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Effects of the characteristics of neighbourhoods and the
characteristics of people on cause specific mortality:
a register based follow up study of 252 000 men
P Martikainen, T M Kauppinen, T Valkonen
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

J Epidemiol Community Health 2003;57:210–217

Study objective: To assess the strength of the associations between neighbourhood characteristics and
mortality, after adjusting for individual characteristics.
Design and setting: 1990 census records of over 25 year old men in the Helsinki Metropolitan area
linked to death records in 1991–1995; almost 1.22 million person years and 15 000 deaths.
Individual characteristics were education, occupation based social class, housing tenure, housing den-
sity, and living arrangements. Proportion of manual workers, proportion of over 60 year olds, and
social cohesion were measured for 55 small areas, and SAS Glimmix was used to fit multilevel models.
Main results: Men in areas with high proportion of manual workers and low social cohesion have
high mortality, particularly among 25–64 year olds. About 70% of this excess mortality is explained
by compositional differences of people living in these areas. Accidents and violence, circulatory
diseases, and alcohol related causes contribute most to these area effects. Area characteristics do not
consistently modify or mediate the effects of individual socioeconomic characteristics on mortality.
Conclusions: As compared with individual characteristics neighbourhood characteristics have modest
independent effects on male mortality. Furthermore, individual socioeconomic characteristics are asso-
ciated with mortality independently of area characteristics. Rather than the characteristics of areas,
other social contexts, such as peer groups and family settings may be more fruitful targets for further
research and policy on contextual effects on mortality.

Mortality and morbidity levels are determined by

individual characteristics and behaviours, but the

social contexts in which people live also have an effect.

Recently, strong interest has focused on contexts that are

related to the characteristics of geographical areas. The contri-

bution of area context to health and mortality of people has

also policy relevance as it has been suggested that interven-

tions to improve health should focus on efforts to improve

neighbourhoods in socially disadvantaged areas.1

Multilevel analyses of the effects of area characteristics on

the health of people seem to indicate that area based measures

of social cohesion and integration, civic community, and

material disadvantage have the largest effect on self reported

health outcomes rather than more “objective” measures of

physical illness.1–3 Analyses of mortality give somewhat

conflicting results; some studies show an area effect after

adjusting for individual characteristics,4–7 while other studies

show more modest independent effects or effects only in spe-

cific population subgroups.8–12 This is perhaps not surprising,

as the effects of area are likely to depend on the particular area

characteristic, adjusted individual characteristics and the area

unit. It is also likely that the effects of areas are not equally

strong in all societies and urban areas.

Further analyses are needed to establish whether the effects

of area characteristics on mortality are specific to certain

causes of death, for example those related to immediate

behavioural causes such as accidents and violence or alcohol

related causes of death. In addition, very little is known about

whether the effects of individual socioeconomic characteris-

tics on mortality are modified by the type of areas people live

in. Individual social disadvantage may put people at a particu-

larly high risk of ill health and mortality in socially disadvan-

taged areas. Furthermore, most multilevel studies on the

effects of characteristics of areas on mortality have focused on

socioeconomic structure and deprivation; thus more analyses

are needed on other characteristics of geographical areas.

We analyse area differences in mortality among men in the

Helsinki Metropolitan area. High age adjusted mortality has

been observed among men in the central northern areas of

Helsinki and low mortality among residents in the western

suburbs and coastal residential areas.13 14 However, very little is

known about the particular area characteristics that may

underlie these mortality differences. We use individual data on

personal sociodemographic characteristics and mortality from

census and registration data, and contextual information for

55 small areas. Three aspects of areal differentiation are

considered; socioeconomic structure, demographic structure,

and social cohesion.

The specific aims of this study are:

(1) To test whether area characteristics are associated with

mortality, while individual characteristics are adjusted for.

(2) To test whether the associations between area characteris-

tics and mortality are particularly strong for some causes of

death, especially accidents and violence and alcohol related

causes.

(3) To test whether the associations between individual socio-

economic characteristics and mortality are particularly strong

in socioeconomically disadvantaged areas.

