
 

 

 

 

STOCKHOLM UNIVERSITY 

 

Department of Sociology 

 

 

 

 

 

 

 

 

 

 

 

IS THE EFFECT OF INCOME ON THE SUICIDE RATE ALWAYS 

NEGATIVE? A TEST OF BARNES’ THEORY 

 

Sara Magnusson 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exam paper 

 

Study Programme in Sociology and Applied Social Research  

 

Spring term 2008 

 

Tutor: Ilkka Henrik Mäkinen 



 

 

 

 

Abstract 

 

Durkheim’s socioeconomic hypothesis of suicide has been a popular theory to test for 

sociologists. However the results have been mixed, offering very little cumulative 

sociological knowledge. Previous theory and research have found that there are contradictory 

results in the direction of the income regression coefficients used to study the relationship 

between income and suicide rates depending on if a time-series or a cross-sectional approach 

has been used. It has been hypothesised that the contradictory results are caused by a 

specification bias, namely failing to account for lagged income, which is influencing the 

direction of the regression coefficients. 

 

The aim of this study is to investigate the effect of income on the Swedish municipalities’ 

suicide rates by replicating a study published in The American Journal of Sociology by Carl 

B. Barnes from 1975, in which he argued that the effect of income on the suicide rate is 

always negative. This cross-sectional analysis is based on municipality data on male, female 

and overall suicide in 2002 to 2004 from the Swedish Centre for National Prevention of 

Suicide and Mental Ill-Health at Karolinska Institutet among the working-age population (25-

64 years). Control variables are the hypothesised lagged variable causing the specification 

bias, education, and three other possible contributing factors to suicide; unemployment, 

alcohol consumption and divorce.  

 

The results of the correlation and regression coefficients show that there is a negative effect of 

income on suicide for those aged 25 to 64 years when the other variables are held constant for 

both sexes; however the male results are not statistically significant. These results speak 

against the socioeconomic hypothesis of suicide, but generally confirm earlier findings of a 

negative relationship between median income and suicide. Low education is positively related 

to the suicide rate for males but there is no such relationship for female suicide. The findings 

also confirm alcohol consumption as an important factor in explaining the suicide rate. 

Unemployment and divorce show mixed results for the male and female suicide rates. The 

female unemployment rates are negatively related to suicide while male unemployment rates 

are not significant, on the other hand the divorce rates show a strong positive association with 

the female suicide rate and a negative association with the male suicide rate. 
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“Everyone dies; every living organism is so made up that it cannot escape 

dissolution. There are, on the contrary, very few people who kill themselves; the 

great majority of men have no inclination to suicide. Yet the suicide rate is more 

stable than that of general mortality.” (Durkheim, 1979, p. 303) 

 

1. Introduction 

 

Suicide has been a social problem for a long time. Suicide, a voluntary act of death which a 

person knows will lead to this result
1
, affects not only the person committing the act but also 

the society around him. Even though much research has been conducted in order to find risk 

factors for suicide, early warning signs and policies to prevent individuals from taking their 

own life, suicide as a phenomenon does not seem to disappear. In Sweden 2002 more than 

1500 people successfully killed themselves. The reasons why they decided to take their own 

lives are obscure. We can not ask them why. Suicide letters
2
 can be an indicator of the motive. 

But as this is a sociological inquiry and sociologists are interested why people as groups tend 

to act in a certain way over and over again, suicide letters can not satisfactionally inform us of 

why some people commit suicide. If the suicide rate is constant and does not seem to go away 

there must be social factors in the society around us influencing the suicide rate. In short, 

there must be some sort of structural cause which bring these people to self-destruction.  

 

Availability of individual-level data of suicide is scarce. Much research of suicide is therefore 

conducted on a general, aggregate level, using municipalities, cities or countries as units of 

observations, instead of individuals. The most famous work on suicide (conducted at general 

level) is Emile Durkheim’s Suicide which was published in 1897. Durkheim claimed that 

suicide was a social phenomenon that could not be reduced to or explained by levels of 

mental health. One of his more interesting piece of work in Suicide is the socioeconomic 

hypothesis of suicide incidence (as Ferrada-Noli, 1996, calls it). Durkheim (1979) claimed 

that there are suicides that are due to anomie, i.e. caused by the lack of regulation in society. 

One time when individuals tend to lack in regulation is in time of economic crisis, thus 

economical factors are claimed to have an influence on the suicide rate. Since then 

sociologists, psychologists and economists have been researching the relationship between 

                                                           
1
 This definition is borrowed from Durkheim (1979). The original definition: “The term suicide is applied to all 

cases of death resulting directly or indirectly from a positive or negative act of the victim himself, which he 

knows will produce this result.” (p. 44) 
2
 Some sociologists have successfully used suicide letters to determine causes, like Cavan (1928).  
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various economic factors and suicide (Jungeilges and Kirchgässner, 2002). Can some suicides 

be explained by the economy, and if so, what kind of effect do economic factors have on the 

suicide rate? A variety of economically related explanations have been given
3
; that people kill 

themselves because they are poor or because of economical hardship (for instance: Dublin 

and Bunzel, 1933; Henry and Short, 1954; Hamermesh and Soss, 1974; Ferrada-Noli, 1996; 

1997a; 1997b), or because they are rich (Durkheim, 1979; Lester, 1984). Is it that people 

bring themselves to self-destrution because of income inequality within a society (Lester, 

1986; Jungeilges and Kirchgässner, 2002) or due to other economic factors, like 

unemployment (Rushing, 1968; Norström, 1995)? Are economic factors causing such turmoil 

that it drives people to suicide? Without replication and evaluation of interesting studies 

claiming certain economic causes or correlation to suicide, very little sociological knowledge 

can be obtained about suicide (Mäkinen, 1997b). More replications are certainly needed.  

 

One interesting study by sociologist Carl B. Barnes was published in American Sociological 

Review in May 1975. He found that poorer environments or societies (here: U.S. counties) 

had a higher suicide rate, and high-income areas had a lower suicide rate. This relationship 

between income and suicide was found to be true in one point in time in one area (the United 

States) for men only. Similar studies using Swedish data material and income as an indicator 

of the economic factor have shown a similar tendency – municipalities or counties with higher 

levels of income tend to have lower suicide rates (Ferrada-Noli, 1996; 1997a; 1997b; Ferrada-

Noli and Åsberg, 1997; Lester and Savlid, 1997), although this tendency was reversed for 

women in the study by Lester and Savlid. However, no Swedish nationwide cross-sectional 

study has ever been conducted to establish what effect a higher median income has on the 

suicide rate (Ferrada-Noli, 1996).  

 

It is important to study the relationship between income and suicide because it may have 

implications for suicide prevention. It is also interesting to know if this relationship, which 

was proven to be true in the United States is also true in Swedish conditions. Therefore this 

thesis is aimed to replicate Barnes’ study with the aim to establish what effect income has on 

the suicide rate in Swedish municipalities. 

 

                                                           
3
 The following are only examples of previous research. 
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2. Aim and questions 

 

The aim of this study is to investigate what effect income has on the suicide rate in Swedish 

municipalities.  

 

For this aim, two questions will be answered.  

1. Is the partial effect of current income associated with the suicide rate in Swedish 

municipalities? 

2. Are there any differences in the partial effect of income on the suicide rates of males 

and females in Swedish municipalities? 

 

3. Theory and previous research 

 

In the following section there will be a thorough examination and discussion of relevant 

theory and previous research.  

 

3.1. Durkheim and the sociological study of suicide 

Durkheim (1979) outlined four different types of suicides in Suicide. One of these is the 

anomic suicide which “occurs as a result of a person’s activity ‘lacking in regulation’” 

(Taylor, 1982, p. 14). It has a special relation to the economy according to Durkheim (1979). 

