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Abstract 

The main research objective of this work is to identify possible channels through which 

socioeconomic status proxied by education influences the risky health behaviours: smoking 

tobacco, alcohol abuse and consumption and overeating. Econometric estimations on each of these 

bad habits shows that measures of cognitive ability, attitude towards life, social integration, 

description of the main job and the monthly household income together explain over 67% 

of the negative smoking gradient by education, 77.5% of the differences in at least 

occasional alcohol consumption but only around 6% of the negative gradient on being 

obese. The relationship between heavy alcohol abuse and education is against all 

expectations a positive one and only some measures of attitude towards life and social 

integration reduce the probability of alcohol abuse. Furthermore, the newly introduced 

additive theory which states that an individual accumulates risky health behaviours 

reflecting, and hence explained by, personal characteristics is tested. The results of the 

econometric analysis confirm that schooling has a negative effect on cumulating bad habits. 

It is shown that the level of education has little impact on picking up one unhealthy habit, 

whereas the chance of adding another one or two to this vice on average increases by about 

8% with each level of education.  
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1 Introduction and research question 

In 2004 tobacco use, alcohol consumption and overweight lead to 10.2 million deaths 

worldwide. These risky health behaviours (RHBs) are therefore responsible for 17.3% of 

attributable global mortality, for 23.9% of mortality in middle-income countries and as 

much as 27.9% in high-income countries1. In addition, smoking, drinking, and overweight 

are the three leading risk factors of morbidity in high-income countries, accounting for 

23.2% of the total disability-adjusted life years (DALYs) lost. (WHO, 2009) Smoking 

tobacco increases the chances of heart diseases and strokes, and substantially increases the 

risk of suffering from lung cancer and chronic respiratory diseases. Even though moderate 

alcohol consumption decreases the chance of coronary heart disease, stroke and diabetes, 

„alcohol is responsible for approximately 20% of deaths due to motor vehicle accidents, 

30% of deaths due to oesophageal cancer, liver cancer, epilepsy and homicide, and 50% of 

deaths due to liver cirrhosis.‟ (WHO, 2009, p.21) Additionally, worldwide „... 44% of 

diabetes burden, 23% of ischaemic heart disease burden and 7–41% of certain cancer 

burdens are attributable to overweight and obesity.‟ (WHO, 2009, p.18) The high impact 

on population health and the induced economic effects justifies the political attention 

drawn to these behaviours. Microeconomic research focuses on the individual‟s reasons to 

pick up habits that give immediate gratification but are potentially harmful to the human 

body. Understanding the individual determinants of RHBs allows policy makers to take 

appropriate actions and influence the initially free decision to follow a temptation or refrain 

from it.  

Many economic and psychological studies (Cutler&Lleras-Muney, 2010; Maera, 2001; Adler 

et al, 1993; Kenkel, 1991; etc.) depict socioeconomic status (SES), measured either by years 

of schooling, by income or by both, as an explanation for differences in unhealthy 

behaviour. In this paper determinants of risky health behaviours are closely examined to 

find the channels that mediate the influence of schooling and income on each health 

disinvestments separately and overall. The research objective of this paper is to identify 

possible mediators of the health gradient by education following the methodology of the 

article Understanding differences in health behaviors by education. (Cutler & Lleras-Muney, 2010) In 

this article various personal characteristics such as income, health knowledge, conceptual 

thinking, discount rates, risk aversion and the value of the future are examined to see how 

much of the health gradient by education is mediated by each of these factors. The added 

value of the underlying work is to reproduce some of Cutler and Lleras-Muney`s results 

who used US American and British data with a comprehensive European database. 

Additionally, contributing to the existing literature the established notion of utility theory, 

which states that an individual`s behaviour is the same towards any bad habit reflecting an 

individual discount rate, will be challenged by the newly introduced “additive theory”2. 

                                                      

1 Gross national income per capita is > 825US$ for middle-income countries and >10,066 US$ for high-income countries 
2 To my knowledge this theory has not been proposed elsewhere in the literature of risky health behaviours.  
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Whereas traditional utility theory expects that „... people who care about their health would 

maximise longevity in all ways‟ (Cutler & Lleras-Muney, 2010, p. 14) (i.e. behave the same 

towards all unhealthy habits) the additive theory hypothesises that every person has a taste 

for different unhealthy behaviours independent of her socioeconomic status. However, 

whether a person picks up more than one bad habit, or on the contrary tries to compensate 

her misbehaviour with an otherwise healthy lifestyle, depends on her relative rank within 

the society. Following this hypothesis, a highly educated person derives the same 

immediate gratification and has the same knowledge about the adverse effects of smoking 

as a lower educated person and is therefore not less likely to be a smoker. However, the 

probability to adopt an additional unhealthy habit such as alcohol abuse decreases with 

socioeconomic (SE) rank, because higher educated try to counterbalance their 

misbehaviours. The additive theory contributes an alternative explanation of differences in 

behaviours between socioeconomic groups.  