METHODS
Study population and mortality follow up
We used the 1990 census records of all men aged 25 and over

(n=251 509) living in the Helsinki Metropolitan area (cities of

Helsinki, Espoo, Kauniainen, and Vantaa) linked to death

records in 1991–1995. Altogether our study population lived

about 1.22 million person years, and experienced 14 878

deaths. Overall 11.5% of the study participants were aged over
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Table 1 Age adjusted mortality and mortality risk ratios by area level and individual level explanatory variables

25–64 year olds Over 64 year olds

Proportion of
deaths (%)

Age adjusted
mortality /
100000*

Mortality risk ratio

95% CI
Proportion of
deaths (%)

Age adjusted
mortality /
100000*

Mortality risk ratio

95% CIModel 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4

Area level variables
Proportion of manual workers

10.2–26.5 20.9 478.2 1.00 1.00 1.00 29.3 6018.8 1.00 1.00 1.00
26.6–38.9 23.0 521.6 1.14 1.25 1.08 0.99 to 1.17 23.0 6767.8 1.11 1.13 1.04 0.97 to 1.11
39.0–45.3 30.6 657.1 1.39 1.38 1.12 1.03 to 1.23 27.7 7313.2 1.20 1.24 1.09 1.01 to 1.17
45.4–64.0 25.4 723.7 1.58 1.58 1.19 1.10 to 1.30 20.0 7827.9 1.29 1.30 1.10 1.02 to 1.19

Proportion of over 60 year olds
6.0–9.3 21.3 529.8 1.00 1.00 1.00 12.5 7063.8 1.00 1.00 1.00
9.4–13.4 23.6 559.1 1.05 0.98 0.98 0.91 to 1.06 18.0 6769.8 0.95 0.93 0.94 0.86 to 1.02
13.5–22.1 24.9 556.1 1.05 1.15 1.06 0.98 to 1.14 29.1 6811.2 0.96 1.03 1.01 0.93 to 1.09
22.2–31.2 30.1 725.5 1.35 1.28 1.08 1.00 to 1.17 40.4 6893.5 0.98 1.01 0.99 0.92 to 1.07

Social cohesion
High 19.5 456.5 0.77 0.94 1.04 0.96 to 1.13 22.6 6248.3 0.88 0.98 0.99 0.93 to 1.07
Intermediate 49.0 576.1 1.00 1.00 1.00 46.6 7146.5 1.00 1.00 1.00
Low 31.5 754.2 1.31 1.24 1.11 1.04 to 1.19 30.8 7020.4 1.00 1.00 0.95 0.90 to 1.01

Individual level variables
Education

Tertiary 12.0 305.1 1.00 1.00 1.00 17.0 5325.2 1.00 1.00 1.00
Higher secondary 12.6 447.4 1.46 1.24 1.24 1.11 to 1.38 10.3 6351.7 1.17 1.09 1.08 0.99 to 1.19
Lower secondary 18.6 661.8 2.19 1.48 1.47 1.32 to 1.65 9.5 6802.1 1.26 1.10 1.09 0.99 to 1.21
Primary 56.9 797.1 2.54 1.59 1.58 1.43 to 1.75 63.2 7583.9 1.39 1.15 1.14 1.05 to 1.23

Socioeconomic status
Upper white collar 16.3 329.6 1.00 1.00 1.00 20.8 5556.2 1.00 1.00 1.00
Lower white collar 18.2 501.3 1.52 1.12 1.11 1.01 to 1.22 21.5 6736.8 1.19 1.03 1.02 0.95 to 1.11
Skilled manual 30.9 765.5 2.28 1.36 1.35 1.23 to 1.49 35.2 7474.7 1.30 1.02 1.01 0.93 to 1.10
Un-skilled manual 23.0 936.3 2.72 1.46 1.45 1.31 to 1.61 11.4 8115.9 1.44 1.05 1.04 0.95 to 1.15
Other 11.6 649.3 1.97 1.39 1.38 1.25 to 1.54 11.1 7332.2 1.30 1.08 1.07 0.98 to 1.17