Regulation normally produces pressure on the individual to understand that ambitions are 

limited. However, the collective order disturbance is greater during times of economic crisis 

when regulation is lacking. In times of economic prosperity limits are no longer known and a 

thirst for unfamiliar pleasures arises as the economy grows. But the “new sensations in their 

infinite quantity cannot form a solid formation of happiness to support one during days of 

trial” (ibid., p. 256). “The days of trial” mentioned by Durkheim are times of economic 

downturn. The lack of regulation in both economic prosperity and recession is then resulting 

in disillusion and suicide. “If /…/ industrial or financial crises increases suicides, this is not 

because of poverty, since crises of prosperity have the same result; it is because they are 

crises, that is disturbances of the collective order” (ibid., p. 246). From this Durkheim 

postulated that the suicide rate tends to become higher in times of economical hardship and in 

economical prosperity when social regulation is lacking, hence there is a positive correlation
4
 

between suicide and economic crises. 

                                                           
4
 Barnes (1975) errouniously stated that Durkheim’s relationship was negative. According to Stack (2000b) and 
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Durkheim’s theoretical assumption that suicides rates tend to rise with economical crisis was 

tested by Henry and Short (1954) and Dublin (1963). Both found that suicide rises in 

depression and falls in prosperity, thus showing a negative relationship between income and 

the suicide rate. Since business cycles are usually studied with the use of time-series analysis, 

the study of business cycles and their relationship to the suicide rate is beyond the scope of 

this thesis
5
.  

 

Durkheim also claimed that suicide rates were relatively high for high-income groups 

(Simpson, 1951): “the possessors of most comfort suffer most” (Durkheim, 1979, p. 257) and 

that suicide rates tend to be higher in richer countries than in poorer ones
6
. Deriving from this, 

Durkheim postulated that poverty protected the poor from suicide. Dublin and Bunzel (1933) 

found that individuals in high income groups were more prone to suicide but also found that 

individuals close to the poverty line tend to have higher suicide rates. Dublin (1963) also 

found a positive relationship between high-income professional groups and high rates of 

suicides. 

 

3.2. Simon’s theory and the empirical findings by Barnes 

There seems to be a contradiction between the findings of the above mentioned cross-

sectional and time-series relationships in their direction. The time-series analyses’ results 

show generally a negative association, while the cross-sectional analyses show a positive 

relationship between income and suicide. According to Simon (1968) this is due to a 

specification bias of the empirical analyses. He hypothesized theoretically that important 

variables have been omitted from analysis. The suicide rate can be seen as a function of 

current and past income. Education is considered as a function of previous years’ income. 

This lagged income variable must therefore be included in cross-sectional analyses of income 

and suicide rates. Simon showed theoretically that in time-series analysis the specification 

bias is small and the lagged income variable effect on the suicide rate washes out. But in 

cross-sectional analysis this effect makes its presence felt in the results that are obtained. 

Whether the coefficients will turn out to be positive or negative depends on the relative 

weight of the income and education variables. Simon concluded that “the partial effect of 

direct
7
 income on suicide is negative and the partial effect of education and other variables for 

                                                                                                                                                                                     

Yang Lester (2001) the relationship seems to be curvilinear and U-shaped.  
5
 For a review of time-series studies see Stack (2000b). 

6
 E.g. Ireland (Durkheim, 1979, p. 245).  

7
 Barnes (1975) used the more correct term current income. The term current will be used from here onwards. 
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which it is a proxy (which indirectly reflects the effect of income) is positive.”
 
 

 

In the aptly named article by Barnes “The partial effect of income on suicide is always 

negative” (1975), Barnes’ tested Simon’s (1968) hypothesis. Barnes (1975) studied 

nationwide data from the United States of suicide rates per person in every county. The 

suicide rate was analysed as a function of income and education, using the median family 

income and the median amount of years in education completed by persons 25 years or older. 

The analysis were divided by analysing a) 3077 counties, b) counties grouped into four census 

regions and c) counties grouped by 13 economic regions in the United States. The results of 

ordinary least squares regressions run on the effect of income on suicide alone showed 

generally a positive relationship between income and suicide (for example 8 out of 13 

economic regions). The partial current income coefficients, regressed on education and 

suicide, were negative in most cases. The partial effect of education was positive, more so 

than “the total effect of education on suicide”. Coefficients for education also became larger 

when suicide was regressed on education and income than on education and suicide alone in 

almost all cases. Barnes’ results seem to support Simon (1968), and contradict Durkheim 

(1979), at least when it comes to Durkheim’s claim that those who possess most suffer most. 

Durkheim’s belief that “poverty protects” (a belief that has been common in psychiatric 

settings (Ferrada-Noli, 1997b)), is also seriously challenged by Barnes’ results.  

 

It should be noted that Barnes’ coefficients were not (in the strictest sense) statistically 

significant. Throughout t-ratios were smaller than ± 2 (equivivalent of p-value >0,05, except 

for all county education) indicating that his approach to non-sample data and statistical 

significance is different from the stance that is taken in this study. 

 

3.3. Socio-psychological and economical studies of income and suicide 

Since Barnes’ study other research has also showed a negative relationship between income 

and suicide. One of the very few wholly individual-level data studies by Kposowa, Breault 

and Singh (1995), showed that individuals with higher levels of education, occupation status 

and family income had a lower risk of suicide than individuals without access to these 

resources. Economists Hamermesh and Soss (1974), drawing on Durkheim (1979) and Henry 

and Short (1954), hypothesised that individuals kill themselves when the maximum lifetime 

utility reaches zero. The results of the Hamermesh and Soss (1974) study showed a negative 

effect of income on suicide rates, both in cross-sectional and time-series analysis. They 
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concluded that “suicide rates are generally lower among higher income groups”. 

 

Agerbo, Sterne and Gunnell (2007) found in a study combining individual-level and 

municipality-level data that the risk of suicide in Denmark increased with lower income 

levels, an association which was stronger for males than females.  

 

Young (1990) found that suicide rates among Indian Health Services areas in the United 

States were high in areas of high levels of poverty and low in areas of low poverty. Bagley 

(1991) did also found the same relationship to be true of his study of native Canadians.  

 

3.4. The Swedish case 

The Swedish conditions have been researched by Ferrada-Noli, Lester and Rodríguez Andrés. 

Ferrada-Noli (1996) investigated the suicide rate of one low-income and one high-income 

municipality in Sweden 1990 in an attempt to test if there was a negative correlation between 

county income (based on tax rate per total income per capita) and suicide rates. The 

municipality with the highest tax capacity
8
 was Danderyd, near Stockholm, and the 

municipality with the lowest tax capacity was Berg in the region of Jämtland. The suicide rate 

of Danderyd was much lower than the national average (10,8 compared to 17,2) and the 

suicide rate of Berg was one of the highest of all municipalities in Sweden (46,2), thus 

showing a tendency of a negative relationship between income and suicide.  

  

Ferrada-Noli later (1997b) expanded his investigations into comparing the ten highest income 

and the ten lowest income municipalities in Sweden in the year of 1990. The average suicide 

rate of the high income municipalities (based on total income per municipality) was 12,1 and 

the low income municipalities average rate was 21,9. The relative risk of suicide mortality 

“were 1,6 times greater for the population of low-income municipalities than for those from 

the high-income ones”. This was however not statistically significant (p = 0,1). 