In the following section selected literature on risky health behaviours and 

socioeconomic status will be reviewed. In Chapter 3 and 4 of this work European data will 

be analysed to investigate the link between education and three RHBs - tobacco use, 

alcohol consumption, and overeating. After this, the above introduced hypothesis about an 

additive behaviour reflecting the SES of a person will be tested. The final Chapter 5 gives a 

concluding summary comparing existing results from the literature with gained insights 

from the underlying data analysis. 
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2 Selected literature review 

The relative rank of a person within the society has an undeniable impact on her health 

status, this is said to be „One of the greatest generalizations to emerge from empirical 

research on health in the United States‟ (Farrell and Fuchs, 1982, p. 217) Most of this 

research is based on the health investment model introduced by Grossman in 1972. The 

central preposition of this model states that health – similar but not identical to human 

capital – is a stock that an individual can invest in to increase the output (healthy life years) 

but which depreciates over time. Investing in the capital stock of health can be carried out 

by the utilization of health care and by the engagement in health promoting activities. The 

efficiency of using and engaging depends on income and education reflecting one‟s relative 

social rank or socioeconomic status. Reviewing studies on health outcomes Adler et al. 

(1994) showed that, no matter which measure of social or economic rank the researcher 

uses, the conclusion that health increases gradually with the rank within the society, is 

ubiquitous.  

But what is it that allows people with higher income or better education to use their 

primal health stock more efficiently and thus optimise longevity and good health? The 

health promoting force of income is somewhat straight forward since financial resources 

facilitate the access to medical care, healthy nutrition and possibilities to exercise. However, 

„(...) other health-promoting behaviours save money: smoking, drinking and overeating all 

cost more than their health-improving alternatives.‟ (Cutler&Lleras-Muney,2010; p.8) In 

addition to lower relative prices and better accessibility of medical care, high income 

increases daily consumption and hence the utility that can be derived from consumed 

goods every day. According to utility theory the value of an extra life year is higher if one´s 

steady state consumption alters. (Cutler&Lleras-Muney, 2010). Well-off individuals will 

therefore invest more in longevity than people with lower incomes because their utility of 

the future is relatively high compared to worse-off individuals. What should be mentioned 

briefly is that the causality from income to health might be reversed in case of disablement 

and chronic illnesses. This “drift hypothesis” has been proven for severe illnesses such as 

schizophrenia but for milder diseases that do not have a major impact on social and mental 

behaviour it is unlikely to hold. All the more, many severe diseases that impair the ability to 

work occur in older ages when income is no longer dependent on it. (Adler et al., 1994) It 

has been shown that the command over monetary resources and the access to care does 

not fully explain the relationship between socioeconomic status and health. (Cutler&Lleras-

Muney, 2010; Adler et al, 1993).  

The vast majority of econometric studies uses education as a proxy of socioeconomic 

status, even though schooling rather reflects the social than the economic rank. It is valid 

to assume that education is more relevant to investment or disinvestment in health because 

the level of schooling is obtained in early ages and does not change during the life cycle. It 

is therefore not subject to exogenous shocks and once an educational level is achieved it 

cannot decrease anymore. (Guthrie et al., 2009) Furthermore, the concern about reverse 

causality between SES and health is mitigated if education is used as a measure of social 
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rank.3 Not to mention that in many cases income and education are closely correlated due 

to the causal effect education has on income.  

In their 2010 article Cutler and Lleras-Muney showed that the probabilities of smoking, 

heavy alcohol consumption and obesity reduce by 3%, 1.8% and 1.4% with each additional 

year of education. This estimations confirmed Cutler and Glaeser`s results from 2005, 

where they found that college graduates are 10 percentage points less likely to pick up bad 

habits than high-school dropouts. The link between education and risky health behaviours 

has been found in similar studies (Arendt, 2004; Kenkel, 1991; Meara, 2001; Wray et al., 