Housing tenure
Owner occupied 53.4 437.1 1.00 1.00 1.00 73.1 6339.3 1.00 1.00 1.00
Other 46.6 985.2 2.17 1.59 1.58 1.49 to 1.66 26.9 8765.3 1.37 1.18 1.18 1.12 to 1.24

Housing density
Spacious 34.2 503.5 1.00 1.00 1.00 49.0 5811.5 1.00 1.00 1.00
Intermediate 56.4 672.6 1.32 1.12 1.12 1.05 to 1.18 44.4 8184.4 1.39 1.29 1.28 1.22 to 1.35
Crowded 9.4 809.4 1.45 1.25 1.22 1.11 to 1.34 6.6 9459.9 1.60 1.55 1.55 1.42 to 1.70

Living arrangements
With partner 58.1 445.1 1.00 1.00 1.00 64.2 6301.5 1.00 1.00 1.00
Without partner 41.9 1064.9 2.30 1.94 1.92 1.82 to 2.03 35.8 8437.7 1.31 1.28 1.28 1.22 to 1.34

Number of deaths 6461 589 8417 6865

Model 1 = age and each variable at a time. Model 2 = age and all area level variables. Model 3 = age and all individual level variables. Model 4 = all variables. *Age adjustment is by the direct method using the total population
as the standard population. Small discrepancies between mortality ratios obtained from these age adjusted mortality rates and mortality ratios obtained from the multi-level model are expected.
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64 years, 36.5% had primary education, and 14.1% were

unskilled manual workers.

Statistics Finland has carried out the linkage of datasets by

means of personal identification codes. Only about 0.5% of

deaths could not be linked to census records. For cause specific

analyses we distinguish (on the basis of the Finnish edition of

the 9th version of the International Classification of Diseases

and Causes of Death) the following mutually exclusive broad

groups of causes of death: (1) lung cancer, (2) other cancers,

(3) diseases of the circulatory system, (4) other diseases, and

(5) accidents and violence. In addition to these five groups of

causes of death we use a category that combines all causes of

death that are related to alcohol. In Finland alcohol related

causes are a major factor contributing to socioeconomic

differences in mortality and their changes.15 16 These alcohol

related causes fully overlap with the five main categories and

are defined as: alcohol related diseases (alcoholic psychoses,

alcohol dependence syndrome, alcoholic epilepsy, alcoholic

cardiomyopathy, alcoholic diseases of the liver, alcoholic

diseases of the pancreas, alcoholic beriberi disease, alcoholic

polyneuropathy, and alcoholic gastritis), alcohol poisoning,

suicide by alcohol, and all causes for which at least one of the

contributory causes of death is related to alcohol. For more

detail see Mäkelä et al.17

Individual level variables
The following individual level sociodemographic variables

were obtained from the census data: education, occupation

based social class, housing tenure, housing density, and living

arrangements. Educational categories were based on the

highest completed educational degree or certificate. The four

categories were primary, lower and higher secondary, and ter-

tiary education. Five occupation based social classes were

used: upper white collar, lower white collar, skilled manual,

unskilled manual, other (including farmers, other self

employed, and those whose social class was not known).

Unemployed and retired persons were classified according to

their previous occupations; persons taking care of the house-

hold were categorised according to the occupation of the head

of the household.

Housing tenure was classified as owner occupied or other,

and housing density was assessed in terms of living space and

categorised as spacious, intermediate, and crowded. Living

arrangements were measured as living with a partner

(married/cohabiting) or living without a partner. For some of

the individual level variables information was missing for

2%–3% of the total study population. For social class and

housing tenure missing observations were allocated into the

category “others”, and for housing density into the category

“intermediate”. Because of the small share of missing values,

choice of treatment of missing values has a negligible effect on

the results.