 

Lester and Savlid (1997) commented on Ferrada-Noli (1997b) by using data from 24 counties 

of Sweden in the time period of 1975 to 1985. The average income per capita was correlated 

to the total, male and female suicide rate respectively. The results showed a positive (.26) 

correlation between overall (both male and female) suicide and income, the correlation 

                                                           
8
 Tax capacity is defined as the taxable earned income per person in each municipality. 

http://www.scb.se/statistik/OE/OE0101/_dokument/OE0101_BS_2008.doc  
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between male suicide and income was negative (-.09) and the correlation between female 

suicide and income was strongly positive (.69) (all correlations in Pearson’s r). However only 

the female results were statistically significant, and its “direction opposite of that suggested 

by Ferrada-Noli”.  

 

In a comment to Lester and Savlid (1997), Ferrada-Noli (1997a) compared the six counties 

with the highest suicide rate in Sweden in 1990. Generally the county income (again 

measured by tax capacity) was lower than the national average. Two conclusions were made:  

 

“Comparing the different counties in this group /…/ it can be observed that an 

increasing [sic] of the suicide rate corresponded generally to an increasing [sic] of 

the percentage of the county population in the lowest income class /…/ on the 

other hand /…/ the decreasing [sic] of the suicide rate generally corresponds to an 

increase of the county income, as well as to an increase in the percentage of the 

population in the highest income class.” (p. 318) 

 

The association of female suicide rates and income found in Lester and Savlid (1997) was not 

investigated.  

 

A comparison by Ferrada-Noli and Åsberg (1997) of high (i.e., Danderyd and Lidingö) and 

low income (i.e., Botkyrka and Södertälje) municipalities, in the county of Stockholm, 

Sweden in 1987 to 1990, showed that the suicide rates were higher in the low-income areas 

(17 compared to 23 in the high-income area). The suicide rate was higher for immigrants from 

low-income areas than among native Swedes in high-income areas but at the same time the 

suicide incidence was higher in low-income areas and lower in high-income areas both for 

native Swedes and immigrants. Differences between sexes were not statistically significant. 

 

Rodríguez Andrés (2005), using panel data of 15 countries, found a negative relationship (b = 

-,041, t = 2,21) between GDP per capita and female suicide rates in Sweden between 1970 to 

1998, controlling for the Gini coefficient, economic growth, unemployment rate, alcohol 

consumption, fertility rate, female labour force participation and divorce rates. The male 

suicide rate was also a negative correlate (b = -,026) but the effect was not significant at the 

0,05 level.  
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3.5. General discussion 

Many studies presented here ignore female suicide rates. Generally male suicides are 

investigated (and indeed, also in the study which will be replicated here). This may be due to 

the fact that male suicide is more common
9
 and more sensitive to status differences (Henry 

and Short, 1954, p. 39). The findings of Agerbo et al. (2007), Rodríguez Andrés (2005) and 

Lester and Savlid (1997) indicate that there are significant differences between the effects of 

income variables on the female suicide rate compared to its effect on the male suicide rate.  

 

The previous research presented here shows mainly a negative correlation between income 

and the suicide rate, implying (also) that high median income in an area is associated with a 

lower degree of suicide. However, the studies presented here are methodology different, some 

more reliable than others
10

 and many different measures are used. Directed hypotheses will 

consequently not be tested because the previous research in this field is too disparate. A more 

descriptive and explorative stance will be taken when trying to answer the questions of this 

study. Replication is one way to answer questions like these. Therefore it is important to test 

the relative importance of median income on the suicide rate by replication of Barnes’ (1975) 

study, with some added controls in an attempt to avoid omitted variable bias (Dougherty, 

1992, p. 168-176, Norström, 1995). To test the relative importance of income on the suicide 

rate three control variables are introduced: unemployment, alcohol consumption and divorce. 

These factors may be considered as possible causes of suicide (see Norström, 1995) or 

indirectly influencing the income effect on suicide (see Stack, 2000a) and have been used in 

much of recent socioeconomic research into suicide (see Brainerd, 2001, and Rodríguez 

Andrés, 2005).  

 

In recent studies the effect of the unemployment rate have been significantly associated with 

the suicide rate (Kunce and Anderson, 2002; Rodríguez Andrés, ibid.). Interaction effects 

have been indicated by Rushing (1968) between unemployment, income and suicide due to 

unemployment’s indirect effect on income. Any interaction effects found are presented in 

Appendix A. Alcohol consumption has been found to have a strong positive relationship with 

the suicide rate (Skog and Elekes, 1993), and as a risk factor for suicide (Mukamal, Kawachi, 

Miller and Rimm, 2007). The third control variable is divorce, which has been considered not 

                                                           
9
 http://www.who.int/mental_health/prevention/suicide_rates/en/ 

10
 Generally, studies that are using more than one point in time (e.g. more than one year) as reference point are 

more reliable (Ferrada-Noli, 1997a). 
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only by Durkheim (1979) as an integral part of his theory of the anomic suicide but also by 

many other scientists (Stack, 2000a; 2000b; Neumayer, 2003; Rodríguez Andrés, 2005) as 

being an important factor in explaining the suicide rate. 

 

4. Data and method 

 

The material and data in this study will be presented here together with the method and the 

variables used. Method criticism and ethics are also presented.   

 

4.1. Data 

The suicide data used for this thesis are data from the NASP, the Swedish Centre for National 

Prevention of Suicide and Mental Ill-Health, at Karolinska Institutet in Stockholm. The 

suicide data are based on certain and uncertain
11

 suicides in 2002, 2003 and 2004, divided on 

the basis of sex, age and municipality. Data on population, income, education, unemployment 

levels and divorce rates are drawn from the Statistics database available online at the Statistics 

Sweden website. The alcohol consumption data are taken from the the Swedish National 

Institute of Public Health (SNIPH) internet database.  

 

A common problem using data on counties, as compared to municipality data, is that 

differences in income overall are small in Sweden across larger groups (Ferrada-Noli and 

Åsberg, 1997). Therefore municipalities, and not counties, will be investigated here. There 

were 290 municipalities in 2002. 16 municipalities (5,5 %) had no suicides for men or women 

aged 25 to 64 years during the years covered. For males, 29 municipalities (10 %) had no 

suicides in this period. However, as many as 84 municipalities (29 %) did not report any 

female suicides. This may have the implication that the female regression coefficients may be 

more unreliable because of the smaller variation (Dougherty, 1992, p. 150) in the female 

population suicide rates.  

 

4.1.1 The dependent variables 

The dependent variable used to measure suicide is based on the average suicide cases of 

people aged 25 to 64 reported in each municipality 2002 through to 2004 for the male, female 

and overall population, making a total of three dependent variables. They were recalculated 

                                                           
11

     Uncertain suicides are defined as “’uncertainty whether the death was accidental or intentional’” (Norström, 

1995). 



 

 

 

 

10 

into a more easily comparable measure, suicide per 100 000 inhabitants. To make the suicide 

per 100 000 figure more reliable12, the average of all suicides 2002 to 2004 is used. One must 

remember that these figures are based on an aggregate sum (Ferrada-Noli and Åsberg, 1997) 

of certain and uncertain suicide cases. This may seem problematic but generally it is 

considered as an established method, ever since uncertain suicide was recognised as an 

epidemiologic suicide category in 1969 (Mäkinen, 1997b). Uncertain suicides make up about 

20 % of all reported suicides in this period
13

.  

 

4.1.2. Independent variables 

To establish if there is an effect of economic factors on the suicide rates in Swedish 

municipalities the following variables are used: income and low education. Control variables 

are unemployment, alcohol consumption and divorce. 

 

Income is measured as the total of earned income from employment including pensions, sick 

pay and other transfer payments, and income earned from business enterprise, in one year. 

Capital income is not included14. The municipal median income of men, women, and overall 

population, measured in thousands of kronor (SEK) in 2002. Income data for ages 20 to 64 of 

each municipality are used
15

.  

