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1. INTRODUCTION 

 

Women on average live longer than men – this has been known since more than two cen-

turies, and at least since the mid eighteenth century when Struyck (1740) and Deparcieux (1746) 

constructed the first life tables separated by sex. Male excess mortality was confirmed when the 

construction of official population statistics began in all Western societies and holds until today, 

as can be observed in Sweden from 1751 onwards (Tabutin 1978). The question to which extent 

biological respective non-biological factors are responsible for this phenomenon is almost as old 

as the knowledge that there is a female survival advantage. The first explanations were of purely 

biological kind (e.g., Casper 1835), later they turned increasingly non-biological as male excess 

mortality continued to climb during the 20th century. In Germany, for instance, the differences in 

life expectancy at birth changed from a relatively constant female survival advantage of three 

years before World War II to the present level of more than six years (Luy 2004b). In most of the 

other industrialized countries the gender gap in mortality began to widen after World War I 

(Stolnitz 1956), particularly in the United States and in England and Wales (Wiehl 1938). This 

development coincided with an increase among men in mortality due to cardiovascular disease, 

cancer and accidents, and with the fall in maternal mortality and in the causes of death related to 

pregnancy among women (Lopez 1983). Recent mortality data seem to indicate a change in this 

diverging trend. In most industrialized countries, the gender-specific mortality gap has been 

slowly narrowing since the beginning of the 1980s (Buettner 1995; Trovato and Lalu 1996, 2001; 

Newman and Brach 2001; Luy 2002a, 2004b). Controversy surrounds expected future trends in 

mortality. Some demographers assume in their forecasts that male excess mortality will increase 

again (Carter and Lee 1992), whilst others predict a further closing of the gap (Bell et al. 1992; 

Birg 2000). 
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The question of whether mortality differences between women and men will maintain, 

decrease or increase is an important one. For instance, the future sex ratio of the older popula-

tion especially is mainly affected by developments in female and male mortality. Thus, future 

mortality trends determine the future proportion of women and men staying married later in life, 

with consequential effects on survivor pensions, health insurances, demands for nursing care, 

among many others. Policy makers and insurance companies are depending on demographic 

forecasts in order to asses future conditions. However, to define the assumptions for reliable 

projections, first, a deeper knowledge of the causes of male excess mortality is required. A simple 

sex separation projection on the basis of past developments is insufficient since mortality differ-

ences are generally caused by a complex pattern of different factors that change their impact as 

the environment changes in terms of economic, political, and societal conditions, medical pro-

gress, but also with individual health behaviors and life styles affecting survival conditions on the 

macro level. 

Recent studies indicate that the female survival advantage can be attributed in the most to 

behavioral and environmental factors whereas the impact of purely biological factors seems to be 

limited to one to two years in life expectancy at birth (Pressat 1973; Wingard 1982; Ram 1993; 

Luy 2002b, 2003). However, the quantitative contribution of the different behavioral factors to 

mortality differences between women and men is subject to controversy. This is partly due to the 

fact that research on the influence of health behavior on mortality differences suffered from the 

lack of suitable survey data. Thus, in most studies, only the impact of a few behavioral or envi-

ronmental factors could be directly controlled in analyzing male excess mortality. In this paper, 

we will concentrate on the links between different non-biological factors, using longitudinal mi-

cro level data from Germany especially designed for studies on health and mortality. Usually, 

health related behaviors, such as smoking, nutrition, or alcohol consumption, are analyzed sepa-

rately and in isolation of environmental factors to describe the causes of male excess mortality. 

Since this kind of analysis automatically excludes important connections between the different 

factors, our focus lies in the development of a lifestyle approach that reflects the interplay be-

tween certain health behaviors, living conditions, and social backgrounds working as intermediat-

ing platforms between micro level actions and macro level effects. Note that the described trends 

in rising as well as in decreasing male excess mortality also coincided with a considerable change 

in gender roles in the societies. Ultimately, a more specific gender view can help in understanding 

how the social status level, and then lifestyles, influence mortality differences between men and 

women. 

In the first part of the paper, we will review the current knowledge about the factors in-

fluencing gender-specific mortality differences. We concentrate on non-biological factors that are 
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the subject of our analysis and clarify the theoretical background of our study. Following a de-

scription of data and research methods, we present the outcomes of our analysis and discuss the 

results so far gained. 

 

 

2. THEORETICAL BACKGROUND OF THE STUDY 

 

2.1. Biological versus non-biological factors 

 

The amount of research contributing to find and describe the causes behind mortality dif-

ferences between women and men abounds in plentitude (lengthy reviews can be found in Na-

thanson 1984; Wingard 1984; Waldron 1985; Lang et al. 1994; Carey and Lopreato 1995; Luy 

2002a). As mentioned above, the hypothesis advanced to explain male excess mortality can be 

divided into two basic categories: the biological approach (focusing on biological and genetic 

factors, thus factors largely beyond human control) and the non-biological approach (focusing on 

behavioral and environmental factors, thus factors directly or indirectly influenced by human 

action). 

According to the biological approach, women are less prone to disease for anatomic and 

physiological reasons (e.g. Lopez 1983; Waldron 1983a, 1985; Nathanson 1984). The female sur-

vival advantage is assumed to be a consequence of the additional X chromosome (Smith and 

Warner 1989; Skuse et al. 1997; Puck and Willard 1998; Kraemer 2000; Christensen et al. 2000, 

2001) and of endogenous female hormones (Winkelstein et al. 1958; London et al. 1961; Kannel 

et al. 1976; Grodstein et al. 1997; Horiuchi 1997; Klotz and Stauffer 2003), which are held to 

protect women especially against ischemic heart disease. Male excess mortality exists in most 

animal species (Hamilton 1948; Comfort 1979; Smith 1989; Carey and Judge 2000), and among 

humans higher male mortality rates hold among children (Aaby 1998), even among infants, and 

in the prenatal period. Here, the higher rates cannot be caused by gender-specific behavioral dif-

ferences (Wingard 1982; Lopez 1983; Dinkel 1984; Waldron 1985; Hazzard 1986). Thus, the exis-

tence of at least a biological basis for the female survival advantage is undoubted (Hayflick 1982). 

On the other side, the advocates of the non-biological approach argue that society and 

culture influence men to lead lifestyles that are increasingly detrimental to health and life (in 

terms of smoking habits, alcohol consumption, diet, exercise, reckless driving, and so on), that 

men are subjected to greater health risks at work, that environmental factors lead to survival dis-

advantages for men, and that men are generally more exposed and susceptible to different kinds 

of social and psychological stress than their female counterparts. Probably the largest contribu-
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tion to increasing male excess mortality is made by nicotine consumption (Retherford 1975; Na-

thanson 1984; Waldron 1985; Pampel and Zimmer 1989; Rogers et al. 2000), as expressed by 

higher male mortality caused by lung cancer and heart failure (Waldron 1976, 1986; United Na-

tions Secretariat 1988). This phenomenon has been documented in many studies (e.g., Hammond 

1966; Preston 1970; Burbank 1972; Johnson 1977; Holden 1983; Miller and Gerstein 1983; 

Rogers and Powell-Griner 1991; Hummer et al. 1998; Nilsson et al. 2001; Payne 2001). Further-

more, smoking also appears to play a considerable role in the currently observed slow narrowing 

of the sex-specific mortality gap since the share of female smokers increased considerably in the 

last decades (Waldron 1993; Lopez et al. 1994; Nathanson 1995; Trovato and Lalu 1998; Pampel 

2002, 2003). A survival advantage among women may additionally be conferred by the tendency 

for women to consult a doctor earlier and more often than men, both in the case of noticing 

symptoms of illness and for health care needs related to child-bearing (Hazzard 1986). This gives 

rise to the possibility to recognize serious diseases in time to treat them successfully (Lang et al. 

1994). However, the contribution of this factor to the mortality differences between women and 

men is discussed controversially (Dinkel 1984; Verbrugge 1985; Johansson 1991). 

Social stress is seen as another basic causal factor of increasing male excess mortality, 

above all in connection with ischemic heart disease (Waldron 1995). In this context, Jenkins in-

troduced the term “Type A behavior”, which is characterized by intensive striving for achieve-

ment, competitiveness, the tendency to be easily provoked, impatience, time urgency, abruptness 

of gesture and speech, over-commitment to vocation or profession, and excesses of drive and 

hostility (Jenkins 1976: 1034). In Western societies, Type A behavior is found more frequently 

among men since it is strongly linked with professional life and social status (Waldron 1978, 

1985; Hayes and Feinleib 1980; Nathanson 1984). Because lifestyles generally differ with the level 

of social status, sex differences in mortality may also be affected by the fact that men and women 

are not equally distributed within the social classes (see, e.g., Davidson and Townsend 1982; 

Marmot et al. 1984; Schepers and Wagner 1989; Lahelma and Valkonen 1990; Johansson 1991; 

Klein 1993; Valkonen 1993; Vallin 1995; Helmert et al. 1997; McDonough et al. 1999; Rogers et 

al. 2000; Anson 2003). Nathanson and Lopez (1987) hypothesized that the extent of male excess 

mortality is almost exclusively determined by the harmful lifestyles of men of low socio-economic 

status. This hypothesis was confirmed by the finding that the gender gap in mortality remained 

almost constant among the cloistered population, caused by the fact that monks (with lifestyles 

and environmental risk factors more similar to men of higher rather than lower social class) show 

almost identical gains in survival during the 20th century as nuns and women of the general popu-

lation (see Luy in this volume). Also, Wingard et al. (1983) found that sex differences in mortality 

are larger at lower than at higher levels of social class. Finally, another factor probably connected 
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with lifestyles and living conditions is that the mortality of both sexes is differentiated by marital 

status, with stronger effects for men, resulting in a smaller male disadvantage among the married 

than among the unmarried population (Carter and Glick 1976; Nathanson 1984; Gärtner 1990; 

Rogers 1995a; Martikainen and Valkonen 1996). 