Area level variables
The division of the study region of Helsinki Metropolitan area

was based on the administrative area division of the

municipalities. Some smaller areas were merged to obtain

areas of roughly comparable size and obtain adequate

numbers of deaths in each area for descriptive purposes. Areas

that were geographically and physically different or diverse in

their sociodemographic structure were nor merged. Small

areas that did not have comparable neighbouring areas and

military and campus areas were excluded from this study (five

areas). The final area division used in this study consists of 55

areas, with a population varying from 3699 to 26401

(mean=14 635).

The area variables represent three dimensions of areal

differentiation; socioeconomic structure, demographic struc-

ture, and social cohesion. We experimented with several vari-

ables for each dimension and selected those that had the

strongest associations to age adjusted mortality at the area

level. In addition, for further analyses we selected area

variables that gave the most parsimonious explanation of the

area level variation in mortality—that is, we chose a set of area

variables that best explained area differences in mortality, and

at the same time made sure that inclusion of any additional

area variable was not associated with area mortality in a sta-

tistically significant way.

Proportion of manual 15–64 year old men and proportion of

over 60 year old men and women represented the socioeco-

nomic and demographic dimensions. Social cohesion was

measured by a standardised score calculated from the

proportion of over 15 year old men living with a partner in

1990, the voting percentage in the previous municipal

elections in 1988, and the proportion of over 15 year old men

in 1990 who did not live in the same area in 1985. These three

components measure adherence to traditional forms of living

arrangements, participation in politics and residential

stability.18 19 In an exploratory factor analysis of the data, these

three components loaded strongly on the same factor. All area

variables were measured as categorical variables in four quar-

tiles. For social cohesion the two middle quartiles were

combined. The data were obtained from the municipal statis-

tical authorities and census data aggregated over areas.

Statistical methods
We used SAS macro GLIMMIX to fit multilevel models.20 A

random intercept model with varying area level intercepts was

used. In the models we used a Poisson distribution assump-

tion, a log link and the logarithm of person years as an offset.

In these data maximum likelihood and restricted maximum

likelihood estimation led to substantively similar parameter

estimates and confidence intervals; we thus used maximum

likelihood methods that allow for deviance tests of fixed

effects.21 The analyses are carried out separately for 25–64 year

old and over 64 year old men because these age groups vary

considerably in their attachment to the labour market and

cause of death structure. Within the two broad age groups, age

is adjusted for in five year age groups.

The parameters of the models are presented as “mortality

risk ratios”, with those in the reference group having a

mortality risk ratio of 1. The mortality risk ratio has a

straightforward percentage interpretation, for example, a

group with a ratio of 1.25 has a 25% higher mortality than the

reference group. We also calculated average relative deviations

Table 2 The effects of adjustments for area and
individual level variables on the average relative
deviation* in area level mortality

Age group

Average relative deviation (%)

Only age
adjusted

All area
level
variables
adjusted

All
individual
level
variables
adjusted

All
variables
adjusted

25–64 year olds 16.6 3.7 4.1 0.3
Over 64 year olds 8.1 1.6 2.6 0.8
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to summarise differences in mortality between the 55 areas.

The average relative deviation shows how many per cent on

average the mortality rate of a given area differs from the total

mortality rate (for more detail see footnote for table 2).

RESULTS
Total mortality
In our data, mortality risk ratio for the area of highest

mortality in relation to the area of lowest mortality is 2.88

among 25–64 year old men. Table 1 shows the effects of all our

area and individual variables on total mortality for 25–64 year

olds and over 64 year olds. For the 25–64 year age group high

mortality is observed in areas that are characterised by high

proportion of over 60 year olds, high proportion of manual

workers, and low social cohesion. Of the individual character-

istics analysed in this study low education, low occupation

based social class, non-ownership of housing, living in

crowded accommodation, and not living with a partner are

related to high mortality. Overall the associations of individual

characteristics on total mortality are much larger than those

of area based measures.
When all area characteristics are entered to the model

simultaneously (model 2) the proportion of manual workers
has the strongest effects on mortality, while the effect of social
cohesion is most strongly attenuated. When entering all indi-
vidual characteristics to the model simultaneously (model 3)
all effects are attenuated. However, those with low education,
low occupation based social class, and non-ownership of
housing have mortality risk ratios in the region of about 1.5,