 

The proportion of the population with a low level of education is used as the indicator of the 

variable low education. Effectively it is measured as the number of individuals, aged 25 to 64 

that had completed compulsary school (grundskola) in 2002, per 1000 population. The same 

was done for males and females. No public data could be obtained of the median amount of 

years in education per municipality, which is unfortunate. Low education will work as its 

proxy. 

 

Unemployment is measured as open unemployment in March 2002 per 1000 population in the 

ages of 25 to 64 in each municipality. Data has been obtained for males, females and the 

overall population. Unemployment numbers for the municipality of Knivsta could not be 

                                                           
12

  Technically this is to ”reduce the stochastic variation that is due to small absolute numbers” (Norström, 1995) 
13

  From the NASP website: http://ki.se/ki/jsp/polopoly.jsp?d=22267&a=45461&l=sv 
14

  Definition from Statistics Sweden: http://www.scb.se/templates/Publikation____88418.asp 
15

 No summarising function is available for ages 25-64. The use of data from the population aged 20-64 

minimises the risk of causing systematic bias due to mistakes being made when summarising the age categories. 
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obtained
16

. 

 

Alcohol consumption and alcohol- related mortality have been found to be closely related 

(Norström and Skog, 2001). Therefore the indicator measuring alcohol consumption at 

municipality level will be un-age standardised alcohol-related mortality. It is measured as 

deaths from alcohol-related causes per 100 000 population aged 15 and older through the 

years 1999 to 2003 for males, females, and overall. The alcohol-related mortality figure 

includes diseases and mortality causes like alcohol dependency, alcohol psychosis, cirrhosis 

of the liver, accidents and alcohol poisoning
17

. For details on the diagnoses that make up the 

alcohol related mortality figures see Appendix B.  

 

Divorce is measured as the amount of divorces per 1000 inhabitants aged 25 to 64 in each 

municipality in 2002. Divorce rates for the municipality of Knivsta could not be obtained. 

 

4.2. Method 

A cross-sectional approach will be used in this study. Univariate, bivariate and partial 

correlations are used to analyse the data. The bivariate relationship between the dependent 

and independent variables are calculated using Spearman’s rank correlation coefficient. To 

replicate Barnes’ study, a multivariate ordinary least squares regression is used to study male, 

female and overall suicide as a function of income and education.  

 

4.3. Method criticism 

For years the problem of “the ecological fallacy” has been discussed within the field of 

suicide studies, ever since Robinson in 1950 first pointed it out. “The ecological fallacy” is in 

short to make the assumption that correlates that are present at aggregate socioecological level 

also exist at the individual level (Robinson, 1950; Taylor, 1982; Mäkinen, 1997a). This has 

had implications for many sociological studies of suicide since Durkheim (Taylor, ibid.), 

suggesting a basic insufficiency in design (Robinson, ibid.). The questions sought to be 

answered in this thesis have therefore been formulated in such a way that it is clear that the 

unit of analysis is municipalities and not individuals. It will be possible to draw conclusions 

                                                           
16

 The municipality of Knivsta belonged to the municipality of Uppsala until 2003-01-01.  
17

 A description of the variable can be found via the SNIPH database at: 

http://app.fhi.se/pxweb/Dialog/Footnote.asp?File=AlkoholK.px&path=../Database/kbf/malx11/&ti=Alkoholrelat

erad+d%F6dlighet+efter+kommun%2C+tid%2C+k%F6n+och+%E5lder%2E&lang=2&ansi=1&noofvar=4 
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from the results of the correlations and regressions run at municipality level, however it may 

be dangerous to make any conclusions of correlations at individual level as these relationships 

may not be present between the corresponding individual variables (Janson, 1992). However, 

correlations found at the aggregate level “does not mean that individual relationships are not 

present” (Barnes, 1975). 

 

Because this study analyses all suicides in Sweden 2002 to 2004 and not just a sample, the 

statistical significance (of p-values and standard errors) does not have its usual conventional 

meaning. Sampling errors are nonexistent and there is no other population to really generalise 

the results to. All estimates are thus significant (statistically so). But the significance levels 

will not be ignored; estimates should be significantly different from 0 to be accepted. This 

way it is possible to single out the most important effects of the factors that are influencing 

the suicide rate. This is a stricter and more realistic approach to total population data than the 

usual statistical approach (mentioned above), estimates close to 0 is not of very great 

importance. This realistic approach is similar to the one of Lester and Savlid (1997). 

 

Suicide researchers often use the Poisson distribution since suicides are a relatively rare 

occurrence and often cause a skewed distribution of the dependent variable. However this is a 

rather advanced technique which is beyond the knowledge of the author of this thesis and will 

not be used. Alternative solutions will be presented after the male and female regression 

results. 

 

4.4. Ethics 

The data used are divided by the actual numbers of suicide per year in each municipality and 

the number is totally depersonalised and anonymous. Municipalities that had very few cases 

of suicides are not named, since these cases may be derived by the method of deduction. This 

line of practise is used to comply with the secrecy regulation of the Swedish National Board 

of Health and Welfare
18

. 
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 From Personuppgifter i forskningen – Vilka regler gäller? 2005. A scripture by the Swedish Data Inspection 

Board, the National Board of Health and Welfare, and Statistics Sweden.  
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5. Results 

 

In this section the questions that were formulated in the introduction will be sought to be 

answered. The data material will be presented by the aid of descriptive statistics. The results 

of the bivariate and multivariate analyses will then follow.  

 

5.1. Descriptive statistics  

The dependent variable, the suicide rate in 2002 to 2004, is described in table 1 below, 

showing the mean, median, minimum, maximum, standard deviation and quartile points of the 

suicide rate for men, women, and men and women together (overall).  

 

 

Table 1. Central tendency and dispersion of the suicide rate (ages 25-64) in 2002-2004 in 

Swedish municipalities: Men, women and overall. 

 

Central tendency 

and dispersion   Men Women Overall 

      

Mean   29,8 10,5 20,4 

Median   27,2 9,4 19,1 

Minimum   0 0 0 

Maximum   131 61 68 

Standard deviation   20,1 10,4 11,8 

Quartile 25   17,4 0 12,7 

Quartile 75   40,8 14,7 25,8 

 

The descriptive statistics table above shows that women have lower suicide rates than men 

(mean: 10,5 compared to 29,8 and median: 9,4 compared to 27,2 ). The minimum value for 

both sexes is zero and the highest suicide rate is 131 for men and 61 for women. Ydre had the 

highest suicide rates of all municipalities for men and overall (131 for men, 0 for women and 

68 overall). The female suicide rate that was the highest among the municipalities was that of 

Perstorp (61). The highest values for men and women respectively can be considered as 

outliers19 or extreme observations.  

 

The range is substantially larger for men than for women; 0 to 131 for men (0 to 17,4 for the 

                                                           
19

   Outliers may influence the slope of the regression coefficients. Normally this is dealt with by either removing 

the ones that are too large, or keeping them (Edling and Hedström, 2003, p.168-171). In this case, the outliers 

present hold valuable information since suicides are a relatively rare occurrence. Therefore they will not be 
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first quartile, 17,4 to 27,2 for the second quartile, 27,2 to 40,8 for the third quartile and 40,8 to 

131 for the fourth quartile), and 0 to 61 for women (0 to 0 for the first quartile, 0 to 9,4 for the 

second quartile, 9,4 to 14,7 for the third quartile and 14,7 to 61 for the fourth quartile). To 

further visualise the distribution of the suicide rate among Swedish municipalities two charts 

were made, one for males and one for females.   