2005). The pending question about the factors mediating this link is of high topicality in 

current health economic research, even though the search for variables related to schooling 

and health outcomes is not new. In 1982 Farrell and Fuchs rejected the direct causality 

from schooling to smoking in favour of a third variable, such as an individual discount rate 

influencing choices about education and health investments simultaneously. Later it has 

been shown that short- and long-run discounting is not the major driving force behind the 

differences in smoking behaviours by socioeconomic status. (Cutler&Lleras-Muney 2010; 

Kenkel, 2007) Another hypothesis is that schooling increases knowledge about adverse 

outcomes of unhealthy behaviours. Even though, the perceived impact of health inputs 

explains part of the education gradient (i.e. the health gradient by level of education), it 

seems that the ability to use this knowledge is of higher relevance. (Cutler&Lleras Muney, 

2010; Cutler&Glaeser, 2005; Kenkel, 1991; Meara, 2001) The general ability to access and 

process information and derive rational decisions from it are referred to as the cognitive 

ability of a person. The direction of causality between education and cognitive ability have 

been examined concluding that „Schooling fosters the development of cognitive processes 

that underpin performance on most IQ tests.‟ continuing that „… schooling conveys this 
influence on IQ and cognition through practices that appear unrelated to systematic 

variation in quality of schools.’ (Ceci, 1991, p. 703) Cutler and Lleras-Muney (2010) find 

that general cognition scores in the US account for 15%, 9% and 10% of the education 

gradient respectively for smoking, obesity and drinking. The estimated impact of cognitive 

ability in the UK data set is even higher with 18% (obesity) and 45% (smoking) of the 

education gradient being explained by it. Another explanation for the health gradient by 

education put forward in the literature is closely related to the concept of the utility derived 

from extra life years. Individuals who are satisfied with their current and future life expect 

to obtain more value from each additional year. These people will therefore invest more to 

live longer than persons who are rather pessimistic about their present and future life. 

Other personal characteristics that impair the mental capacity to behave sensible are stress 

perception, depression and sense of control over life. All these measures of attitudes 

towards life do however explain little of the differences in risky health behaviours by 

education. (Cutler & Lleras-Munes,2010; Cutler & Glaeser, 2005) This does of course not 

imply that they do not have an independent effect on smoking, drinking or overeating. The 

last channel dealt with in this short literature review can be summarized as social 

integration channel. There are several reasons why social contacts influence bad habits. 

First, unhealthy behaviour might be stigmatised by relatives, friends and neighbours, and 

                                                      

3 This might not be true for childhood health which could influence educational attainment.  
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following this, the immediate gratification or utility of this misbehaviour reduces. Second, it 

is conceivable that observed adverse health outcomes and common knowledge about the 

risks of smoking, drinking or obesity are spread through networks. Finally, positive 

relationships with other human beings can help during difficult times and hence keep a 

person from smoking, drinking or eating too much out of frustration. Meara (2001) finds 

that these network effects are exacerbating the differences by education, and Cutler and 

Lleras-Muney (2010) estimate that up to 9% of the education gradient on smoking is due to 

social ties and contributions. 

All these explanations do not account for one possibly important difference between 

individuals that might determine education and behaviours at the same time: genetic 

predisposition. The comparison of identical and fraternal twins‟ risky health behaviours in 

Minnesota indicated that „... 72 percent of the variation across people in body mass is [...] 

the result of purely genetic factors.‟ (Cutler & Glaeser, 2005, p.242)This is the highest 
heritability of unhealthy habits found in the study, with that for smoking being 30% and 

that for heavy drinking 38%. Other factors such as early life social status measured by the 

parents‟ education lower the chances of obesity and smoking. (Wray et al., 2005) It is 

however valid to assume that the educational level of the parents highly correlates with the 

own educational level and is hence reflected by it. (Davis-Kean, 2005) 

 

In the remainder of this work the differences in risky health behaviours by education 

will be examined and some possible channels of this link will be discussed and tested using 

data of selected European countries.  



6 
 

3  Data and variables 

Chapter 3 gives an overview of the data used and the variables constructed to find an 

answer to the question if and why better educated people are less likely to adopt risky 

health behaviours. In Section 3.1 the “Survey of Health, Ageing and Retirement in Europe” 
(SHARE) will be introduced. After this the constructed dependent and independent 

variables will be presented. 