Table 3 Age adjusted cause specific mortality risk ratios by area level explanatory variables

Lung cancer Other cancer Diseases of the circulatory system

Model 1 Model 2 95% CI Model 1 Model 2 95% CI Model 1 Model 2 95% CI

25–64 year olds
Proportion of manual workers

10.2–26.5 1.00 1.00 1.00 1.00 1.00 1.00
26.6–38.9 1.59 1.22 0.87 to 1.73 1.00 1.11 0.91 to 1.35 1.08 1.02 0.88 to 1.18
39.0–45.3 1.76 1.07 0.74 to 1.55 1.11 1.15 0.92 to 1.43 1.43 1.14 0.98 to 1.33
45.4–64.0 1.83 1.08 0.75 to 1.56 1.10 1.10 0.88 to 1.37 1.67 1.29 1.12 to 1.50

Social cohesion
High 0.55 0.76 0.54 to 1.05 1.07 1.23 1.02 to 1.49 0.76 1.02 0.89 to 1.17
Intermediate 1.00 1.00 1.00 1.00 1.00 1.00
Low 1.04 1.02 0.78 to 1.33 1.35 1.25 1.05 to 1.48 1.25 1.05 0.94 to 1.18

Number of deaths 378 949 2134

Over 64 year olds
Proportion of manual workers

10.2–26.5 1.00 1.00 1.00 1.00 1.00 1.00
26.6–38.9 1.67 1.49 1.15 to 1.92 0.96 0.93 0.79 to 1.08 1.07 1.00 0.91 to 1.10
39.0–45.3 1.35 1.08 0.81 to 1.46 1.03 0.97 0.82 to 1.14 1.23 1.14 1.04 to 1.26
45.4–64.0 1.81 1.32 0.99 to 1.76 1.01 0.96 0.80 to 1.15 1.36 1.17 1.06 to 1.30

Social cohesion
High 0.84 1.07 0.83 to 1.37 0.99 1.03 0.88 to 1.19 0.88 1.03 0.94 to 1.12
Intermediate 1.00 1.00 1.00 1.00 1.00 1.00
Low 1.01 1.06 0.85 to 1.33 1.01 0.96 0.84 to 1.10 1.00 0.97 0.90 to 1.05

Number of deaths 551 1482 4264

Other diseases Accidents and violence Alcohol related causes*

Model 1 Model 2 95% CI Model 1 Model 2 95% CI Model 1 Model 2 95% CI

25–64 year olds
Proportion of manual workers

10.2–26.5 1.00 1.00 1.00 1.00 1.00 1.00
26.6–38.9 1.07 1.05 0.88 to 1.25 1.20 1.15 0.97 to 1.36 1.23 1.16 0.98 to 1.37
39.0–45.3 1.26 1.02 0.85 to 1.22 1.56 1.23 1.03 to 1.46 1.67 1.23 1.02 to 1.47
45.4–64.0 1.60 1.18 0.99 to 1.40 1.65 1.19 1.00 to 1.42 1.97 1.31 1.10 to 1.56

Social cohesion
High 0.78 1.09 0.92 to 1.28 0.70 1.00 0.85 to 1.17 0.65 1.00 0.85 to 1.17
Intermediate 1.00 1.00 1.00 1.00 1.00 1.00
Low 1.42 1.10 0.96 to 1.26 1.35 1.15 1.01 to 1.32 1.46 1.20 1.05 to 1.37

Number of deaths 1392 1608 2631

Over 64 year olds
Proportion of manual workers

10.2–26.5 1.00 1.00 1.00 1.00 1.00 1.00
26.6–38.9 1.18 1.08 0.93 to 1.24 1.42 1.26 0.90 to 1.77 1.28 1.13 0.73 to 1.76
39.0–45.3 1.24 1.04 0.89 to 1.21 1.43 1.30 0.90 to 1.87 1.41 1.12 0.70 to 1.79
45.4–64.0 1.29 1.01 0.86 to 1.18 1.39 1.14 0.78 to 1.68 2.16 1.39 0.88 to 2.18