 

Chart 1. The male suicide rate in Swedish municipalities in 2002-2004 

  

 
 

The following municipalities had the highest average male suicide rate in 2002 to 2004:  Ydre 

(131), Bjurholm (108), Aneby (101), Älvkarleby (98) and Karlsborg (92). The chart does not 

show a normal distribution. It is skewed to the left with a higher incidence of municipalities 

having a lower rate of suicides than a higher rate. The five municipalities with extreme values 

form a tail on the right.  

 

                                                                                                                                                                                     

removed. Alternative solutions and results are examined further in the discussion. 
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Chart 2. The female suicide rate in Swedish municipalities in 2002-2004. 

 

 

The following municipalities had the highest average female suicide rates in 2002 to 2004: 

Perstorp (61), Ljusnarsberg (50), Ödeshög (50), Dorotea (49) and Högsby (47). A great spike 

is formed by the 84 municipalities that did not report any suicides during 2002 to 2004. The 

female suicide rate is also skewed to the left with a tail of extreme observations on the right.   

 

The overall municipality suicide rates are the average of the male and female suicide rates in 

2002 to 2004 divided by the total population aged 25 to 64 years. The following 

municipalities had the highest average overall suicide rates: Ydre (68), Älvkarleby (64), 

Aneby (62), Perstorp (59) and Bjurholm (57).  

 

For the independent variables the central tendency and dispersion of income and low 

education is shown in table 2. The descriptive statistics of unemployment, alcohol 

consumption and divorce are presented in Appendix B. 
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Table 2. Central tendency and dispersion of median income in thousands of Kronor 

(ages 20-64) and municipality population with a low level of education per 1000 (ages 25-

64) in Swedish municipalities 2002: Men, Women, Overall. 

 

Central tendency  Median income   Low education 

and dispersion Men Women Overall Men Women Overall 

         

Mean 234,5 179,6 204,7 251,2 191,7 222,3 

Median 232 177,5 202,1 251,3 193,4 225,4 

Minimum 186,3 160,7 178,8 57 52 55 

Maximum 353 232,3 273,8 430 320 360 

Standard deviation 20,1 11,1  13,1 60,7 42,2 50,4 

Quartile 25 223,7 172,8 196,6 215,3 163,4 189,6 

Quartile 75 243 182,3 209,4 293,3 220,1 256,2 

 

The minimum male median income is in the municipality of Haparanda (186 300 SEK), the 

minimum female income in Klippan (160 700) and minimum overall income in Malmö 

(178 800). The maximum median income of all categories (male, female and overall) is in the 

municipality of Danderyd.  

 

The least part of the population with a low education is in Danderyd (male, female and 

overall). The maximum values of the population with a low level of education is in the 

municipality of Tranemo (430 per 1000) for males, and the municipality of Gnosjö (320 and 

360) for females and overall.  

 

5.2. The association between income and the suicide rate in Swedish municipalities 

In this section the first question that was presented in aim and questions will be investigated: 

Is the partial effect of current income associated with the suicide rate in Swedish 

municipalities? The results of the bivariate analysis will be presented with rs values, rs 

standing for the Spearman rank correlation coefficient. Spearman’s rank is less sensitive to 

outliers and variables whose dispersion does not follow the normal distribution curve. The 

correlation coefficient is measured on a scale from -1 to +1. -1 is a perfect negative 

correlation, +1 is a perfect positive correlation and 0 is no correlation. Correlations that are 

significantly different from zero will be presented in bold text.   

 

A multivariate regression analysis using ordinary least squares (OLS) is then used to obtain 
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regression coefficients and p-values. OLS regression is generally used to make predictions 

from the data (Edling and Hedström, 2003); in this case predictions are not needed20 for the 

analysis. Attention will be given to the direction of the coefficients and the significance level. 

The t-test is used to test whether a coefficient is different from 0 in the population (Edling and 

Hedström, 2003). The p-value is calculated from the t-ratio and shows the probability of a 

result to occur if the null hypothesis is true. A two-tailed hypothesis test is used with the 

significance of the 0,05 level throughout. The p-values are presented underneath each 

regression coefficient. Five models have been specified for the OLS. In model 1a income is 

regressed on the suicide rate alone. In model 1b education is regressed on the suicide rate 

alone. In model 2 income and education are both regressed on the suicide rate. Model 3, 4 and 

5 introduce the control variables unemployment, alcohol consumption and divorce one by 

one. Tolerance levels are presented to see if any multicollinearity exists between the 

independent variables for each model used in the OLS regression. The smaller the tolerance 

value (closer to 0), the greater the multicollinearity.  

 

Table 3 shows the bivariate correlation of income and suicide (column 1), column 2 shows the 

correlation of education and the suicide rate. Column 3 and 4 shows the partial correlation 

between income and education and the suicide rate.  

 

Table 3. Spearman’s rank coefficients between income and suicide rate (column 1,), 

education and suicide (column 2) and the partial Pearson’s r coefficients between 

income, education and suicide rate (column 3 and 4): Overall. 

 

Variables Income Education  

Partial 

income  

Partial 

education 

      

Suicide rate -,19 ,17 -,11 ,11 

p-value ,001 ,003 ,054 ,057 

N 290 290 290 290 

 

 

The first column shows that there is a negative correlation between income and the suicide 

rate (rs = -,19) and it is significantly different from 0. Column 2 show that the relationship 

between low education and the suicide rate is significant and positive (rs = ,17). The third 

                                                           
20

   If, indeed, anyone was able to make predictions of the suicide rate this would be a great advancement for the 

social sciences. Obtaining systematic causality in suicide rates has proved to be difficult (see Mäkinen, 1997b).  
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column shows that income is negatively correlated to suicide when partially controlled for 

education (r = -,11). The partial effect of education on the suicide rate is positive (r = ,11). 

The partial correlations are not statistically significant at the 0,05 level.  

 

To further investigate the relationship between income and suicide five models are specified 

(as previously presented) and shown in table 4.  

 

Table 4. Ordinary least squares regression coefficients of income and the suicide rate in 

Swedish municipalities: Overall. 

 

Variables Model 1a Model 1b Model 2 Model 3 Model 4 Model 5 

        

Income  -,163  -,111 -,163 -,170 -,168 

P-value ,002  ,063 ,026 ,018 ,019 

Tolerance 1  ,783 ,517 ,517 ,513 

Low education  ,043 ,029 ,022 ,020 ,019 

P-value  ,002 ,058 ,177 ,218 ,231 

Tolerance  1 ,783 ,686 ,685 ,676 

Unemployment    -,043 -,081 -,082 

P-value    ,220 ,024 ,024 

Tolerance    ,660 ,616 ,605 

Alcohol consumption     ,287 ,291 

P-value     ,000 ,000 

Tolerance     ,911 ,870 

Divorce      -,089 

P-value      ,828 

Tolerance      ,895 

Constant  53,837 10,772 36,552 51,527 49,214 49,695 

P-value ,000 ,001 ,001 ,006 ,007 ,007 

R² ,032 ,034 ,044 ,050 ,102 ,102 

 

Model 1a shows a significant negative effect (b = -,163) of median income on suicide, 

uncontrolled for low education. In model 1b, the relationship between education and suicide 

is positive (b = ,043). This implies that municipalities with a higher level of persons with a 

low level of education have a higher suicide rate. In model 2 the suicide rate is regressed on 

both income and education. The income and education coefficients are not significant, but are 

in the expected direction. It is not obvious what is causing the coefficients in model 2 to be 

not significant. They are just out of the 0,05 significance level. It may be due to some 
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interaction effect between suicide, income and education. Barnes did state that suicide was a 

function of income and education. This relationship may not be additive or linear. A test of 

interaction effects will be presented in Appendix A. The tolerance figure does not directly 

signal any multicollinearity, however it could not be ruled out.  