Most of the arguments under the non-biological approach combine behavioral and socie-

tal factors. Beside this group of arguments, there are also explanations exclusively based on envi-

ronmental factors that exert a different influence on male and female mortality and call for a 

more gender-oriented research design. Preston (1976) pointed out that economic modernization 

has improved the status of women more than that of men, and thus has led to a greater reduction 

in mortality among women. Similarly, Ram (1993) identified the societal position of women and 

the degree of modernization of society as the decisive causes for the extent that male excess mor-

tality has taken. This hypothesis  gains support from a study by Luy (2004a), who found that dur-

ing the last three centuries in times of female and male excess mortality, the mortality of monks 

belonging to former mendicant orders was constantly closer to the mortality level of the female 

population than to the mortality level of the general male population (thus regardless whether 

female mortality was higher or lower than male mortality). Furthermore, some evidence exists 

that the characteristics of welfare state regimes may have a differentiated impact on health by sex. 

For example, in Britain, Finland, and Japan – representing ‘liberal’, ‘Nordic’, and ‘conservative’ 

welfare state regimes – they produce broadly similar patterns of socioeconomic health differences 

among men. However, different patterns of labor-force participation and welfare provision may 

be associated with different patterns of socioeconomic differences in health for employed 

women (Martikainen et al, 2004). 

 

2.2. The interplay between biological and non-biological factors and the health lifestyle 

approach 

 

It has been proven impossible to explain the observed trends in mortality differences be-

tween women and men by relying solely on one of the two groups of approaches (Verbrugge 

1989; Johansson 1991; Rogers 1995b; Waldron 2000). Several authors thus have aimed to deter-

mine the relative contributions of biological, behavioral, and environmental factors to mortality 

between men and women (Pressat 1973; Wingard 1982, 1984; Lopez 1983; Waldron 1983a, 

1983b; Stillion 1985; Holden 1987; Pampel and Zimmer 1989; Gage 1994; Lang et al. 1994). 

Some studies have been conducted on groups of individuals among whom men and women are 

comparable in one or several patterns that are relevant to mortality, showing a lower male excess 

mortality than that found in the general population (Hammond 1966; Philips et al. 1980; Berkel 
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and de Waard 1983; Luy 2002b, 2003; see also Luy in this volume). The biggest difficulty in esti-

mating the impact of biological and non-biological factors is the analytical separation of the two 

categories of possible causes. First, there are several routes through which biological factors may 

not only be responsible for a basic female survival advantage but also indirectly contribute to 

(increasing) male excess mortality in interaction with behavioral and environmental factors. 

Smoking, an unhealthy diet, excessive body weight in relation to height, the lack of exercise, and 

stress are thought to operate primarily by raising mortality from coronary heart disease. That fe-

male hormones protect women against this kind of disease provides a clear example of how bio-

logical differences between the sexes play an important mediating role between non-biological 

factors and ultimate mortality (see Retherford 1975).  

Another possible interplay between biological and non-biological factors is found in the 

hypothesis presented regarding sex-differentiated long-term effects of war on mortality. Horiuchi 

(1983) assumes that the impact of World War II on increasing male excess mortality operates 

through the poor nutritional status of the population in the postwar years. As a result of sex-

specific anatomic characteristics (a greater female ability to store energy in the form of body fat), 

the nutritional deficit affected mainly adolescent men at the end of the war by causing increased 

susceptibility to cardiovascular disease later in life. Additionally, Haudidier (1995) assumes that 

wars caused psychological shocks among persons of child age during the wars, which affected 

later mortality more so among the male population as a consequence of the mixture of biological, 

psychological, and sociological factors. However, in populations directly involved in the two 

World Wars, the increasing mortality gap between women and men in the following decades 

might also be linked to the impact of the wars on the risk selection of men and women. The ma-

jority of male war victims was selected among the so-called “good risks” (healthy persons in good 

physical condition), whereas females who died during and immediately after the two World Wars 

were subject to nutrition, hygiene, and medical treatment conditions that were poor, and other 

stress factors that largely affected the “poor risks”, persons who were physically weaker and less 

healthy (Dinkel 1984; Haudidier 1995). 

These examples make clear that it is impossible to standardize for behavioral and biologi-

cal factors since women and men usually are subject to differing environmental influences (Wal-

dron 1983b). Consequently, probably no analysis will ever be able to quantify the impact of all 

factors contributing to male excess mortality in order to provide a complete picture. These limita-

tions have to be kept in mind when analyzing the impact of different health behaviors on mortal-

ity differences between women and men. Thus, we aim to develop a concept allowing for the 

interaction between behavioral and environmental factors. Our starting point is Dasgupta’s 

(1990) micro-level approach of relative welfare as a decisive determinant of macro-level longevity. 
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This concept is based on the hypothesis that relative welfare involves the interplay of “positive 

rights” (or “positive freedoms”) and “negative rights” (or “negative freedoms”). Positive rights 

are defined as the extent to which the individual members of any population are free to make 

fundamental decisions about their long-term welfare (or the welfare of their dependants) because 

they control the material resources necessary to support extended longevity, for instance, through 

education, work, and health care. Negative rights are defined as the extent to which individuals 

are free to dispose of whatever resources they happen to control on a day-to-day basis, in order 

to satisfy their short run needs, and/or pursue various forms of pleasure. In setting this relative 

welfare approach within a cultural framework raised on biological foundations, Johansson (1991) 

developed a complex theory to explain the historical development of male excess mortality. Ac-

cording to him, it is the interaction of culturally constructed positive and negative rights and be-

havior patterns with a time and place specific disease environment that transforms human 

choices into sex-specific patterns of exposure and resistance. This has direct consequences for 

health and mortality and thus determines the extent as well as the direction of sex mortality dif-

ferences.1 If this hypothesis holds, men and women should develop different health life styles, or, 

given the existence of different lifestyles with different impacts on health and mortality, the two 

sexes should be unequally distributed in these lifestyle groups. Accordingly, individual behaviors 

should be summarized to define certain life-style groups with specific health-relevant characteris-

tics. At the end, this may contribute to a deeper understanding of the complex patterns of behav-

ioral, environmental, and also indirectly of the biological factors that determine male excess mor-

tality. 

Lifestyles as explanatory variable were already used in order to explain the mortality gap 

between women and men in Russia, where male excess mortality is the highest in the world with 

a current difference of 13 years in life expectancy at birth. Building on Weber’s (1978) distinction 

between life chances and life choices and Bourdieu’s (1984) notion of habitus2, Cockerham (e.g. 

1999, 2005) has developed a sociological explanation for the mortality crisis of Russian people – 

the healthy lifestyles theory. As reported in Abbott et al. (2006), he argues that health behaviors 

                                                        
1 The exposure patterns involve the degree to which individuals come into contact on a regular basis with micro-

organisms, parasites, toxins, radiation, carcinogens, or trauma-related risks, all causing “disease” and premature mor-

tality; resistance levels include the inborn and the acquired capacity of individuals to utilize biological or social re-

sources to limit (or reverse) the biological damage caused by all forms of exposure. Resistance involves factors that 

are genetic (like the relative efficiency of the immune system), learned (like eating habits and exercise patterns) and 

socially driven (in terms of the home and hospital care that individuals receive when they are recognized as being 

“sick”) (Johansson 1991: 138). 
2 Bourdieu defines habitus as “systems of durable, transposable dispositions, structured structures predisposed to 
operate as structuring structures, that is, as principles which generate and organize practices and representations that 
can be objectively adapted to their outcomes without presupposing a conscious aiming at ends or an express mastery 
of the operations necessary in order to attain them”. In other words (Cockerham et al., 1997) “knowledge of social 
structures and conditions produces enduring orientations toward action that are more or less routine, and when these 
orientations are acted upon they tend to reproduce the structures from which they are derived”. 
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are culturally shared practices formed by socialization and experience and shaped by material 

circumstances. Not only do resources and structural factors (life chances) mitigate against Rus-

sians and Ukrainians adopting healthy lifestyles, but so do culturally embedded practices (drink-

ing, smoking, poor diet, and lack of recreational exercise) more typical for men than for women, 

as well as a passive orientation to health developed under communism and encouraged by the 

belief that health depends on the health-care system rather than on individual behavior. The re-

sultant habitus, it is argued, has produced a relatively enduring disposition for Russian and Ukrain-

ian men to lead unhealthy life styles, and this in a situation where there are limited opportunities 

for the individuals to do otherwise (see, e.g. Cockerham, 1999; Cockerham et al., 2005). The 

qualitative study by Abbott et al. (2006) has found slightly different results, with Russians having 

a more responsible attitude towards their own health. Nonetheless, the Russian circumstances (a 

broadening gap in life expectancy between the two sexes due to an unprecedented mortality crisis 

among men) have challenged the bio-medical definitions and pushed researchers to realize the 

importance of understanding health – and as a result of this, mortality -as a complex multidimen-

sional social phenomena (Blaxter, 1990; Bury, 2000), with lay understandings of health needing to 

be contextualized in people’s lived experiences (Blair, 1993). Lay understandings influence not 

only the ways in which people interpret their experience of health and illness but also the ways in 

which they act to promote their own health and that of their families (Blaxter and Paterson, 1982; 

Cornwell, 1984; Graham, 1984). 