3.1 SHARE – Survey of Health, Ageing and Retirement in Europe 

The Mannheim Research Institute for the Economics of Ageing (MEA) coordinates the 

data collection for the research project SHARE. The project was initiated in 2004 following 

an appeal from the European Commission for a “European Longitudinal Ageing Survey” 
(www.share-project.org/, accessed July 1st 2011). During the first interview wave data has 

been collected in eleven countries of the European Union (EU) – Austria, Belgium, 

Denmark, France, Germany, Greece, Italy, the Netherlands, Spain, Sweden, Switzerland – 

and Israel of more than 45,000 individuals and households. The primary study population 

was defined by the SHARE project as „All individuals born in 1954 or earlier, speaking the 

official language of the country and not living abroad...‟ (SHARE, 2011, P.7) The 

publication of the first wave in 2005 was followed by a second wave released in 2008 which 

will be the main source of data for this work. For the second wave new member states of 

the EU have been added to reflect the regional and cultural diversity of the European 

Union: the Czeck Republic, Poland and Ireland. The acquired data includes: 

 

‘… health variables (e.g. self-reported health, health conditions, physical and cognitive functioning, 

health behaviour, use of health care facilities), bio-markers (e.g. grip strength, body-mass index, 

peak flow), psychological variables (e.g. psychological health, well-being, life satisfaction), economic 

variables (current work activity, job characteristics, opportunities to work past retirement age, 

sources and composition of current income, wealth and consumption, housing, education), and social 

support variables (e.g. assistance within families, transfers of income and assets, social networks, 

volunteer activities).’ (www.share-project.org/, accessed July 1st, 2011) 

 
A third interview wave was released in 2010 with the main focus on the life history of 

the respondents of the first and the second wave. 30,000 men and women have been asked 

questions about their earlier and later life „… ranging from partners and children over 
housing and work history to detailed questions on health and health care.‟ (SHARELIFE, 
2010, p.4) 

In all three waves the data was collected in computer-assisted face-to-face interviews 

and a self-completion paper-and-pencil questionnaire. Data collected in personal interviews 

can be trusted to be free of biases stemming from respondent‟s misunderstanding or 

http://www.share-project.org/
http://www.share-project.org/
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misinterpretation. It is however possible that respondents are uncomfortable to tell a 

person the genuine truth and therefore not be completely honest. As long as these 

extenuations are not systematically related to any other relevant variable the data can be 

considered to be consistent and reliable. Another possible problem might arise if the 

various cultural and institutional backgrounds of the 15 participating countries influence 

the analysis. 4 

3.2 Constructed variables 

For the data transformations, the logit regressions and the prediction of probabilities the 

statistical software package STATA 10 has been used. The SHARE data base provides 

ready transferable data for STATA and SPSS for all waves and modules. To perform an 

econometric analysis selected modules had to be merged and variables constructed5. How 

the dependent and independent variables have been created will be presented in the 

remainder of Chapter 3. 

3.2.1 Risky health behaviours (RHBs) 

The four RHBs that will be used as dependent variables are current smoking, heavy 

drinking, occasional drinking and obesity. All these variables are dichotomous variables 

taking on the value 1 if a bad habit is observed and 0 otherwise. The World Health 

Organization (WHO, 2009) reports, that in 2004 tobacco use, overweight and obesity, and 

alcohol use have been three of the 10 leading causes of attributable mortality in middle- 

and high-income countries. Together they accounted for almost 24% of the deaths in 

middle-income countries and 28% in high-income countries. 

In the interviews respondents have been asked whether they smoke at the present time, 

or not, allowing the construction of a dichotomous variable taking on the value 1 for 

“current smoker” and 0 for “current non-smoker”. Of the 25,840 persons that gave a valid 
answer to this question, 19,135 answered “no” and 6,705 “yes”, indicating that the overall 

smoking rate of the participating countries is 25.95%.  

A definition of unhealthy alcohol consumption is hard to find and differs between 

individuals. The World Health Organization (WHO) defines the consumption of 60 grams 

of pure alcohol on one occasion as hazardous drinking episode. In social sciences three or 

more glasses of alcohol every day are often used as an indicator for heavy drinking, whereas 

the WHO sees alcohol abuse on one occasion as harmful behaviour because it causes car 

accidents and might induce violence against strangers, family and friends. Since a scientific 

consensus on harmful drinking could not be found the construction of two different 

variables for the consumption of alcohol seems necessary. The first, classifies a respondent 

                                                      
4 The insignificance of the country effects have been tested by including country dummies in the analysis. 
5 The exact questions of the interview used in this paper can be found in the Appendix A 
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as heavy drinker if the consumption equals or exceeds three units of alcohol6 almost every 

day. This definition reflects continuous heavy alcohol intake rather than occasional 

hazardous drinking because the focus of this work lies on elaborated lifestyle choices rather 

than ill-conceived one-time decisions. The “heavy drinking” variable combines the answers 
to the questions how many days a week a respondent consumed alcohol in the last three 

months, and about how many drinks the respondent consumed on the days she drank 

alcohol. Following this definition, 8.5% of the population in the sample is classified as 

heavy drinker. The second variable on drinking is less restrictive and includes all 

respondents who stated that they had a glass of alcohol at least once a week during the last 

month. Of all respondents who answered the question on drinking correctly, 47.7% stated 

that they are consuming alcohol at least once a week.  