Social cohesion
High 0.79 0.87 0.75 to 1.00 0.81 0.98 0.71 to 1.36 0.71 1.15 0.75 to 1.76
Intermediate 1.00 1.00 1.00 1.00 1.00 1.00
Low 0.96 0.87 0.77 to 0.98 0.89 0.96 0.72 to 1.27 1.28 0.96 0.68 to 1.36

Number of deaths 1793 327 308

Model 1 = age and each variable at a time. Model 2 = all area level and individual level variables (see table 1). *Alcohol related causes overlap with
other main groups of causes of death. For more detail see methods.
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and those living without a partner have a mortality risk ratio

of almost 2.

When both area and individual characteristics are entered

to the multilevel model simultaneously, the effects of area

characteristics are further attenuated, while the effects of

individual characteristics remain almost unchanged. Of the

area characteristics the strongest relation with total mortality

is with high proportion of manual workers (mortality risk

ratio 1.19).

Among the over 64 year olds all the effects of area and indi-

vidual characteristics on mortality are weaker than among

25–64 year olds, with the exception of housing density.

Furthermore, in the full multilevel model almost all the area

effects are insignificant, with the exception of a weak effect of

the proportion of manual workers. Individual effects of living

arrangements and housing density remain the strongest.

The total area variation in age adjusted mortality for the

25–64 year olds, measured in terms of the average relative

deviation for all the 55 areas is 16.6%—that is, on average the

age adjusted mortality rate of an area differs by 16.6% from

the age adjusted total mortality rate. The corresponding figure

is 8.1% for the over 64 year olds (table 2). In both broad age

groups about 80% of the average deviation is accounted for by

our three area variables, or about 70% by all our individual

level measures, and more than 90% of the average deviation is

accounted for by area and individual variables simultaneously.

Cause of death
Table 3 shows the effects of area characteristics on six broad

groups of causes of death. We have not estimated the effects

for the proportion of over 60 year olds, as the main effect of

this variable was already quite weak. For the 25–64 year olds

the effects of the proportion of manual workers on total mor-

tality mainly reflect accidental and violent causes of death,

alcohol related causes as well as cardiovascular diseases; and

the effects of social cohesion mainly reflect accidental and

violent causes and alcohol related causes (with the contribu-

tion from other cancers being U shaped). Among the over 64

year olds the effects of area social cohesion are very small for

all specific causes of death; high proportion of manual work-

ers is significantly associated with increased mortality from

cardiovascular diseases.

Figure 1 Age adjusted mortality
rates by individual socioeconomic
status and education* by area
proportion (%) of manual workers
and social cohesion, 25–64 year old
men.
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Interactions between area and individual characteristics
We studied interactions between area and individual level char-

acteristics to assess whether the effects of individual level socio-

economic characteristics on mortality are different in areas with

different socioeconomic structure and social cohesion (figs 1

and 2). The interactions are presented in terms of age adjusted

death rates, but similar results are obtained with mortality risk

ratios. Individual social class and education are collapsed into

two groups to guarantee adequate numbers of deaths for each

combination of the interaction; for occupation based social class

we have further excluded the category “others”. Within the

confines of random variation, the age adjusted curves are paral-

lel among the 25–64 year olds and thus indicate little additive

interaction between area and individual characteristics. For the

over 64 year olds, interactions between education and area

characteristics are quite strong, but inconsistent for the

proportion of manual workers; those with low education have

high mortality in areas of both high and low proportion of

manual workers, but in areas with average levels of manual

workers the effect of education is small. With regards to social

cohesion, those with low education have increased mortality in

areas of high cohesion, but this excess progressively disappears

in areas of lesser cohesion.