 

 

3. DATA 

 

The German Life Expectancy Survey (LES) is used to examine the impact of individual 

health behavior and life quality on mortality differences between women and men. The LES is a 

panel survey that to date consists of two waves of interviews. It is based on the National Health 

Survey, which was a major element of the “German Heart Circulation Study”. The first National 

Health Survey was carried out between 1984 and 1986. In the following years, there followed 

more surveys on this group of topics, including the New Federal States for the first time in 

1991/92. All of these surveys were cross-sectional in nature, each based on a new representative 

random sample and including medical examinations in some cases. In 1998, the Federal Institute 

for Population Research (BiB) carried out a follow-up survey of the individuals interviewed in an 

earlier survey. For West Germany, the basis used was the survey of 1984/86, since the number of 

respondents was the largest and, due to the relatively long time interval, it was also possible to 

gain sufficient information regarding the already deceased. For East Germany, the 1991/92 sur-



 9

vey was used as the basis for the second interview. In the second wave of the survey, the initial 

questionnaires, which already contain information about education, employment, physical activ-

ity, nutrition, smoking behavior, health, and morbidity, use of public health services, former life 

course, future perspectives, as well as several indicators for quality of life (reported satisfaction 

with different aspects of daily life) were slightly modified because of the specific research ques-

tions of the BiB. Purely medical details were removed and replaced by more detailed questions on 

general living conditions (like the availability of shopping centers, medical doctors, churches, 

restaurants, green space, etc.) and family situations. 

All in all, the LES contains 10,020 individuals, i.e., 8,474 from West Germany (4,335 men 

and 4,139 women surveyed in the years 1984 to 1986) and 1,546 from East Germany (733 men 

and 813 women surveyed in the years 1991 and 1992). Unfortunately, 2,137 persons could not be 

traced or no longer be reached to conduct a second interview as a consequence of the long time 

interval between the two survey waves (especially for the West German sample). Of those recap-

tured, 1,081 died by the time of the follow-up survey in 1998 (957 of the Western and 124 of the 

Eastern German sample). Additionally, due to refusals, the number of people interviewed in the 

second wave decreased to 3,939 individuals from the West and 904 individuals from the East 

German sample. The 1998 sample thus must be expected to contain a health selected group of 

the first survey sample. This does not affect the present study, however. Since we are interested 

in mortality, information of the first survey only can be used. To cope with the other mentioned 

problems of the data, we chose a special sub-sample of the LES, based on the following charac-

teristics: 

1. Only the West-sample of the LES is used because (i) the different periods of the first sur-

vey prohibits a combination or comparison of the West and the East sample and (ii) the 

number of deaths in the East-sample is insufficient regarding the planned analysis of gen-

der-specific lifestyle-groups. Thus, we have an observed time span of the individuals from 

the first survey in the years 1984/86 to the second survey in 1998 of up to 171.0 months 

for the individuals with the longest observation time. 

2. We focused on the cohort of ages 60-69 at the time of first interview in 1984/1986 since 

in the last decades ages 60-75 form the most important age segment regarding overall 

mortality differences between women and men (Luy and Di Giulio, 2005).  

3. We included only those individuals of whom the survival status at the time of the second 

interview in 1998 is known. This reduced the sample size by about 17.3% (almost two 

thirds of them are women).  

These restrictions finally decreased the number of observed cases to 1,674 individuals. Of 

these, 402 died until the time of the second survey in 1998. Table 1 shows a division of these 
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numbers by sex. The used sub-sample of the LES reflects the true mortality of the West German 

population almost perfectly despite the expected selection effects and thus builds a reliable base 

for the event-history analysis intended (for a more detailed description see Luy and Di Giulio, 

2005). 

 

- about here Table 1 - 

  

 

4. RESEARCH STRATEGY AND METHODS OF ANALYSIS 

 

The main goal of this paper is to group people according to their health lifestyles and to 

assess the extent to which a “lifestyle group” approach adds to the understanding of sex mortality 

differences at older ages. We proceed in three steps: First, we summarize the health behaviors 

that we can implement from the LES data by means of a multiple correspondence analysis 

(MCA, see subsection a). The MCA produces results in form of new quantitative variables, which 

we will use in the next step. Second, we group individuals who show a similar health lifestyle by 

means of a cluster analysis (see subsection b) applied to the results previously found with MCA 

Next, we will use the lifestyle groups to study the different survival of men and women, using a 

Cox regression model (see subsection c). 

 

a) Multiple Correspondence Analysis 

The Multiple Correspondence Analysis (MCA) is a statistical factorial technique devel-

oped primarily in France by Jean-Paul Benzecri in the early 1960’s and 1970’s (Benzecri, 1973). It 

is commonly used to analyze large frequency tables, with the primary purpose to produce a sim-

plified (low-dimensional) representation of the information. The basic features of MCA are the 

symmetric nature (no variable plays an explicative role), the descriptive and explorative (not ex-

planatory) power, and its applicability to categorical variables. The results provide information 

that is similar in nature to those produced by factor analysis techniques, and they allow to explore 

the structure of categorical variables included in the data. The analysis produces a set of new 

quantitative variables, each of one account for the explanation of a part of the total variability of 

the sample along the different dimensions studied. It is possible to visualize graphically the results 

of MCA. For example, on the first factorial plan, represented by the two first axes (the two first 

components), the categories that are closer to the axes and more distant from the center of the 

factorial plan will be specially important to define the meaning of that component. For further 

information, see Greenacre (1984). We will use a slightly modified version of MCA, designed 
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specifically so that missing values of the variables do not concur in the definition of the main 

components (Benali and Escofier, 1987).  

 

b) Cluster Analysis 

The cluster analysis divides the data into groups (clusters) by means of a defined criterion 

in a way that similar objects belong to the same cluster, and dissimilar objects belong to different 

clusters. The resulting data partition improves the understanding of the data and reveals its inter-

nal structure. A cluster analysis can be used to classify variables, individuals, or variables and indi-

viduals at the same time. For the purpose of our analysis, we are interested in classifying indi-

viduals. Most of the cluster analysis methods use a structure of techniques consisting of: (i) a 

proximity or similarity measure between couples of objects: this measure is used to quantify the 

degree of similarity or diversity between the couples in the unities of the studied data set; (ii) a 

measure of homogeneity between groups: it indicates the degree of similarity  between the unities 

belonging to a subset of the data studied; (iii) an algorithm used to individuate the best partition 

in the data. We use a hierarchical algorithm that group objects on the basis of the Ward proximity 

measure. For more information, see Lebart et al. (1995). 

 

c) Cox Regression Model 

Finally, we use the lifestyle groups in a Cox regression, controlling for sex, living ar-

rangements, and resources. A semi-parametric Cox regression is a proportional risk model that 

does not require any precise hypothesis about the dependency of the risk to experience the event 

from time. The most interesting consequence of its mathematical construction is that the covari-

ates can push up or down the baseline risk function with the same amount on all durations, while 

the baseline function can be left unspecified. Results will be presented by means of the odds ra-

tio. For further details, see Blossfeld and Rohwer (1995). 

 

 

5. RESULTS 

 

5.1 Health behaviors  

 

The LES permits us to evaluate almost every risk factor in the health behaviors high-

lighted in the literature review in the previous sections. The variables were carefully chosen to 

measure health behavior and living condition at old age and their effect on sex mortality differ-

ences (see paragraph 2). We included smoking habit, consumption of high proof spirit (based on 
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the frequency and quantity of consumption), physical exercise, vegetables and fruit intake (based 

on frequency but not on quantities), together with other risk factors, such as having a psychologi-

cal Type A behavior (for the detailed definition see Luy and Di Giulio 2005) and having (had) a 

stressful job. Moreover, we used a small measure of social support, based on the number of peo-

ple ready to help in case of need. We did not include any objective measure of health status, apart 

from the body mass index (based on the self-declaration of the individuals studied). We did, 

however, use some subjective measures of health status and of health related attitudes, such as 

the intensity at which the respondents look after their own health, and the extent to which they 

believe they can influence their health status. Other important variables consist in resources on 

the basis of which people take decisions (education level, equivalence income), and living ar-

rangements at the time of interview, as an indicator of the environment in which the health be-

havior decisions have developed. The basic statistics are found in Table 2. In our sample of the 

60-69 year old cohort at the time of first interview, women on average smoke less often than men 

do, they consume alcohol less regularly, eat vegetables and fruit more often (and as a possible 

consequence are more often of normal weight compared to men who are more often over-

weight), but there are no differences as far as mild physical activity is concerned. Women are 

found less often than men in the stressful job categories and tend to display slightly less Type A 

behavior. Women and men enjoy almost similar levels of resources (education level and income 

class): Women are only slightly less educated than their male counterparts and they have only 

slightly fewer financial resources (at the household level). Half of the men declare that they take 

care of their own health ‘much or very much’ against 44% of the women,3 and an almost share of 

both sexes (67% of men and 65% of women) thinks they can exert a large influence on their 

health status. The result, already found in the literature, is that women declare more often that 

they have a ‘medium’ health status (53%) rather than a good or very good one (24%), while men 

are more optimistic (almost 28% say that they have a good and very good health status, 47% de-

clare to have a medium health status), but men die earlier (41% of the men died in the following 

14 years against 24% of women). Lastly, the living arrangements of men and women, i.e. the en-

vironment that affects the development of health related behavior, largely differ: most people still 

live with a partner, although men tend to do so more often than women. About 31% of women 

live alone; this compares to 6% of men. Interestingly for the following analysis is that a certain 

part of the population lives with other household members (apart from the possible partner), and 

                                                        
3 Luy (2005) has shown that the answer “living according to a health-conscious lifestyle” is connected with an 
increased mortality risk. This is probably due to the fact that the self-reported health-consciousness is often 
caused by interventions of medical doctors as a consequence of severe health problems. Thus, a self-reported 
health-conscious lifestyle is not necessarily connected with healthy individuals. 
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this applies to 32% of men and 22.5% of women. It is perhaps for this reason that more men 

than women declare they have more than three people to ask for help should they need to do so. 

