33.9 16.6 23.3 8.6 
87 18.7 26.2 32.7 18.3 20.5 9.3 
88 18.4 25.0 31.6 17.8 18.7 11.3 

Standard deviations from mortality (ages 45-74) from selected causes in 1975-88, males. 

Year ALL Cardiov. IHD Cerebrov. Other Neoplasms 
causes diseases diseases card. 

diseases 

75 8.3 11.0 13.2 11.2 11.3 7.8 
76 7.2 10.5 12.8 16.1 15.1 6.2 
77 7.1 11.8 12.2 18.7 14.0 9.3 
78 7.7 10.7 12.9 15.6 18.8 7.8 
79 7.4 11.1 13.1 20.0 14.5 8.5 
80 8.1 14.2 17.0 21.9 16.6 9.1 
81 8.4 11.9 13.3 14.0 28.9 8.8 
82 8.0 11.0 13.0 15.4 16.2 10.1 
83 9.6 15.2 17.8 16.2 22.6 5.4 
84 7.3 10.1 11.9 18.2 15.2 5.4 
85 6.1 9.6 11.9 16.4 12.9 7.4 
86 9.0 11.0 12.1 15.3 11.7 9.1 
87 7.0 10.8 13.7 12.6 16.4 7.1 
88 8.0 11.3 12.5 12.6 12.6 7.7 



Standard deviations from disability (ages 35-64)lmortality (ages 45-74) index from 
selected causes in 1975-88, males. 

Year ALL Cardiov. I H D  Cerebrov. Other Neoplasms 
causes diseases diseases card. 

diseases 

75 20.9 26.1 33.8 12.5 31.2 13.2 
76 20.5 24.4 32.0 15.4 38.7 10.7 
77 19.7 24.1 32.7 15.6 34.4 6.2 
78 18.3 22.8 30.1 15.9 34.0 12.8 
79 19.5 25.8 29.7 25.7 48.5 9.3 
80 16.7 19.7 23.0 22.3 39.3 12.3 
81 16.5 20.5 25.5 13.9 38.3 13.0 
82 16.1 21.3 25.3 19.3 33.4 14.7 
83 14.5 16.4 20.4 22.5 25.1 13.6 
84 15.7 20.1 23.4 24.8 30.7 11.7 
85 15.6 20.3 24.1 19.8 27.5 14.9 
86 15.2 20.6 24.5 18.9 25.9 11.3 
87 13.2 18.7 20.6 26.3 37.5 12.2 
88 12.8 19.0 24.0 17.9 19.5 15.1 



APPENDIX 5. Final regression models for the periods 1976-87, 1976-80, 1981-85 and 
1986-87. 

PERIOD 1976-87: 

parameter standardized t-test: 
estimate estimate parameter = O  

1. 122.0 
AGRI 166.6 .42 7.99 
INDU -190.1 -.38 -6.75 
UNE 2.9 .29 5.28 

PERIOD 1976-80: 

parameter standardized t-test: 
estimate estimate parameter = 0 

1. 129.2 
AGRI 152.9 .37 4.28 
INDU -207.5 -.39 -4.32 
UNE 3.4 .31 3.57 

PERIOD 1981-85: 

parameter standardized t-test: 
estimate estimate parameter = O  

1. 116.6 
AGRI 122.2 .3 1 3.67 
INDU -177.3 -.37 -4.32 
UNE 3.9 .41 4.86 

PERIOD 1986-87: 

parameter standardized t-test: 
estimate estimate parameter = 0 

1. 163.6 
AGRI 137.0 .31 2.12 
INDU -262.0 - .49 -3.67 
MIGR -3.0 -.32 -2.31 