Obesity is generally defined as having a Body Mass Index (BMI)7 of 30 or more. 

Together with overweight (BMI > 25) obesity leads to 6.5% of the attributable deaths in 

high-income countries and increases the risk of coronary heart disease, ischemic stroke and 

diabetes. (WHO, 2009) In the SHARE interview respondents are asked to state their height 

and weight, which allows the calculation of the respondent‟s BMI. Again, a dichotomous 

variable has been constructed that takes on the value 1 for being obese and 0 otherwise. In 

the underlying sample almost 12.5% of all respondents have a BMI of at least 30. 

After examining the descriptive statistics of heavy drinking and being obese one might 

suspect a lack of balance of the dependent variables, meaning that too many of the 

observations are zero to get insight in the reasons for these behaviours. As Long in 1997 

points out: „...if there is little variation in the dependent variable (e.g., nearly all the 

outcomes are 1), a larger sample is required.‟ (p.54) However, according to Long an 

adequate sample for a Maximum Likelihood estimation should consist of over 500 

observations. The sample sizes are therefore large enough and the number of positive 

outcomes for heavy drinking and obese sufficiently high to obtain valid results.  

3.2.2 Socioeconomic status 

Various empirical studies (Adler, 1993; Wilkinson, 1996; Wray & MacCammon, 2005)) 

suggest that persons with a relative low rank within the society are less healthy than 

persons with a higher socioeconomic status. The level of education will be used as a proxy 

for SES since the effect of education on health and health behaviour is likely to be more 

robust than and to dominate the effect of income due to the fact that education rather 

determines income than vice versa. (Cutler &Lleras-Muney, 2010).  

The participants of the SHARE project were asked about their highest attained level of 

education. Since the educational systems differ by country the indicated answers have been 

harmonized according to the guidelines of the International Standard Classification of 

Education (ISCED). The ISCED defines seven levels of education ranging from school-

based programs for very young children to a research Master degree or a Doctor of 

                                                      
6
 The SHARE-interviewer tells the respondent that one unit of alcohol is defined as either one glass of beer (33cl), of table wine (12cl), 

of fortified wine (8cl) or of spirits (4cl). 
7 BMI = (weight in kilograms)/(height in meters)2 
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Philosophy (PhD). The variable of the level of education takes on seven values: (1) pre-

primary, (2) primary, (3) lower secondary8, (4) upper secondary, (5) post-secondary, (6) first 

tertiary and (7) second tertiary. (UNESCO, 1997) Of all participants 15,409 persons were 

willing and able to answer the question on the highest attained level of schooling. In the 

table below the absolute numbers and the share of respondents by education can be 

obtained: 

 

Level of education  
Absolute number of 

observations 
Share of 

observations 

pre-primary (1) 365 2.37 

primary (2) 3,977 25.81 

lower secondary (3) 2,696 17.5 

upper secondary (4) 4,837 31.39 

post-secondary (5)  688 4.46 

 first tertiary (6)  2,789 18.1 

second tertiary (7)  57 0.37 

Total 15,409 100 

Table 1: Number of observations by level of education 

 

Other measures of SES, such as the monthly household income per household member 

and the description of the main job, will be included in the analysis, too. They are, 

however, expected to have a weak independent influence on the health behaviours. The 

reason being, that the measure for income is hardly reliable because respondents are asked 

about the average monthly household income, which can be imagined to be hard to 

estimate. The second variable – description of the main job – contains somewhat artificial 

values ranging from (1) ”legislator, senior official or manager” to (10) “armed forces”. 
Therefore the interpretation of the impact the job description has on risky health 

behaviours should include at most the significance but not the sign of the coefficient.  

3.2.3  Mediating explanatory variables 

To explore the reasons for the relationship between SES proxied by education and risky 

health behaviour different sets of variables will be tested on their significance. 

Furthermore, the extent to which they mediate the education coefficient will be elaborated. 