 

- about here Table 2 - 

 

5.2 In search of a lifestyle categorization  

 

As we can easily imagine, people make choices on the basis of their resources, not simply 

to display a certain behavior or not, but to conduct their life and choose their health life style 

according to a consistent set of preferences. To define health lifestyle, we will refer to the classi-

cal definition adopted by Thomas Abel: “Health lifestyles comprise patterns of health related 

behavior, values, and attitudes, adapted by groups of individuals in response to their social, cul-

tural and economic environments” (Abel, 1991). Using the LES data in our analysis, we cover 

most of the definition; in fact, we can include not only measures of health related behavior but 

also attitudes and psychological traits (life choices). Moreover, we can control for the level of 

resources that an individual has and the household situation in which the individual is embedded 

(life chances). The hypothesis is that, given a certain level of resources, women are more willing 

and able than men to invest in their health, and that this will have an impact on sex mortality 

differences. The focus on health lifestyles instead of single health behaviors helps in gaining a 

deeper understanding of sex differences in mortality in two ways: First, we can locate men and 

women with more or less healthy lifestyles, and second, we can see if the lifestyles conducted as a 

whole have an impact on sex differentials in mortality.  

As suggested by several authors (Mayer et al., 2000; Abel, 1991; Burke et al., 1997; 

Hagoel, 2002), people can be grouped according to their health behaviors and attitudes by means 

of a cluster analysis. We proceeded in doing this using two steps: First, we performed an MCA on 

the health behavior and attitude indicators commented on in the previous subsection. Next, we 

grouped people by means of a hierarchical clustering on the basis of the new quantitative vari-

ables found in the previous step. We included in the MCA the following indicators as mortality 

risk factors: smoking, alcohol intake, the frequency of vegetable and fruit intake, physical exer-

cise, the body mass index, stress at work, Type A personality, and, finally, social support. As indi-

cators for the health status and attitudes on health, we used the variables on current health status, 

the expected possibility of influencing the health status, and survival after 14 years. 

A graph depicting the first two components is presented in Figure 1. Here it can be seen 

that the modalities characterizing a behavior that is more healthy, for example taking care of 

one’s own health, eating vegetables and fruits, engaging in physical activity, are all grouped to-
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gether, and the same applies to the variables that indicate poor health care. On the right part of 

the graph, we find people who are more active as far as work and social behavior is concerned, 

individuals who are less active in these activities are on the left. All in all, there seems to be a con-

sistent picture of possible health behaviors. The new quantitative variables defined by MCA will 

be used in the next step, the cluster analysis, to group people who behave similarly according to 

their (health) behaviors in order to define lifestyle groups for the 60-69 year old. 

 

- about here Figure 1 - 

 

The hierarchical cluster analysis4 reveals the existence of four lifestyle groups, which we 

named as follows according to the characteristics they display: 

1) The “active bon-vivants” (45.5% of the sample): These are characterized by being en-

gaged in work or retired not long ago, by being smokers (past or present) and overweight, on 

each count on average more often than others, although they have a vegetable and fruit intake 

that is above average; they drink alcohol (moderately or heavily) and can count on more intensive 

social support than average. 

2) The “interventionists” (34.4% of the sample): They do neither smoke nor drink alco-

hol, they have a normal body mass index, are mostly inactive, eat vegetables and fruit, all of this 

again more often than others, do not have a Type A personality, and take intensive care of their 

health; unfortunately, they cannot count on high social support. 

3) The “nihilists” (14.4% of the sample): These are individuals who are obese more often 

than average and do not take care of their health; they believe that they cannot influence their 

health status, they are not engaged in sports, and in general have a poorer health status than aver-

age. 

4) The “past workaholics” (5.7% of the sample): They form only a small fraction of the 

sample and are fully characterized by having been in a stressful past job. Moreover, the share of 

non-drinkers is considerably higher than in the total sample.  

 

- about here Table 3 - 

 

A detailed description of the characteristics of the groups can be found in Table 3, where 

the percentage of the most relevant characteristic is reported and compared for each group with 

the average percentage in the sample as a whole. Women and men differ as to the lifestyles 

                                                        
4 The cluster analysis was performed on the first ten components (the new quantitative variables) individuated by 
the MCA analysis. 
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groups, as Tab. 4 shows. The “active bon vivants” group includes more men than women; the 

opposite is true for the “interventionist” category. Following the hypothesis suggested by Johans-

son (1991), this result could reflect that women aim to invest in their health “resources” for the 

future, while men tend to use them to enjoy the present. 

 

- about here Table 4 - 

 

 

5.3 Lifestyles, living arrangements, and sex differences in mortality  

 

The interesting findings about male and female differences in health lifestyles will be ana-

lyzed by means of a Cox regression model to see whether or not they make a contribution to-

wards  explaining (controlling) at least a small part of the mortality differences between the two 

sexes. The main control variable is sex, to which we add all the variables about resources and 

living arrangements. We did not include these variables in the lifestyles cluster analysis because 

they represent a different explanatory level (life chances against life choices, Abel 1991); they are 

important nevertheless to control for the basic resources (and therefore freedom) one has in 

choosing health behaviors. Moreover, note that we are not interested in explaining mortality in 

general, but rather to see the effect of the model covariates on the basic control variable, sex. The 

results are shown in Table 5, Models 1-4. 

 

- about here Table 5 - 

 

Model 1 includes no control variables other than sex and age. Here, men have almost 

double the risk of dying earlier than women. When we control for individual resources (educa-

tion) and for living arrangements, to be male has a disadvantage on survival still, compared to 

being a female, and the disadvantage is even higher than before (Model 2). In Model 3, which 

includes all relevant health behaviors, we see that although the difference between the two sexes 

has decreased, it is still highly significant. In this model, health status, taking care of one’s health, 

physical activity, as well as smoking and drinking habits are the most important factors to influ-

ence mortality, but none of them taken separately explain or control the survival differences be-

tween the two sexes.  

Placing together individuals with similar behaviors and attitudes, we expect that lifestyle 

groups explain differences between the two sexes at least as much as the different health behav-

iors taken separately, but in a more comprehensive way. In fact, we can imagine that people usu-
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ally make consistent choices about their health behaviors. Model 4, which has fewer statistical 

parameters than Model 3, highlights the difference between the lifestyles groups. Of the four 

health lifestyle groups, the interventionists show the lowest mortality. Model 4 has the same if 

not a higher controlling power for sex differences in mortality as compared to Model 3. Thus, we 

can conclude, therefore, that still unobserved factors including the biological components play an 

important role in sex mortality differences that cannot be controlled for, neither by single behav-

ior nor by lifestyles groups. 

The usefulness of the lifestyle approach can be seen more clearly when taking another 

perspective in that we can observe much more easily than with separate health behaviors whether 

or not sex differences in mortality persist in each lifestyle group. The results are shown in Table 

6, where the basic Cox regression model has been calculated for each lifestyle group separately. 

Interestingly, age is an important covariate in the interventionist group, but sex is no longer sta-

tistically significant (the same holds for resources and living arrangements). It seems that when 

engaging in a lifestyle that is healthy overall, this fact is more important to the survival of women 

and men than the biological component of sex differences. These results should be taken with 

precaution, however, given the low number of men in the interventionist group. 

 

- about here Table 6 - 

 

Naturally, the living arrangements of old people largely determine their resource envi-

ronment and therefore their way of living; we thus, and finally, want to find out whether a par-

ticular living arrangement lowers mortality differences between men and women. It does so for 

the group of people living with a partner and with another member of the household, and for the 

very small group of people living without a partner but with another household member, both 

form the group “couple with other members or no couple with other members” in Model 4b (see 

Table 5, Models 4a-c for more information).  Figure 2 shows the Kaplan Meier survival functions 

for the defined living arrangement groups. It becomes clear, that among the group of people who 

live with (or without) a partner and with other household members (in Figure 2 named 

“C/NC+Other”) especially men show a lower mortality as compared to the survival conditions 

of the total sample. Among women the C/NC+Other group also shows the best survival condi-

tions, but the differences to the other living arrangement groups are less marked as compared to 

the situation among men. Consequently, the effects among men are responsible for the missing 

sex mortality differences in this living arrangement group. 