DISCUSSION
This study has shown that in the Helsinki metropolitan area

men living in socioeconomically disadvantaged areas and

areas of low social cohesion have higher mortality than men

living in other areas. Most of this variability can be explained

by compositional differences of individuals living in these

areas. However, we observe modest independent effects of low

area level socioeconomic structure and social cohesion on total

mortality, particularly between 25 and 64 years of age.

Accidental and violent causes, alcohol related causes, and dis-

eases of the circulatory system contribute most to this

independent effect. Area characteristics do not consistently

modify the effects of individual sociodemographic character-

istics on mortality in this study. In addition, the effects of

individual socioeconomic status on mortality were not

attenuated by adjustment for characteristics of areas.22

Figure 2 Age adjusted mortality
rates by individual socioeconomic
status and education* by area
proportion (%) of manual workers
and social cohesion, over 64 year
old men.
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Socioeconomic disadvantage of areas
Partly conflicting results of the strength of the effects of area

deprivation or socioeconomic disadvantage on mortality have

been obtained in previous studies. Some multilevel studies

seem to demonstrate an effect of area deprivation on mortality

independent of individual level confounders, while other

studies show that these effects are more modest or almost

non-existent.3 Variability in the results is perhaps not surpris-

ing, as the effects of areas can be expected to vary from time

to time, and between societies, as well as depending on the

adjusted individual characteristics and the area unit. However,

it seems likely that in study populations where geographical

socioeconomic differentiation is strong, where inner city pov-

erty is prevalent, and where metropolitan segregation has

been well established, area effects are more likely to occur.

Accordingly, the studies that include a federally designated

poverty area in Oakland,4 the most deprived area in

Scotland,5 and a study of different indices of the depth of area

poverty11 provide best evidence that the “risk of mortality is

particularly sensitive to more intensive concentrations of

poverty”.11 The very modest area effects observed in this study

may reflect the absence of extreme areal polarisation in the

Finnish cities.

In the studies that have carried out stratified analyses by

sex and/or age a rather consistent pattern arises. Firstly, the

effects of area deprivation on mortality seem to be stronger for

men than women,4 5 9 with only the British ONS Longitudinal

Study showing a slightly stronger effect of area deprivation on

mortality among women.8 Secondly, the relative effects of area

deprivation on mortality are stronger among younger

(younger than 55 or 65 years) rather than older study

participants.4 9 11 12 The results of our study are in accordance

with these earlier results by showing the strongest relative

effect of area level socioeconomic characteristics on mortality

among young and middle aged men. The analyses of our data

further show that the effects at younger ages are partly attrib-

utable to accidental and violent causes of death, as well as

causes related to the excessive use of alcohol. These cause spe-

cific results may be in accordance with a stronger relation

between area characteristics and self assessments of health

and minor mental outcomes.1 2 For accidental, violent and

alcohol related causes these effects are partly mediated

through associations with excessive use of alcohol as well as

violent and accident prone behaviour. However, more distal

pathways related to access to amenities and services, direct

material factors (for example, inadequate housing) and

psychosocial disadvantage may also play a part. These causal

pathways are mutually not exclusive.

Age structure and social cohesion
Of the other area measures that were used age structure was

only very moderately associated with mortality. However, our

measure of social cohesion—a summary measure of living

alone, voting turnout and migration—was associated with

mortality, and although this association was strongly attenu-

ated when individual characteristics were adjusted for it was

not fully explained. The fully adjusted effect of social cohesion

on total mortality is weaker than that of socioeconomic struc-

ture (% manual workers); among 25–64 year old men the

effect is somewhat U shaped and the mortality ratio between

intermediate and low cohesion was 1.11, among over 64 year

old men the effects are non-existent. One explanation for the

relatively modest effects of social cohesion on mortality in

these data is that social cohesion may exert both beneficial

and harmful effects on health and mortality.19 23 The potential

harmful effects may relate to the coercive and conservative

aspects of cohesive societies that overburden people with obli-

gations, discourage health promoting behaviour, for example

restrict use of contraceptives and slow down beneficial change

in dietary habits, as well as bring unwanted rigidity in social

structure.