The first set of variables tested contains three measures of the cognitive ability of a 

respondent. Cognitive ability is said to improve a human‟s capacity to accumulate and store 

information. It should help to recall knowledge and make rational decisions based on this 

                                                      
8 In most countries this level is the end of compulsory schooling. 
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knowledge. (Cutler & Lleras-Muney, 2010; Kenkel, 1991). In the SHARE interview 

respondents were confronted with three simple mathematical calculations that relate to 

daily life situations such as buying furniture at half price. From the answers of these three 

questions an ordered categorical variable was constructed, taking on the value 0 for zero 

questions answered correctly, 1 for one correct answer, 2 for two correct answers and 3 for 

answering all numeracy questions right9. On average the respondents got 1.6 calculations 

right. A second measure of cognitive ability reflects the memorizing abilities of the 

individual. A list of 10 words was read out loud to the respondent who was asked to listen 

carefully and repeat the words afterwards. After some time the delayed memorization was 

tested by asking the respondent to recall the 10 words again. The mean number of words 

memorized immediately was 5 and the mean number of delayed recall was 3.6 out of 10. 

Another mediating factor between education and health that can be found in literature is 

the attitude towards life. The theory behind this is closely related to Grossman‟s health 

investment model (1972) since a positive attitude and an optimistic view of the future 

increases the utility of longevity and leads to accordingly higher investments in health. 

(Cutler & LLeras-Muney, 2010) Three dichotomous variables reflecting optimism about 

current and future life are constructed using answers to the questions if and how regularly a 

respondent feels “full of energy”, “looks forward to the future” and “thinks that the future 
looks good”. The variables reflecting an optimistic attitude take on the value 1 if a 
respondent answers “often” and 0 otherwise. Over 58% of the respondents indicate that 
they are repeatedly looking forward to each day, almost 39% often feel full of energy and 

around 30% are very frequently feeling that the future looks good. The fourth measure of 

attitude towards life is an index variable ranging from 0 for completely dissatisfied with life 

to 10 for completely satisfied. The average response to this question is 7.6.  

The last attempt to explain why schooling affects health behaviours of human beings 

uses a set of explanatory variables that reveal the social integration of a person. Social 

contacts act as controlling mechanisms by reflecting and reacting to the individual‟s 
behaviours. Sharing the daily life with a person is probably the tightest social contact 

anyone can experience, therefore a dichotomous variable for living with a spouse or a 

partner should add independent explanatory power but might also enhance the effect of 

education on risky health behaviour. Almost 57% of the respondents indicated that they do 

not live as a single. Having children can have two concurrent effects: first, being parents 

might increase the value of the future and second, children are very often the harshest 

critics of parent‟s behaviour. The variable “children” takes on the value 1 if a respondent 
has at least one child and 0 otherwise. Of all respondents that gave a valid answer to the 

question how many children they have, over 88% stated having at least one child10. A final 

measure of social integration reflects the social activities outside the domestic home. If a 

respondent has been engaged in social activities11 at least once during the last month the 

                                                      

9 In the remainder of the paper all statistics and estimates are obtained from the sample of respondents that gave a valid answer to all 
questions relevant for the construction of the dependent and independent variables.  
10 Since virtually all respondents have regular contact with their children, and the contact frequency does not differ with education, the 
frequency of contacts will be ignored 
11 Voluntary or charity work, cared for sick or disabled adult, provided help to family, friends or neighbours, attended educational or 
training course, gone to sport, social or other kind of club, taken part in religious organizations or taken part in political or community 
organization 
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variable of being active takes on the value 1 and 0 otherwise. Almost 48% of the 

respondents indicated to have participated in social activities during the last month. 

 

In Chapter 4 the econometric methods using the introduced variables will be elaborated 

and the results presented. Furthermore, the additive theory will be tested with the same 

explanatory variables and the limitations of the data analysis discussed. 

 



12 
 

4 Methods and results 

In this chapter the methods used to calculated the predicted probability of adopting 

unhealthy habits and the marginal effects of different explanatory factors will be explained. 

Following this theoretical part the results of these estimations will be presented and the 

goodness of fit elaborated. In section 4.5 an ordered index variable will be implemented to 

create one single measure of unhealthy behaviour and test whether accumulating bad habits 

is influenced by the level of education. The final part of this chapter deals with limitations 

of the data and methods. 

4.1  Methods 

To explore the effects of an individual‟s relative social rank on four different self-

harming health behaviours – heavy and occasional drinking, smoking and overeating – a 

binary logit regression is used12. The distribution of the error term is hence not linear as in 

the common Ordinary Least Squares estimations but follows a logistic distribution13. 