What could be the factors that provide an explanation for this result? Unfortunately, we 

are unable to identify what kind of other members there are in the family. As expected, people 
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living neither alone nor in a simple couple-relationship have on average more children than oth-

ers (2.51 children, against 1.73 for people living in a simple couple-relationship and 1.39 for peo-

ple living alone). They benefit, at least theoretically, from a more intense flux of human relation-

ships, which sometimes provides access to more updated information, from which men seem to 

benefit more than women. This living arrangement group is, in fact, the only one where men 

declare to be (slightly) happier than women on all of the surveyed aspects, and where men who 

are happy or very happy with their free time outnumber women significantly (74.4% against 

62.2%). The impression is that in this group men have an enjoyment of life that is higher than 

average, whereas women show the same patterns as the women in the other groups. A further 

discussion of this finding can be found in the article of Luy in this volume. 

  

- about here Figure 2 - 

 

6. CONCLUSIONS 

In this paper, particular attention has been devoted to theoretically justify and empirically 

develop a special dimension of behavior that is called health lifestyle in order to arrive at a deeper 

understanding of sex differences in mortality at old ages. This goal was achieved in successive 

steps: First, we selected the health behaviors thought to influence mortality in general and that 

may play a role in explaining sex mortality differences at old ages. Then we obtained a synthesis 

of them by means of a multivariate statistical analysis, and on the basis of the results we statisti-

cally clustered individuals. West German men and women aged 60 to 69 at first interview and 

followed up for 14 years score differently across the lifestyles group: More women than men are 

engaged in a healthy lifestyle (interventionists), more men than women behave in a different and 

more unhealthy way (active bon vivants or “nihilists). This result confirms, at least in part, the 

view suggested by Johansson (1991) on the difference in the decision of individuals on how to 

use their resources: Men seem to enjoy the present more so than women, whereas the latter tend 

to invest into the future.  

Although the results of the Cox regression on mortality confirm the strong impact of life-

styles on mortality in general, the effect on sex differences is present but weak, and comparable 

with the result we gain when we include the complete series of health behaviors. Interestingly, we 

can use lifestyle categorization to answer with ease the question of whether or not sex differences 

in mortality remain significant inside each category of health lifestyle separately.  

In some groups of individuals, survival no longer seems to display a distinct male and fe-

male pattern. This applies to the interventionists, a select group of people who take intensive care 

of their health, and to people who live with (or without) a partner and with other household 
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members. The reasons for this result may be different for the two cases. In the first case, men 

who are classified as interventionists are a highly selective group compared to women: only 11% 

of men fall into this category against nearly 60% of women. However, our result indicates that 

biology does not play the major role in determining sex differences in mortality at older ages, and 

that a lot can be achieved with a healthy lifestyle overall. In the second case, the result points to 

the fact that the same chances of survival between the two sexes may depend also on the amount 

of daily social and family contacts that possibly provide access to updated information about 

modern behaviors. As to the living arrangements mentioned above, men seem to be slightly hap-

pier than women, above all about the free time they have at their disposal. Women in the same 

situation possibly are more engaged in daily household activities and have less energy because 

they spend a large amount of their energy on other members of the household, and overall are 

less happy than men on average. Whatever the driving factors behind this finding might be, they 

influence especially men, since it is the low male mortality in this living arrangement group that is 

responsible for the vanished mortality differences between the sexes. All in all, these first findings 

of this study should encourage the future research to invest energies both in considering a mean-

ingful definition of healthy lifestyles and in adopting a comprehensive gender approach in study-

ing mortality differences between the two sexes.  

 

 

6. REFERENCES 

 

Aaby P. (1998): “Are men weaker or do their sisters talk too much? Sex differences in childhood 

mortality and the construction of ‘biological’ differences”, in: Basu A. M., Aaby P. (Ed.): 

The methods and uses of anthropological demography, Oxford: Clarendon Press: 223-245. 

Abel, T. (1991): “Measuring health lifestyles in a comparative analysis: theoretical issues and em-

pirical findings”, Social science & medicine ; vol. 32, n. 8: 899-908. 

Abbott P., Turmov S., Wallace C. (2006), Health world views of post-soviet citizens, Social Science 

and Medicine 62, 228-238 

Anson J. (2003): “Sex differences in mortality at the local level: an analysis of Belgian municipali-

ties”, European Journal of Population 19: 1-28. 

Bell F. C., Wade A. C., Goss S. C. (1992): Life tables for the United States Social Security area 1900-

2080, Actuarial Study 107, Baltimore, MD: U. S. Department of Health and Human Ser-

vices. 



 19

Benali, H. & Escofier, B. (1987). «Stabilit´e de l’ analyse factorielle des correspondances multiples 

en cas de donn´ees manquantes et de modalit´es `a faibles effectifs».Revue de Statistique 

Appliqu´ee, XXXV (1), 41-51. 

Benzecri J. P. (1973). Analyse des Donnees, vols 1 and 2. Dunod. 

Berkel J., de Waard F. (1983): “Mortality pattern and life expectancy of Seventh-Day Adventists 

in the Netherlands”, International Journal of Epidemiology 12: 455-459. 

Birg H. (2000): “An approach for forecasting life expectancy and its application in Germany”, 

Zeitschrift für Bevölkerungswissenschaft 25(1): 175-198. 

Blair, A. (1993). Social Class and the contextualisation of the illness experience, In Radley, A. 

(Ed.) Worlds of illness: Biographical and cultural perspectives on health and disease. London: 

Routledge . 

Blaxter, M. (1990). The Health and Lifestyle Survey. London: Tavistock/Routledge. 

Blaxter, M., & Patterson, E. (1982). Mothers and Daughters: A three-generational study of health  attitudes 

and behaviour. London: Heinemann Educational Press. 

Blossfeld H.P., Rohwer G. (1995) Techniques of event history modeling : new approaches to 

causal analysis, Mahwah, NJ : Lawrence Erlbaum Association  

Bordieu P. (1984): Distinction. Translated by R. Nice. Cambridge, MA: Harvard University Press.  

Buettner T. (1995): “Sex differentials in old-age mortality”, Population Bulletin of the United Nations 

39: 18-44. 

Burbank F. (1972): “U.S. lung cancer death rates begin to rise proportionately more rapidly for 

females than for males. A dose-response factor”, Journal of Chronic Disease 25: 473-479. 

Burke V., Milligan R.A., Beilin L.J., Dunbar D., Spencer M., Balde E., Gracey M.P. (1997) Clus-

tering of health-related behavior among 18-year-old Australians. Prev Med 26:724-733.   

Bury, M. (2000). Health and Illness in a Changing Society (2nd ed.). London: Routledge. 

Carey A. D., Lopreato J. (1995): “The biological evolution of the male-female mortality differen-

tial”, Mankind Quarterly 36(1): 3-28. 

Carey J. R., Judge D. S. (2000): Longevity records. Life spans of mammals, birds, amphibians, reptiles, and 

fish, Odense Monographs on Population Aging 8, Odense: Odense University Press. 

Carter H., Glick P. C. (1976): Marriage and divorce: a social and economic study, Cambridge: Harvard 

University Press.  

Carter L. R., Lee R. D. (1992): “Modeling and forecasting U. S. sex differentials in mortality”, 

International Journal of Forecasting 8: 393-412. 

Casper J. L. (1835): Die wahrscheinliche Lebensdauer des Menschen in den verschiedenen bürgerlichen und 

geselligen Verhältnissen, nach ihren Bedingungen und Hemmnissen untersucht, Berlin: Dümmler. 



 20

Christensen K., Kristiansen M., Hagen-Larsen H., Skytthe A., Bathum L., Jeune B., Andersen-

Ranberg K., Vaupel J. W., Ørstavik K. H. (2000): “X-linked genetic factors regulate he-

matopoietic stem-cell kinetics in females”, Blood 95(7): 2449-2451. 

Christensen K., Ørstavik K. H., Vaupel J. W. (2001): “The X chromosome and the female sur-

vival advantage”, in: Weinstein M., Hermalin A. I., Stoto M. A. (Ed.): Population health and 

aging. Strengthening the dialogue between epidemiology and demography, New York: The New York 

Academy of Sciences: 175-183. 

Cockerham W. C. (1997): Conceptualizing Contemporary Healthy Lifestyles: Moving Beyond 

Weber, The Sociological Quaterly 38 (2): 321-342. 

Cockerham W. C. (1999): Health and Social Change in Russia and Eastern Europe. London: Routldge. 

Cockerham W. C. (2005): Health Lifestyle Theory and the Convergence of Agency and structure, 

Journal of Health and Social Behavior, 46 (March): 51-67. 

Cockerham, W., Hinote, B., Abbott, P., Haerpfer, C. (2005). Health Lifestyles in Ukraine. Sozial 

& Preventiv Medizin. 50 (4): 264-71. 

Comfort A. (1979): The biology of senescence, New York: Elsevier. 

Cornwell, J. (1984). Hard Earned Lives. London: Tavistock. 

Dasgupta P. (1990): “Well-being, foundations and the extent of its realization in poor countries”, 

Economic Journal 100(400): 1-32. 

Davidson N., Townsend P. (Ed., 1982): Inequalities in health. The Black Report, Baltimore: Penguin 

Books. 

Deparcieux A. (1746): Essai sur les probabilités de la durée de la vie humaine. D´ou l´on déduit la maniere de 

déterminer les rentes viageres, tant simples qu´en Tontines. Précédé d´une courte explication sur les rentes 

à terme, ou annuités, Paris: Freres Guerin. 