Methodological considerations
All analyses of the relative contribution of area characteristics

and individual characteristics on morbidity and mortality may

be compromised by inadequate measurement at both levels. In

particular, unaccounted individual variability and selective

residential migration cannot be excluded as an explanation

for the area effects that are observed. This possibility is

particularly potent for the several studies that have only been

able to adjust for a single socioeconomic confounder at the

individual level. However, in our study with good adjustment

for several individual sociodemographic factors, the observed

effects of characteristics of areas on mortality may be taken as

good evidence for a modest causal relation of area characteris-

tics on mortality.
In addition, it could be argued that it is difficult to observe

robust area effects, because measures of area characteristics
are inadequate. In this study we have only used compositional
area measures (area characteristics that can be obtained by
aggregating individual characteristics over areas), rather than
integral area measures (area characteristics that can only be
measured at the area level and have no meaningful parallel at
the individual level, for example, quality of roads) However,
our compositional measures are not aggregated within the
study population, but are aggregates of the total population or
of the population of men aged 15 years and over living in the
study areas. Nevertheless, it is unlikely that inadequate
measurement is a major problem with these data, because of
the total observed area variation between the 55 areas about
80% can be accounted for by our area measures (about 90% of
area variation is accounted for by area and individual charac-
teristics). Thus, unaccounted area variation is small. However,
a possible drawback of our analyses—and ultimately any
analyses of the effects of area characteristics on health—may
be that we use areas units that do not capture the right level
of areal differentiation. Further assessment of different area
units, both larger and smaller than we have used here, is
worthwhile. It is probable that such analyses will lead to a
better understanding of the causal processes involved, with for
example amenities and services being more relevant at a
higher level of regional aggregation and control of deviant
behaviour being more relevant in smaller area units. However,
analyses of nationwide Finnish data indicate that stronger
independent effects of area on mortality from alcohol related
causes of death can be found at the municipal level24 than was
found in this study of neighbourhoods. These results may be
in accordance with alcohol consumption and consequently
alcohol related harm being determined by broad regional cul-
tural traditions.

Conclusion
Most studies to date show that the effects of area characteris-

tics on mortality are small in comparison with the effects of

Key points

• Accumulated evidence gives conflicting results on the
strength of the association between area characteristics
and mortality

• In our study, which covers all men aged 25 and over
(n=251 509) living in 55 neighbourhoods in the Helsinki
Metropolitan area, neighbourhood characteristics have
modest independent effects on mortality as compared with
individual characteristics.

• However, low area level socioeconomic status and social
cohesion have a small effect on accidental and violent
causes, alcohol related causes and diseases of the circula-
tory system, particularly between 25 and 64 years of age.

• Individual socioeconomic characteristics are associated
with mortality independently of area characteristics.
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individual socioeconomic characteristics, and that the effects

of area based measures of socioeconomic structure and social

cohesion are strongly attenuated by adjustment for individual

socioeconomic characteristics. These results thus seem to

indicate that interventions to promote health do not necessar-

ily have to focus on efforts to improve neighbourhoods and

small communities, but on efforts to upgrade the living condi-

tions of socially disadvantaged people. We further show that

area characteristics do not consistently mediate or modify the

effects of individual socioeconomic characteristics on mor-

tality. However, a full understanding of the interplay of

individual and area characteristics will ultimately benefit from

longitudinal analyses of change in geographical socioeco-

nomic differentiation.

The relatively modest independent effects of area character-

istics on mortality may not be all that surprising in

residentially mobile modern societies. For example, in these

data 36% of the over 15 year old male population in 1990 did

not live in the same area in 1985. The decay of the local com-

munity may, in fact, have compelled people to seek for relevant

social exchange elsewhere and hence undermine the import-

ance of the area altogether. Thus, the structure of peer groups,

work place settings, and other geographically diffuse social

context in which people live their lives may have a more pro-

found impact on mortality than the characteristics of areas.
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