Besides the distribution of the error term, the regression function of a binary model is the 

same as in a linear regression model with the exception that the dependent variable takes 

on only two values – 1 and 0. This binary choice implies that the underlying latent variable, 

which can be a continuous variable, is not captured in the regression. As the result of 

interest is the probability with which one event occurs this is not a weakness but a virtue of 

the model.14 

Four different regressions that all take on the following functional form are estimated:  

 

 (1) 

 

The achieved level of education is used as a proxy of the relative rank in society, and is 

the variable of interest whereas age and gender are added as control variables in all 

regressions. The variable vector X contains a set of explanatory individual characteristic 

that are added to the basic regression to entangle different channels through which 

education might influence the adoption of unhealthy habits. The first re-estimation adds 

measures of cognitive ability, the second uses the indicated attitude towards the own life, 

and the third further includes indicators of social integration. In a last step it is checked 

whether the position achieved in the main job or the monthly household income could add 

explanatory power to the model. 

Using a binary choice variable as the dependent variable the probability of an event 

occurring if an explanatory factor takes on different values can be predicted. Since the 

                                                      
12 A probit regression has also been used generating very similar results. 

13  
14 For further discussion of binary outcome models Chapter 14 in Cameron and Trivedi (2009) is recommended. 
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model is not linear the probability depends not only on the changed variable but also on 

every other variable in the regression. (Long and Freese, 2006) The probability that an 

event occurs for a given value of an explanatory variable is specified by the formula: 

 

  (2) 

 

As in equation (1) y is the dependent variable, x one or more independent variables, β 
the coefficient on x, and α is a constant value in the regression function. (Long and Freese, 

2006) 

In the remainder of this chapter the results of the basic estimations – which regress 

different unhealthy habits on education controlling for age and gender – and the re-

estimations adding various other explanatory variables will be presented. Furthermore the 

goodness of fit of the different model specifications will be compared. After this the 

hypothesis that risky health behaviours add up to reflect a person‟s characteristics is tested. 

In the last section of Chapter 4 the caveats of the regressors, especially endogeneity 

problems and attrition, will be discussed.  

4.2 Differences by level of education – are there any and how can they be 

explained? 

The first set of regressions (hereinafter referred to as basic regressions) includes the 

level of education, as well as age and gender of the respondent as independent variables. 

The regression on current smoking estimates a significantly negative impact of education on 

the probability of smoking. The result from the post-estimations yields the unexpected 

result that the predicted probabilities are strictly increasing with level of education only 

until tertiary education. This suggests that individuals obtaining at least a Bachelors degree 

are least likely to be current smokers whereas individuals with upper- or post-secondary 

education are most likely to pick up this unhealthy habit.  

The basic regression with heavy drinking as regressand shows that the effect of the 

educational level on heavy drinking is positive albeit only significant within a 90% 

confidence interval. The predicted probability of drinking more than three glasses of 

alcohol almost every day strictly increases with each level of schooling. 

The level of education has a highly significant15 and positive impact on drinking at least 

once or twice a week. As with heavy drinking, the estimated probabilities of drinking 

occasionally are increasing with every level of education. One should keep in mind that 

drinking is a dichotomous choice variable and hence does not reflect the latent variable 

underlying it. In this estimation no difference is made between heavy drinkers who drink 

daily and those drinkers who drink only one or two times a week. 

                                                      
15 at a 1%level 
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Being obese, defined as having a BMI of 30 or more, is negatively and highly significantly 

related to the obtained education. As expected, the predicted probabilities of being obese 

are strictly decreasing with the level of schooling. 

To evaluate and measure the socioeconomic inequality of each RHB the Population-

Attributable Risk (PAR) is calculated respectively. The PAR is a measure of the total 

impact of SES inequalities on the population. It has originally been designed for 

epidemiological studies to infer the proportional reduction in overall morbidity or mortality 

if everybody was experiencing the morbidity (mortality) rate of the highest SE group. To 

calculate the regression-based PAR the difference between the predicted probability of the 

entire population and the predicted probability of the highest (lowest) socioeconomic 

group are compared.(Mackenbach and Kunst, 1997) 

 

  (3) 

 

In applying this formula to risky health behaviours the SE inequalities of unhealthy 

habits can be compared with each other. Table 1 shows by how much the smoking, 

drinking, and obesity rates could be reduced if everybody was behaving the way people 

with the lowest/highest level of education behave. For smoking and obesity the lowest 

predicted rates are obtained in educational level 6 and 7, whereas the smallest share for 

both measures of drinking are obtained in the lowest level of education.  