Dinkel R. H. (1984): “Sterblichkeit in Perioden- und Kohortenbetrachtung”, Zeitschrift für Bevölke-

rungswissenschaft 10(4): 477-500. 

Gage T. B. (1994): “Population variation in the cause of death. Level, gender, and period effects”, 

Demography 31(2): 271-296. 

Gärtner K. (1990): “Sterblichkeit nach dem Familienstand”, Zeitschrift für Bevölkerungswissenschaft 

16(1): 53-66. 

Graham, H. (1984). Women, Health and the Family. London: Harvester Wheatsheaf. 

Greenacre M. J. (1984). Theory and applications of correspondence analysis. Academic Press. 

Grodstein F., Stampfer M. J., Colditz G. A., Willett W. C., Manson J. E., Joffe M., Rosner B., 

Fuchs C., Hankinson S. E., Hunter D. J., Hennekens C. H., Speizer F. E. (1997): “Post-

menopausal hormone therapy and mortality”, New England Journal of Medicine 336(25): 

1769-1775. 



 21

Hagoel L., Ore L., Neter E., Silman Z. Rennert G. (2002) Clustering Women’s Health Behaviors, 

Health Education and Behavior, Vol. 29 (2): 170-182 

Hamilton J. B. (1948): “The role of testicular secretions as indicated by the effects of castration in 

man and by studies of pathological conditions and the short lifespan associated with 

maleness”, Recent Progress in Hormone Research 3: 257-322. 

Hammond E. C. (1966): “Smoking in relation to the death rates of one million men and women”, 

in: Haenszel W. (Ed.): Epidemiological approaches to the study of cancer and other chronic diseases, 

National Cancer Institute Monograph 9, Washington, D. C.: 127-171. 

Haudidier B. (1995): “Evolution comparée de la mortalité en RFA et en France (1950-1989)”, 

Population 3(2): 653-688. 

Hayes S. G., Feinleib M. (1980): “Women, work and coronary heart disease. Prospective findings 

from the Framingham Heart Study”, American Journal of Public Health 70(2): 133-141. 

Hayflick L. (1982): “Biological aspects of aging”, in: Preston S. H. (Ed.): Biological and social aspects 

of mortality and the length of life. Proceedings of a seminar at Fiuggi, Italy, May 13-16, 1980, Liège: 

Ordina Editions: 223-258. 

Hazzard W. R. (1986): “Biological basis of the sex differential in longevity”, Journal of the American 

Geriatrics Society 34(6): 455-471. 

Helmert U., Mielck A., Shea S. (1997): “Poverty and health in West Germany”, Sozial- und Präven-

tivmedizin 42(5): 276-285. 

Holden C. (1983): “Can smoking explain ultimate gender gap?”, Science 221: 1034. 

Holden C. (1987): “Why do women live longer than men?”, Science 238: 158-160. 

Horiuchi S. (1983): “The long-term impact of war on mortality. Old-age mortality of the First 

World War survivors in the Federal Republic of Germany”, Population Bulletin of the United 

Nations 15: 80-92. 

Horiuchi S. (1997): “Postmenopausal acceleration of age-related mortality increase”, Journal of 

Gerontology (Biological Sciences) 52A: B78-B92. 

Hummer R. A., Nam C. B., Rogers R. G. (1998): “Adult mortality differentials associated with 

cigarette smoking in the USA”, Population Research and Policy Review 17: 285-304. 

Jenkins C. D. (1976): “Recent evidence supporting psychologic and social risk factors for coro-

nary disease”, The New England Journal of Medicine 294(19): 1033-1038. 

Johansson S. R. (1991): “Welfare, mortality and gender. Continuity and change in explanations 

for male/female mortality differences over three centuries”, Continuity and Change 6(2): 

135-177. 

Johnson A. (1977): “Sex differentials in coronary heart disease. The explanatory role of primary 

risk factors”, Journal of Health and Social Behavior 18: 46-54. 



 22

Kannel W. B., Hjortland M. C., McNamara P. M., Gordon T. (1976): “Menopause and risk of 

cardiovascular disease. The Framingham study”, Annals of Internal Medicine 85(4): 447-452. 

Klein T. (1993): “Soziale Determinanten der Lebenserwartung”, Kölner Zeitschrift für Soziologie und 

Sozialpsychologie 45(4): 712-730. 

Klotz T., Stauffer D. (2003): “Warum sterben Männer früher als Frauen?”, Sexualmedizin 25(2): 

38-39. 

Kraemer S. (2000): “The fragile male”, British Medical Journal 321: 1609-1612. 

Lahelma E., Valkonen T. (1990): “Health and social inequalities in Finland and elsewhere”, Social 

Science and Medicine 31: 257-265. 

Lang E., Arnold K., Kupfer P. (1994): “Frauen werden älter. Biologische, medizinische und so-

ziologische Ursachen”, Zeitschrift für Gerontologie 27(1): 10-15. 

Lebart, L., Morineau, A., and Piron, J. (1995). Statistique Exploratoire Multidimensionnelle, Du-

nod, Paris. 

London W. T., Rosenberg S. E., Draper J. W., Almy T. P. (1961): “The effects of estrogens on 

atherosclerosis. A post-mortem study”, Annals of Internal Medicine 55(1): 63-69. 

Lopez A. D. (1983): “The sex mortality differential in developed countries”, in: Lopez A. D., 

Ruzicka L. T. (Ed.): Sex differences in mortality. Trends, determinants and consequences, Canberra: 

Australian National University Press: 53-120. 

Lopez A. D., Collishaw N. E., Piha D. (1994): “A descriptive model of the cigarette epidemic in 

developed countries”, Tobacco Control 3: 242-247. 

Luy M. (2002a): “Die geschlechtsspezifischen Sterblichkeitsunterschiede. Zeit für eine Zwischen-

bilanz”, Zeitschrift für Gerontologie und Geriatrie 35(5): 412-429. 

Luy M. (2002b): Warum Frauen länger leben. Antworten durch einen Vergleich von Kloster- und Allgemeinbe-

völkerung, Materialien zur Bevölkerungswissenschaft 106, Wiesbaden: Bundesinstitut für 

Bevölkerungsforschung. 

Luy M. (2003): „Causes of male excess mortality: insights from cloistered populations“, Population 

and Development Review 29(4): 647-676. 

Luy M. (2004a): Mortalitätsanalyse in der Historischen Demographie: die Erstellung von Periodensterbetafeln 

unter Anwendung der Growth-Balance-Methode und statistischer Testverfahren, Wiesbaden: VS Ver-

lag für Sozialwissenschaften. 

Luy M. (2004b): „Verschiedene Aspekte der Sterblichkeitsentwicklung in Deutschland von 1950 

bis 2000“, Zeitschrift für Bevölkerungswissenschaft 29(1): 3-62. 

Luy M. (2005): „West-Ost-Unterschiede in der Sterblichkeit unter besonderer Berücksichtigung 

des Einflusses von Lebensstil und Lebensqualität, in: Gärtner K., Grünheid E., Luy M. 

(Hrsg.): Lebensstile, Lebensphasen, Lebensqualität – Interdisziplinäre Analysen von Gesundheit und 



 23

Sterblichkeit aus dem Lebenserwartungssurvey des BiB, Wiesbaden: VS Verlag für Sozialwissen-

schaften: 333-364. 

Luy, M. Di Giulio P. (2005) Der Einfluss von Verhaltensweisen und Lebensstilen auf die Mortali-

tätsdifferenzen der Geschlechter, in: Gärtner K., Grünheid E., Luy M. (Hrsg.): Lebensstile, 

Lebensphasen, Lebensqualität – Interdisziplinäre Analysen von Gesundheit und Sterblichkeit aus dem 

Lebenserwartungssurvey des BiB, Wiesbaden: VS Verlag für Sozialwissenschaften: 365-392. 

Marmot M. G., Shipley M. J., Rose G. (1984): “Inequalities in death. Specific explanations of a 

general pattern?”, The Lancet: 1003-1006. 

Martikainen P., Valkonen T. (1996): “Mortality after death of spouse in relation to duration of 

bereavement in Finland”, Journal of Epidemiology and Community Health 50: 264-268. 

Martikainen P. et al (2004), A comparison of socioeconomic differences in physical functioning 

and perceived health among male and female employees in Britain, Finland and Japan, So-

cial Science and Medicine, 59, 1287-1295. 

Mayer J.P, Taylor J.R., Thrush J.C. (1990) Exploratory cluster analysis of behavioral risk for 

chronic disease and injury: Implication for tailoring health promotion services. Journal of 

Community Health 15:377-389. 

McDonough P., Williams D. R., House J. S., Duncan G. J. (1999): “Gender and the socioeco-

nomic gradient in mortality”, Journal of Health and Social Behavior 40: 17-31. 

Miller G. H., Gerstein R. (1983): “The life expectancy of nonsmoking men and women”, Public 

Health Reports 98(4): 343-349. 

Nathanson C. A. (1984): “Sex differences in mortality”, Annual Review of Sociology 10: 191-213. 

Nathanson C. A. (1995): “Mortality and the position of women in developed countries”, in: Lo-

pez A. D., Caselli G., Valkonen T. (Ed.): Adult mortality in developed countries. From description 

to explanation, Oxford: Clarendon Press: 135-157. 