 

In model 3, where unemployment is included in the regression equation, the income and 

suicide constant coefficients are significant at the 0,05 level. The unemployment rate is 

negatively associated with the suicide rate but is not significant. The input of the 

unemployment variable makes the income coefficient significant and larger. They seem to be 

related but not closely so that the model 3 results may be due to multicollinearity (tolerance = 

,517). A tipping effect may be present when introducing the unemployment that may load on 

income. Interaction effects between income and unemployment on suicide do not seem to be 

playing part here (see Appendix A).  

 

In model 4, where alcohol consumption is introduced, municipality alcohol consumption, 

unemployment and income are significant. Alcohol consumption is positively associated with 

suicide (b = ,287), implying that the more alcohol consumption (measured by alcohol-related 

mortality) in a municipality the higher the suicide rate, when other variables are held constant. 

In model 5 divorce is included. Divorce is not significant and the regression coefficients of 

the other variables stay much the same compared to model 4.  

 

The relative weight of the low education coefficient does not seem to be related to the suicide 

rate. Tolerance levels are moderate through model 1a to model 5 (>513). The model R² value 

indicates that 10,2 % of the variation in the suicide rate of people aged 25 to 64 in Swedish 

municipalities are explained by the independent variables in model 5. 

 

5.3. The association between income and the male and the female suicide rates in 

Swedish municipalities 

In this section the second question that was presented in aim and questions will be 

investigated: are there any differences in the partial effect of income on the suicide rates of 

males and females in Swedish municipalities? To show the effect of municipality current 

median income on the suicide rate, results of the bivariate correlations and regression 

coefficients will be shown in table 5 and 6 for males, and in table 7 and 8 for females. 

Remember that all variables except divorce are gender specific. 



 

 

 

 

20 

Table 5. Spearman’s rank coefficients between income and suicide rate (column 1), 

education and suicide (column 2) and the Pearson’s r coefficients between income, 

education and suicide rate (column 3 and 4): Men. 

 

Variables Income  Education  

Partial 

income 

Partial 

education 

      

Suicide rate -,17 ,20 -,10 ,17 

p-value ,003 ,001 ,078 ,004 

N 290 290 290 290 

 

The first column above shows there is a negative correlation (rs = -,17) between the male 

median income and the male suicide rate in Swedish municipalities. The second column 

shows that the partial correlation of male education and the male suicide rate is positive, 

significant and in the exptected direction. The partial correlation between male median 

income and the male suicide rate is not significant, however the partial correlation between 

male low education and the suicide rate is positive (rs = ,17) and significant at the 0,05 level.  

 

To further investigate the relationship between male municipality income and suicide, table 6 

shows the OLS regression results of model 1a through to model 5. 
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Table 6. Ordinary least squares regression coefficients of income and the suicide rate in 

Swedish municipalities: Men. 

 

Variables Model 1a Model 1b Model 2 Model 3 Model 4 Model 5 

        

Income  -,179  -,107 -,150 -,139 -,135 

P-value ,002  ,090 ,082 ,101 ,112 

 Tolerance 1  ,845 ,447 ,446 ,446 

Low education  ,074 ,059 ,052 ,055 ,048 

P-value  ,000 ,004 ,023 ,014 ,034 

 Tolerance  1 ,845 ,667 ,676 ,649 

Unemployment    -,033 -,060 -,073 

P-value    ,460 ,174 ,107 

 Tolerance    ,524 ,507 ,491 

Alcohol consumption     ,226 ,245 

P-value     ,001 ,000 

 Tolerance     ,923 ,890 

Divorce      -1,066 

P-value      ,129 

 Tolerance      ,864 

Constant  71,718 11,207 39,857 54,59 43,941 53,017 

P-value ,000 ,021 ,023 ,040 ,093 ,048 

R² ,032 ,051 ,051 ,061 ,101 ,108 

 

In model 1a the income effect is negative (b = -,179). When suicide is regressed on male 

median income only there is a negative effect of income on suicide. This implicates that the 

higher the median male income in a municipality, the less suicide. In model 1b male suicide is 

regressed on low education alone. The regression coefficient is positive (b = ,074) and also 

significant. This means that the higher the part of the male population in a municipality with a 

low level of education, the more suicides.  

 

In model 2 where income and low education are both regressed on suicide, the median income 

regression coefficient is negative but not significant at the 0,05 level. The education level for 

male regression coefficient is positive and significant. In model 3 male unemployment is 

introduced. The income variable is still negative but not significant, however, the education 

regression coefficient remains positive and significant at the 0,05 level. When income and 

low education are held constant the unemployment rate in Swedish municipalities has a 

negative but not significant effect on suicide. 

 



 

 

 

 

22 

In model 4 alcohol consumption is included. The male education regression coefficient is 

positive and significant. The alcohol consumption coefficient is positive when the other 

variables are controlled for and is also significant at the 0,05 level. It is indicating that 

municipalities with a high rate of male mortality caused by alcohol consumption also have 

higher male suicide rates.  

 

In model 5, the divorce rate is included and it shows no significant relationship to the suicide 

rate in the municipalities. The male regression coefficients for low education and alcohol 

consumption are still significant and positive. 

 

Unlike the overall regression results male low education is significant, while the male income 

and unemployment rate regression coefficients are not significant in model 3 to model 5. 

Alcohol-related mortality and low education seem to wash out the effect of male income on 

the suicide rate; the same variables are also the variables with the highest individual R² 

change. The model 5 R² is 10,8 % which is a similar magnitude as the R² of the overall 

regression results.  

 

The results of the female OLS regression are shown in tables 7 and 8 below. Table 7 shows 

the female bivariate and partial correlations for income and education and suicide. The 

regression coefficients will be presented in table 8. 

 

Table 7. Spearman’s rank coefficients of income and suicide rate (column 1), education 

and suicide rate (column 2) and the partial Pearson’s r coefficients of income, low 

education and suicide rate (column 3 and 4): Women. 

 

Variables Income  Education 

Partial 

income  

Partial 

education 

      

Suicide rate -,02 -,07 -,06 ,04 

p-value ,719 ,263 ,341 ,558 

N 290 290 290 290 

 

Table 7 shows that there are no significant correlations at all between female median income 

and the female suicide rate when all municipalities are accounted for in column one and either 

is education and female suicide rates. The partial effects are all not significant. 
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To further investigate the effect of female municipality income and suicide, table 8 shows the 

OLS regression results of model 1a through to model 5. 

 

Table 8. Ordinary least squares regression coefficients of income and suicide rate in 

Swedish municipalities: Women.  

 

Variables Model 1a Model 1b Model 2 Model 3 Model 4 Model 5 

        

Income -,041  -,063 -,090 -,147 -,189 

P-value ,453  ,343 ,181 ,029 ,005 

 Tolerance 1  ,695 ,673 ,639 ,619 

Low education  -,001 -,010 -,009 -,018 -,021 

P-value  ,945 ,558 ,584 ,281 ,212 

 Tolerance  1 ,695 ,695 ,682 ,680 

Unemployment    -,084 -,107 -,111 

P-value    ,026 ,004 ,003 

 Tolerance    ,950 ,925 ,925 

Alcohol consumption     ,359 ,285 

P-value     ,000 ,003 

 Tolerance     ,935 ,890 

Divorce      1,266 

P-value      ,000 

 Tolerance      ,900 

Constant 17,888 10,639 23,639 32,257 42,116 41,217 

P-value ,072 ,000 ,092 ,026 ,004 ,004 

R² ,002 ,000 ,003 ,020 ,068 ,108 

 

In models 1a through 2 there are no significant relationships between female income, low 

education and the suicide rate of the municipalities. Notably, there is no direction of the 

female low education coefficient compared to the positive overall and male regression 

coefficients. The female unemployment variable introduced in model 3 is negative and 

significant, which differs from the male results. The coefficient for alcohol consumption 

seems to be an exception. Alcohol consumption when the other independent variables are held 

constant seems to be very strongly related to the female suicide rate in model 4. Adding the 

alcohol variable into the model seems to distinguish the effect of female median income on 

the municipality suicide rate from insignificant to significant.  