Nathanson C. A., Lopez A. D. (1987): “The future of sex mortality differences in industrialized 

societies. A structural hypothesis”, Population Research and Policy Review 6: 123-136. 

Newman A. B., Brach J. S. (2001): “Gender gap in longevity and disability in older persons”, Epi-

demiologic Reviews 23: 343-350. 

Nilsson S., Carstensen J. M., Pershagen G. (2001): “Mortality among male and female smokers in 

Sweden. A 33 year follow up”, Journal of Epidemiology and Community Health 55(11): 825-830. 

Pampel F. C. (2002): “Cigarette use and the narrowing sex differential in mortality”, Population and 

Development Review 28(1): 77-104. 

Pampel F. C. (2003): “Declining sex differences in mortality from lung cancer in high-income 

nations”, Demography 40(1): 45-65. 



 24

Pampel F. C., Zimmer Catherine (1989): “Female labour force activity and the sex differential in 

mortality: comparisons across developed nations, 1950-1980”, European Journal of Popula-

tion 5: 281-304. 

Payne S. (2001): “‘Smoke like a man, die like a man’? A review of the relationship between gen-

der, sex and lung cancer”, Social Science and Medicine 53: 1067-1080. 

Philips R. L., Kuzma J. W., Beeson W. L., Lotz T. (1980): “Influence of selection versus lifestyle 

on risk of fatal cancers and cardiovascular disease among Seventh-day Adventists”, Ameri-

can Journal of Epidemiology 112(2): 296-314. 

Pressat R. (1973): “Surmortalité biologique et surmortalité sociale”, Revue française de Sociologie 

14(numéro spéciale): 103-110. 

Preston S. H. (1970): “An international comparison of excessive adult mortality”, Population Stud-

ies 24: 5-20. 

Preston S. H. (1976): Mortality patterns in national populations. With special reference to recorded causes of 

death, New York et al.: Academic Press. 

Puck J. M., Willard H. F. (1998): “X inactivation in females with X-linked disease”, New England 

Journal of Medicine 338(5): 325-328. 

Ram B. (1993): “Sex differences in mortality as a social indicator”, Social Indicators Research 29: 83-

108. 

Retherford R. D. (1975): The changing sex differential in mortality, Studies in Population and Urban 

Demography 1, Westport, London: Greenwood Press. 

Rogers R. G. (1995a): “Marriage, sex, and mortality”, Journal of Marriage and the Family 57: 515-526. 

Rogers R. G. (1995b): “Sociodemographic characteristics of long-lived and healthy individuals”, 

Population and Development Review 21(1): 33-58. 

Rogers R. G., Hummer R. A., Nam C. B. (2000): Living and dying in the USA. Behavioral, health, and 

social differentials of adult mortality, San Diego et al.: Academic Press. 

Rogers R. G., Powell-Griner E. (1991): “Life expectancies of cigarette smokers and non-smokers 

in the United States”, Social Science and Medicine 32(10): 1151-1159. 

Schepers J., Wagner G. (1989): “Soziale Differenzen der Lebenserwartung in der Bundesrepublik. 

Neue empirische Analysen”, Zeitschrift für Sozialreform 35: 670-682. 

Skuse D., James R. S., Bishop D. V. M., Coppin B., Dalton P., Aamodt-Leeper G. (1997): “Evi-

dence from Turner’s syndrome of an imprinted X-linked locus affecting cognitive functi-

on”, Nature 387: 705-708. 

Smith D. W. E. (1989): “Is greater female longevity a general finding among animals?”, Biological 

Review 64: 1-12. 



 25

Smith D. W. E., Warner H. R. (1989): “Does genotypic sex have a direct effect on longevity?”, 

Experimental Gerontology 24: 277-288. 

Stillion J. M. (1985): Death and the sexes. An examination of differential longevity, attitudes, behaviors, and 

coping skills, Washington et al.: Hemisphere Publishing Corporation. 

Stolnitz G. J. (1956): “A century of international mortality trends, II”, Population Studies 10(1): 17-

42. 

Struyck N. (1740): Inleiding tot de Algemeene Geographie, benevens eenige sterrekundige en andere Verhande-

lingen, Amsterdam: Issak Tirion.  

Tabutin D. (1978): “La surmortalité féminine en Europe avant 1940”, Population 33(1): 121-148. 

Trovato F., Lalu N. M. (1996): “Narrowing sex differentials in life expectancy in the industrial-

ized world: early 1970’s to early 1990’s”, Social Biology 43(1-2): 20-37. 

Trovato F., Lalu N. M. (1998): “Contribution of cause-specific mortality to changing sex differ-

ences in life expectancy. Seven nations case study”, Social Biology 45(1-2): 1-20. 

Trovato F., Lalu N. M. (2001): “Narrowing sex differences in life expectancy. Regional variations, 

1971-1991”, Canadian Studies in Population 28(1): 89-110. 

United Nations Secretariat (1988): “Sex differentials in life expectancy and mortality in developed 

countries. An analysis by age groups and causes of death from recent and historical data”, 

Population Bulletin of the United Nations 25: 65-107. 

Valkonen T. (1993): “Problems in the measurement and international comparisons of socio-

economic differences in mortality”, Social Science and Medicine 36: 409-418. 

Vallin J. (1995): “Can sex differentials in mortality be explained by socio-economic mortality dif-

ferentials?”, in: Lopez A. D., Caselli G., Valkonen T. (Ed.): Adult mortality in developed coun-

tries. From description to explanation, Oxford: Clarendon Press: 179-200. 

Verbrugge L. (1985): “Gender and health. An update on hypothesis and evidence”, Journal of 

Health and Social Behaviour 26: 156-182. 

Verbrugge L. (1989): “The twain meet. Empirical explanations of sex differences in health and 

mortality”, Journal of Health and Social Behavior 30: 282-304. 

Waldron I. (1976): “Why do women live longer than men?”, Social Science and Medicine 10: 349-362. 

Waldron I. (1978): “Type A behaviour and coronary heart disease in men and women”, Social 

Science and Medicine 12B: 167-170. 

Waldron I. (1983a): “The role of genetic and biological factors in sex differences in mortality”, in: 

Lopez A. D., Ruzicka L. T. (Ed.): Sex differentials in mortality. Trends, determinants and conse-

quences, Canberra: Australian National University Press: 141-164. 

Waldron I. (1983b): “Sex differences in human mortality. The role of genetic factors”, Social Sci-

ence and Medicine 17(6): 321-333. 



 26

Waldron I. (1985): “What do we know about causes of sex differences in mortality? A review of 

the literature”, Population Bulletin of the United Nations 18: 59-76. 

Waldron I. (1986): “The contribution of smoking to sex differences in mortality”, Public Health 

Reports 101: 163-173. 

Waldron I. (1993): “Recent trends in sex mortality ratios for adults in developed countries”, Social 

Science and Medicine 36(4): 451-462. 

Waldron I. (1995): “Contributions of biological and behavioural factors to changing sex differen-

ces in ischaemic heart disease mortality”, in: Lopez A. D., Caselli G., Valkonen T. (Ed.): 

Adult mortality in developed countries. From description to explanation, Oxford: Clarendon Press: 

161-178. 

Waldron I. (2000): “Trends in gender differences in mortality: relationships to changing gender 

differences in behaviour and other causal factors”, in: Annandale E., Hunt K. (Ed.): Gen-

der inequalities in health, Buckingham: Open University: 150-181. 

Weber M. (1978): Economy and Society, 2 Vols., edited by G. Roth and C. Wittich. Berkeley, CA: 

University of California Press. 

Wiehl D. G. (1938): “Sex differences in mortality in the United States”, Milbank Memorial Fund 

Quarterly 16: 145-155. 

Wingard D. L. (1982): “The sex differential in mortality rates. Demographic and behavioral fac-

tors”, American Journal of Epidemiology 115(2): 205-216. 

Wingard D. L. (1984): “The sex differential in morbidity, mortality, and lifestyle”, Annual Review of 

Public Health 5: 433-458. 

Wingard D. L., Suarez L., Barrett-Conner E. (1983): “The sex differential in mortality from all 

causes and ischemic heart disease”, American Journal of Epidemiology 117(2): 165-172. 

Winkelstein W. Jr., Stenchever M. A., Lilienfeld A. M. (1958): “Occurence of pregnancy, abor-

tion, and artificial menopause among women with coronary artery disease. A preliminary 

study”, Journal of Chronic Disease 7: 273-286. 



 27

7. FIGURES AND TABLES 

 
 
Figure 1.  MCA results on health behavior and attitudes, age 60-69 (West Germany, 1984/86) 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Own calculations, based on LES data. 
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Figure 2.  Kaplan Meier Survival Functions for the defined living arrangement groups 
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Table 1. Number of individuals, deaths, and survival time in months for the analyzed cohorts of 

the LES West-sample by age at first interview in the years 1984-1986 and estimated survival time 

for the West German population, based on official population statistics 

 
 

 
 

Individuals 
 

Deaths 
Survival 
Time 

95% Confidence 
Interval 

West German 
Population 

Females, ages 60-69 673 162 151.50 148.27 - 154.73 149.26 

Males, ages 60-69 680 280 135.43 131.63 - 139.23 134.04 

 

 
Notes: 
Survival time limited to 171.0 months observation time of the LES. 
Pseudo-cohorts for West German population for the years 1985 to 1998 (168.0 months), see Luy and Di 
Giulio (2005). 
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Table 2. Selected health behavior, by respondent’s age and sex, (West Germany, 1984/86). 

 

 

 Age Group 60-69 

 Males Females 

 “Type A” behavior   

Low 45.9 51.5 

Moderate 28.3 28.1 

High 25.8 20.4 

Total 100.0 100.0 

Cases 667 658 

 

Health-conscious behavior 
  

Much or very much 49.9 44.3 

Moderate 40.2 45.5 

Bad or very bad 9.9 10.3 

Total 100.0 100.0 

Cases 677 671 

 

Expected own influence on health 
  

Much or very much 67.0 65.1 

Moderate, few, or nothing 33.0 34.9 

Total 100.0 100.0 

Cases 676 670 

 

Current health status 
  

Good or very good 27.7 24.1 

Medium 47.0 52.9 

Bad or very bad 25.2 23.0 

Total 100.0 100.0 

Cases 674 671 

 
Body Mass Index 

  

Normal, BMI < 25 40.5 53.0 

Overweight, BMI 25 - 30 50.4 37.7 

Obese, BMI > 30 9.1 9.3 

Total 100.0 100.0 

Cases 659 642 

(continues) 
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Table 2 (continued) . Selected health behavior, by respondent’s age and sex, (West Germany, 

1984/86). 

 

 Age Group 60-69 

 Males Females 

Job situation   

Worked never or long ago, no stress 6.0 45.7 

Worked long ago, stressful 3.2 8.3 

Working/recently stopped working, no 
stress 

51.0 35.2 

Working/recently stopped working, 
stressful 

39.8 10.7 

Total 100.0 100.0 

Cases 679 661 

 
Vegetable and fruit intake 

  

Not regularly 77.2 64.8 

Almost daily 22.8 35.2 

Total 100.0 100.0 

Cases 676 665 

   

High consumption of spirits   

Never 27.9 52.9 

Moderately 51.6 40.3 

Often 20.5 6.8 

Total 100.0 100.0 

Cases 663 643 

 
Engaged in  sports 

  

Not regularly 27.3 27.2 

Regularly 72.7 72.8 

Total 100.0 100.0 

Cases 664 658 

 
Living arrangements 

  

Couple living together 62.4 46.6 

Couple living together + others 28.5 14.1 

Living without partner but with others 3.3 8.4 

Living alone 5.8 30.8 

Total 100.0 100.0 

Cases 670 652 

 
Education 

  

Low level 71.9 76.4 

Medium level 13.7 18.4 

High level 14.4 5.2 

Total 100.0 100.0 

Cases 679 670 

(continues) 
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Table 2 (continued) . Selected health behavior, by respondent’s age and sex, (West Germany, 

1984/86). 

 

 Age Group 60-69 

 Males Females 

Smoking habits   

Never smoked 15.0 68.6 

Smoked in the past 50.6 16.7 

Currently smoking 34.4 14.7 

Total 100.0 100.0 

Cases 680 666 

   

Support in case of emergency   

Less than 3 persons to ask 43.8 53.1 

More than 3 persons to ask 56.2 46.9 

Total 100.0 100.0 

Cases 673 667 

   

Survival status at time of 2nd survey   

Alive 58.8 75.9 

Deceased 41.2 24.1 

Total 100.0 100.0 

Cases 680 673 

 
Source: Own, based on LES data 
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Table 3: Characteristics of the lifestyles group defined by the Cluster Analysis, age 60-69 (West 

Germany, 1984/86) 

 ACTIVE BON VIVANT

Group 1/4 % ot the sample % in the group % in the sample 
45.45 42.1 25.2 retired not long ago, stressful job 

51.2 33.6 past smoker 
56.8 42.4 BMI overweight 
36.9 24.5 currently smoking 
53.3 42.8 working now or retired since not long, no stressfull job 
79.4 70.4 no vegetable/fruit intake

19.5 13.3 heavy drinkers 
58.1 51.1 more than three people to ask for help
39.2 32.7 dead after 14 years
51.1 44.4 moderate drinkers 
76.9 71.1 engaged in physical activity 
27.6 22.6 Type A Personality 
70.9 65.7 cannot influence their health

51.2 46.9 take good care of their health
46.8 42.7 take moderate care of their health 

INTERVENTIONIST 
Group 2/4 % ot the sample % in the group % in the sample 

34.44 82.0 41.3 never smoke 
59.0 25.4 never worked or retired not long ago, no stressfull job
82.2 67.3 alive after 14 years

54.3 38.8 never drink alcohol 
59.2 44.9 normal BMI 
37.6 28.7 regular vegetable/fruit intake 
54.5 47.7 not Type A 
53.9 48.0 less than three people to ask for help 
52.2 46.9 take great care of their health 

NIHILIST 
Group 3/4 % ot the sample % in the group % in the sample 

14.41 55.9 10.1 do not take care of their health 
48.2 8.9 obese
57.4 33.8 cannot influence their health 
40.0 26.6 do no regular sports
45.6 32.7 dead after 14 years

33.9 24.0 poor helath status 
52.8 42.8 working now, or retired not long ago, no stressfull job 

PAST WORKAHOLICS 
Group 4/4 % ot the sample % in the group % in the sample 

5.69 100.0 5.7 worked in the past, stressful job 
61.0 38.8 never drink alcohol 

 
Source: Own, based on LES data 
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Table 4. Lifestyle groups by sex, West Germany 60-69 age (1984-86) 

 Men Women 

Active bon-vivant 70.0 20.6 

Interventionist 10.9 58.3 

Nihilist 15.9 12.9 

Past workaholics 3.2 8.2 

Total 100.0 100.0 

Total (abs.) 680 673 

Source: our elaboration on LES data 
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Table 5. Results of Cox regression on mortality, by different health  behaviors, lifestyles, and 

living arrangements; odds ratio, ages 60-69 (West Germany, 1984/86) 

 

Couple with 
no other 
members

Couple with 
other members 

or no couple 
with other 
members

Alone

Male (ref. Female) 1.931 *** 2.275 *** 1.720 *** 1.709 *** 2.033 *** 0.942 1.837 *

Age 1.087 *** 1.080 *** 1.080 *** 1.086 *** 1.074 ** 1.097 * 1.091 *

Education (ref. Low)
Medium 0.890 0.984 0.880 0.854 1.102 0.694
High 0.606 ** 0.754 0.595 * 0.641 0.613 0.512

Living arrangement (ref. Living alone)
Couple living together 0.828 0.881 0.798
Couple living together and with other members 0.574 ** 0.620 ** 0.569 **
Living without a partner but but others 1.044 1.009 1.042
Unknown 1.445 1.321 1.534

Lifestyle (ref. Interventionist)
Active bon-vivant 2.051 *** 1.544 * 3.328 *** 2.531 ***
Nihilist 2.831 *** 2.089 ** 5.512 *** 2.194 *
Past workaholic 2.186 *** 1.763 1.986 2.956 ***

Current health status (ref. Good or very good)
Medium 1.408 **
Bad or very bad 2.285 ***

Health-conscious behavior (ref. Moderate)
Much or very much 1.288 *
Bad or very bad 1.255

Expected own influence on health (ref. Medium, bad or very bad)  1.177

BMI (ref. Normal)
Overweight 1.030
Obese 1.292
Unknown 1.883 **

Regular vegetable and fruit intake (ref. No) 1.218

Engaged in sports (ref. Not regularly)
Regularly 0.759 *
Unknown 1.003

Smoking habits (ref. Never smoked)
Past smoker 1.562 **
Currently smoking 2.112 ***

Consumption of spirits (ref. Moderately)
Never 1.197
Regularly 1.348 *
Unknown 1.422

Type A Personality (ref. Strong)
Moderate 0.986
Low 0.870

Job situation (ref. Working now,  no stressfull job)
Never worked or retired since>10 years, no stressfull job 0.842
Retired since>10 years, stressfull job 1.087
Working now or retired<10 years, stressfull job 0.904

Support from more than 3 people if needed (ref. Less than 3) 0.830

-2logl (without covariates) 6146.760 6146.760 6146.760 6146.760 3134.147 1157.896 818.901
-2logl (with covariates) 6074.547 *** 6048.968 *** 5934.852 *** 6002.722 *** 3066.224 *** 1119.253 *** 788.386 ***

Number of individuals 1353 1353 1353 1353 722 360 240

by living arrangements
Model 1 Model 2 Model 3 Model 4 Model 4a Model 4b Model 4c

 
* p<0.05; ** p<0.01; ***p<0.001 
Source: Own, based on LES data 
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Table 6. Cox regression by lifestyle groups, odds ratio, 60-69 age (West Germany, 1984/86) 
 

 

Male (ref. Female) 1.730 ** 1.406 1.908 ** 

Age 1.046 1.210 *** 1.089 * 

Education (ref. Low) 

Medium 0.841 0.865 1.249
High 0.633 0.460 0.625

Living arrangement (ref. Living alone) 

Couple living together 0.664 1.130 0.927
Couple living together with other members 0.442 ** 0.688 -
Living without partners but with others 0.999 0.817 -

-2logl (without covariates) 2880.966 936.892 849.375
-2logl (with covariates) 2856.504 *** 905.679 *** 835.327 * 

Number of individuals 604 451 191

Active bon-vivant Interventionist Nihilist

 
* p<0.05; ** p<0.01; ***p<0.001 
Source: Own, based on LES data 

  
 