 

Model 5 introduces divorce which is positively related to the female municipality suicide rate 

when the other variables are held constant. This implies that the more divorces in a 
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municipality the higher the female suicide rate. The median income coefficient is negative 

and significant at the 0,05 level. Interestingly, contrary to the prediction that these “misery” 

variables should wash out the effect of income on the suicide rate it seems that unemployment 

and alcohol consumption (and to some extent divorce) is adding on to the median income 

effect of suicide, making this effect stronger. 

 

The tolerance levels throughout are moderate and do not indicate any serious multicollinearity 

between the independent variables. The R² values show that of the total variation in female 

suicide, 10,8 % is explained by the independent variables put into model 5.  

 

Alternative solutions to correct for the skewed distribution of the independent variable have 

been investigated. Log transformations did not yield much difference when it comes to the 

direction of the coefficients. R² values were higher; but the amount municipalities with a 

suicide rate of 0 (especially for female suicide rates) produces a great uncertainty of what 

value is to replace the missing values with. To treat them as missing values is to greatly 

reduce the explaining power of the model, as 0 suicides are also considered a suicide rate in 

this thesis. Square root transformations produced lower R² values, but have two advantages: 

first, not treating the municipalities with a 0 suicide rate as missing and second, there are 

lower standard errors of the estimates. However the direction of the coefficients did not 

change except for the female median income coefficient in model 1a, which was weakly 

positive (b = ,011) but not significant. 
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6. Discussion 

Let us begin with the overall results. The result of the bivariate correlation and the OLS 

regression shows that there is a negative effect of overall median income on the suicide rate in 

Swedish municipalities. Barnes’ (1975) assumption that the true relationship between income 

and suicide is positive is not supported in this data. The lagged effect of education through 

income on suicide does not hold the relative weight (that Simon (1968) referred to) to make 

the relationship a positive one. Barnes’ (ibid.) hypothesised lagged effect on the current 

median income via controlling for the education level of the municipalities was in fact not 

necessary; the positive income-suicide relationship that was present in US counties at the time 

and reflected in Barnes’ results is not present in this study. Throughout this study the 

relationship between income and suicide is negative. However, the use of low level of 

education as a proxy for median amount of years in schooling which was used in Barnes’ 

(ibid.) original study is not perfect. The interpretation, and the reason why it was chosen, of 

the low level education variable is that it should be positive in its direction when regressed 

against the suicide rate and therefore the best indicator to use. Low education measures level 

of education negatively, and the overall education level should therefore be negatively related 

to suicide. But low education is not significant in any other regression than that of the male 

suicide rate. Reservations must be made when comparing this study to Barnes’ study in this 

respect.  

 

Interestingly, after controlling for the “misery variables” - divorce, alcohol consumption and 

unemployment, the negative effect persists of the income regression coefficient on the overall 

suicide rate in the municipalities. The first question (Is the partial effect of current income 

associated with the suicide rate in Swedish municipalities?) can therefore be answered: 

municipalities with a higher median income tend to have a lower suicide rate. This is in line 

with the findings of Ferrada-Noli (1996; 1997a), however, the results in this study are based 

on nation-wide data, and do not just simply compare the suicide rates of a few municipalities 

but the rate of all municipalities. The results also speak against Durkheim’s socioeconomic 

hypothesis of suicide (1979). The people that seem to “suffer” most are the people from 

municipalities where the median income is relatively low.  

 

Comparing Barnes’ (ibid.) male study results to the overall results of the Swedish 

municipalities is a bit misleading. The findings of this study seem to support previous 
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research that there are apparent differences between male and female suicide rates (and what 

effects them) which cannot be accounted for only by looking at the overall results. These 

results will now be discussed further.   

 

The male results differs greatly from the overall results in the respect that income is not 

significant when the controls are added. The direction is the same as previously found by 

Barnes (1975) in the American case, and Lester and Savlid (1997) and Andrés (2005) in the 

Swedish case: negative. However, there are extreme values in the dependent variable for men. 

The removal of  the values for the municipalities with the top 5 suicide rates; Ydre, Bjurholm, 

Aneby, Älvkarleby and Karlsborg produces slightly smaller standard errors of the 

coefficients, but does not yield any major change for the median income coefficient. Other 

than alcohol consumption male low education clearly stands out in the male results with its 

positive direction, explaining 5,1% of all variation in male suicide. Even though the direction 

is expected from the specification of the model used, it is notable how different the partial 

effect of education is on the male suicide rate compared to the female suicide rate where there 

is no such relationship. 

 

Surprisingly, the direction of the unemployment coefficient is the reverse of what could be 

expected. Generally, unemployment should be positively related to the suicide rate if it were 

to be a proper “misery” variable. Both female and overall coefficients are negative, (the male 

coefficients are also negative but insignificant). Areas with a high level of unemployment 

have a lower suicide rate. This could hypothetically be due to that people that are unemployed 

in high unemployment areas feel less stressed, are less socially stigmatized and are more 

socially integrated than for the people with a similar situation in low unemployment areas 

(Platt, 1992 op. cit. in Stack, 2000a) therefore the unemployment effect on suicide rates is 

more pronounced in low unemployment areas.   

 

The previous research presented here (Skog and Elekes, 1993; Norström, 1995; Mukamal et 

al., 2007) suggested a close link between alcohol consumption and suicide. Alcohol 

consumption shows as expected a positive effect on suicide for men, women and the overall 

population. These results confirm that alcohol consumption is a relevant factor in explaining 

municipality suicide rates and can be added to an ever growing evidence of alcohol 

consumption and “alcoholism as a possible structrual determinant of suicide”, contrary to 

Durkheim’s own belief (Stack, 2000a). 
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Divorce was found to have no relationship with the overall municipality suicide rate at all, 

consistent with the Swedish findings of Norström (1995). However, there are some interesting 

implications of the direction of the male and female effects. The male divorce effect on 

suicide is negative but the female effect is the exact opposite. It is striking how different the 

effect of the divorce rate affects the male and female suicide rates. In areas where divorce is 

more common the female suicide rate tend be higher but the male suicide rate lower. This 

could be interpreted as a disadvantaged effect on female suicide and a protective effect for the 

male suicide rate. But the causal effect may work both ways – if there is a lot of suicides in an 

area divorce rates may go up because people may want to sort out the problems they are 

having in their lives by applying for divorce instead of risking suicide in a bad relationship. 

 

These results also differ much from Lester and Savlid’s (1997) results where income and 

suicide were positively related for females. Considered that time may have changed this 

relationship (the time gap between this study and theirs is roughly 17 years), it may lead to 

problems to compare pure time-series and cross-sectional results. In the words of Ira 

Wasserman (1984, p. 854): “if structural-level variables are changing significantly over time, 

the use of cross-sectional data may lead to erroneous conclusions”. This study can only pick 

up the independent variable effect on the suicide rate in one period of time.  

 

A cross-sectional study has its limitations. Nothing can be said about the effect of a sudden 

loss of income on the suicide rate because no time-series analysis has been made. Causality 

can not be obtained. A longitudinal design would improve the results greatly and so would an 

individual-level approach be (see Norström and Skog (2001) where these designs were all 

included). Undoubtly there are some sociopsychological aspects missing from this study 

which might be interesting to study in the future together with other factors that could pick up 

elements of contextual and compositional effects (van Lenthe, 2006) within and between 

municipalities. The use of panel data with fixed effects can obtain both causality and observe 

the effect of non-observed variables that do not change over time. Rodríguez Andrés (2005) 

did use panel data although he did not use the same measure for income and there are no 

education controls which seem to be an important factor for male suicide in this study. But his 

female results are similar to the findings of this study. 

 

Median income is only one indicator of economical factors that may influence the suicide rate 

(Jungeilges and Kirchgässner, 2002). Nothing can be said about other measures and their 
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correlates to suicide, like GDP per capita, household income and occupational roles, SES and 

economic growth etcetera. Distribution of income in the society is also not controlled for. It is 

possible to see differentials in income based on the different municipalities, but without using 

something to measure income distribution with (e.g. the Gini-coefficient) it is not possible to 

know what relation this has to the suicide rate within the municipalities themselves (like 

relative income inequality versus absolute income inequality (Dahl et. al., 2006) even though 

this may call for individual-level data). These questions all pose topics for further research. 

 

This study is certainly restricted and limited when it comes to explaining why there is an 

“income inequality” of suicide rates between the municipalities. Focus is on description and 

exploration. Is it because people in higher income municipalities are happier? Do they have 

better mental health care or better access to health care in general? Are these municipalities 

performing better when aiding people in need than low-income municipalities are? These are 

important questions that need further research.  

 

In Sweden, income inequalities are small across groups (Dahl et. al., ibid.) however a 

significant negative effect of income on suicide is found in Sweden for the overall and female 

municipality population. This finding is in line with the growing evidence of health inequality 

by income, class and/or education (Siegrist and Marmot, 2006). These results have 

implications for suicide prevention policy too. van Lenthe (2006, p. 188) put it this way:  

 

“Neighbourhoods with a low socio-economic environment host relatively many 

individuals with a low socio-economic position and therefore effective 

interventions in these neighbourhoods may substantially contribute to the 

reducation in socio-economic inequalities in health.” 

 

This leads to the conclusion that suicide prevention policy should be aimed or targeted at low 

income areas and municipalities in the future, an argument in line with van Lenthe (ibid.) and 

Barnes (1975) - just targeting individuals may not be enough.  
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Appendix A. 

 

Rushing (1968) found an interaction effect between the variables median income, 

unemployment rate and suicide. Since these variables are included in the specified models of 

this study it will be tested. Adding an interaction term (income*unemployment) to the model 

5 (for male, female and overall suicide) did not yield any significant p-values. There does not 

seem to be any significant interaction effects between median income, unemployment and the 

suicide rate. The interaction term has therefore been dropped from analysis.  

 

The multivariate analysis suggested that there may be an interaction effect between income 

and education on the suicide rate. The results are shown in table 9. 

 

Table 9. Model 5 with an added interaction term between income and low education: 

Men, women and overall. 

 

Variables Men Women  Overall 

     

Income  -,240 -,258 -,262 

P-value ,014 ,001 ,001 

Tolerance ,338 ,435 ,395 

Low education -,052 -,024 -,022 

P-value ,024 ,153 ,171 

Tolerance ,648 ,674 ,673 

Unemployment -,076 -,114 -,079 

P-value ,093 ,002 ,028 

Tolerance ,490 ,895 ,608 

Alcohol consumption ,201 -,088 ,135 

P-value ,000 ,002 ,000 

Tolerance ,882 ,905 ,878 

Divorce -,972 1,362 -,062 

P-value ,170 ,000 ,878 

Tolerance ,847 ,924 ,890 

Income*low education -,002 -,002 -,002 

P-value ,037 ,055 ,023 

Tolerance ,596 ,590 ,600 

Constant  75,689 51,101 67,175 

P-value ,008 ,001 ,001 

R² ,115 ,121 ,119 
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The adding of a centered (to reduce multicollinearity effects on the estimates) interaction term 

was significant for the male and overall suicide rate. This means that there is a significant 

difference in the effect of the median income on suicide depending of the values on level of 

education (or vice versa). There are some interesting results here, both for the income and the 

low education coefficients. However as of today there are no research to support this finding, 

and therefore there is no guiding theory to interprete the interaction effect to find what 

variable influences the other in which way. Some “data mining” would certainly be needed 

and due to time restrictions this cannot be done. One may also question the value of adding 

the interaction term. The R² does not increase any more than would the adding any other 

variable into the equation (whether it is a meaningful variable or not). The small rise in R² is 

probably due to the extra degree of freedom (df) added to the model.  
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Appendix B 

 

Descriptive statistics of the independent variables 

 

Unemployment 

 

Table 10. Central tendency and dispersion of the unemployment rate per 1000 (ages 25-

64) in Swedish municipalities in March 2002: Men, Women, Overall. 

 

Central tendency    

and dispersion Men Women Overall 

     

Mean 77,9 46,4 62,7 

Median 70,8 45,7 58,8 

Minimum 23 12 21 

Maximum 268 100 184 

Standard deviation 35,9 16,7 23,9 

Quartile 25 51,8 34,1 45,1 

Quartile 75 97,6 55,7 75,9 

 

The municipalities with the lowest unemployment rate in March 2002 are Emmaboda and 

Nykvarn for men (23 per 1000), Aneby for women (12) and Aneby, Emmaboda and Nykvarn 

(21) have the overall lowest unemployment. The municipalities with the highest 

unemployment rate are Pajala for men (268 per 1000), Tibro and Malmö for women (100) and 

Pajala also has the highest unemployment rate overall (184). 

 

Alcohol consumption   

 

Alcohol-related mortality diagnoses 

Diagnoses ICD-10: E244, F10, G312, G621, G721, I426, K292, K700-K709, K860, O354, 

P043, Q860, T510-T519, Y901-Y909, Y911-Y919, Z502, Z714. 

 

Source: 

http://app.fhi.se/pxweb/Dialog/Footnote.asp?File=AlkoholK.px&path=../Database/kbf/malx1

1/&ti=Alkoholrelaterad+d%F6dlighet+efter+kommun%2C+tid%2C+k%F6n+och+%E5lder%

2E&lang=2&ansi=1&noofvar=4 
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Table 11. Central tendency and dispersion of alcohol-related mortality rate (ages 15 and 

above) in 1999-2003: Men, women, overall. 

 

Central tendency    

and dispersion Men Women Overall 

     

Mean 41,4 8,9 22,9 

Median 38,3 8,6 21,3 

Minimum 0 0 2,2 

Maximum 110,8 40,5 63,5 

Standard deviation 18,3 6,5 9,9 

Quartile 25 28,9 4,9 15,9 

Quartile 75 52,3 12,4 28 

 

The municipality with the lowest male alcohol-related deaths in 1999 to 2003 per 100 000 is 

Essunga (0) and for females there are 45 municipalities with no deaths. The municipality with 

the lowest overall alcohol-related mortality in 1999 to 2003 are the municipality of Essunga 

(2,2). The municipality with the highest male alcohol-related deaths is Landskrona (110,8) 

and for females Jokkmokk (40,5). The municipality with the highest overall alcohol-related 

mortality is Haparanda (63,5 deaths).  

 

Divorce 
 

Table 12. Central tendency and dispersion of the divorce rate per 1000 in 2002 (ages 25-

64) in Swedish municipalities: Overall. 

 

Central tendency   

and dispersion Overall 

   

Mean 7,8 

Median 7,8 

Minimum 3 

Maximum 13 

Standard deviation 1,7 

Quartile 25 6,6 

Quartile 75 8,9 
 

 

The municipalities with the lowest divorce rate in 2002 are Markaryd and Ydre (3 divorces 

per 1000). The municipalities with the highest divorce rate in 2002 are Botkyrka and 

Landskrona (13 divorces).  