 

Currently Smoking Heavy drinking Drinking Obese (BMI>30) 

Regression-based PAR 

(with rate of highest SES ) 
-14.5% 9.78% 47.23% -36.36% 

Regression based PAR 

(with rate of lowest SES)  
-5.51% -3.62% -51.32% 81.73% 

Table 2: Regression-based Population-Attributable Risk (PAR) 

One result of this simple calculation is that if the whole sample population would have 

attended university or college the rate of heavy drinkers would increase by almost 10%. 

The share of individuals who drink at least occasionally would rise by 47%, whereas the 

smoking and obesity rates would drop by 14.5% and 36.4%. If everybody was obtaining 

only primary education, the rates of smokers, heavy and occasional drinkers would 

decrease, whereas the share of obese people in the population would rise by over 80%. 

 

One important distinction between non-linear and linear models is that in the former „... 
the effect of a change in a variable depends on the values of all variables in the model and 

is no longer simply equal to one of the parameters in the model‟ (Long and Freese, 2006, p. 

116) Therefore the estimated coefficients cannot be interpreted as straightforward as in 

linear regression models. An expedient way to construe the coefficients is by means of 
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marginal changes in a certain independent variables for given values of the other 

variables.16 The first column of Table 2 shows the change in the predicted probability as 

education changes from its minimum – pre-primary education – to its maximum – second 

stage of tertiary schooling - with age and gender at the sample mean. The marginal change 

in the second column labels the change in probability if education rises from level 3 – 

lower secondary – to level 4 – upper secondary - when age and gender are again kept at 

their mean.  

 

min → max 

(percentage points) 

Marginal change 

(percentage points) 

Smoking -12.69 -2.14 

Heavy drinking 3.67 0.58 

Drinking 33.93 5.71 

Obesity -18.31 -3.22 

Table 3: Post-estimation results of the basic regressions 

Obtaining the highest educational level reduces the predicted probability of smoking by 

nearly 13 percentage points and of being obese by over 18 percentage points. However, it 

increases the probability of drinking and heavy drinking by almost 34 and 4 percentage 

points.  

The second column should be read as the difference between the educational levels 3 

and 4. Since the levels of education are specified as integers and the effect of education on 

the risky health behaviours can be assumed to be linear in the mid-region of the 

distribution17, the values can be interpreted as a change from compulsory schooling where 

basic cognitive skills are fully implemented to a more specialized education with highly 

qualified teachers. The biggest difference is obtained in the occasional drinking habits 

where an increase of 5.7 percentage points has been estimated. 

To examine the magnitude of the covariance of the level of education and other factors 

that possibly influence unhealthy habits, various sets of variables are included in the basic 

regression, starting with cognitive ability.18  

4.2.1  Cognitive ability 

As discussed in Chapter 2 an individual‟s ability to accumulated and process information 

as well as the ability to use acquired knowledge to form rational decisions could play a 

                                                      

16  (Long, 1997, p.74). 
17 Tested by including education2 and education3 in the regression using the Wald test on the significance of these coefficients 
18If a variable`s coefficient was tested to be not significantly different from zero on a 95% level, it was dropped in the following 
regressions.  
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mediating role in linking education and risky health behaviours. The fact that the causal 

relationship between cognitive ability – or intelligence in general – and education is not 

unidirectional might be a confounding factor. On the one hand, the intelligence of an 

adolescent, besides others, influences the decisions about further schooling, on the other 

hand education fuels the cognitive abilities of an individual. It is therefore very hard to 

disentangle the effects of schooling and cognitive ability. However, psychological studies 

on schooling and achieved IQ score suggest that „...the trend is clearly one of declining IQ 

scores as a function of missed school.‟ (Ceci, 1991, p.711). A greater problem that will be 

discussed later on in this chapter is that of endogeneity. In the following analysis the 

measures of cognitive ability are numerical skills and delayed and immediate memorizing 

abilities. Especially the results for alcohol abuse should be treated with caution since 

alcohol can lead to severe changes of the brain‟s function and structure, and could 

therefore reverse the causality of intelligence and RHBs. 

On average non-smokers are better with the numerical exercises, whereas the mean of the 

immediate and delayed memorizing ability is higher among smokers. The differences in the 

means of these measures between smokers and non-smokers are marginal and never 

exceed 4%.19 Adding numeracy scores to the basic regression shows that there is no 

measurable independent impact of numeracy on the probability of smoking because the 

coefficient on the numeracy variable is not significantly different from zero at a 95% level. 

The memorizing abilities of an individual suffer from the same insignificance. The three 

measures of cognitive ability do not seem to be related to the probability of being a smoker 

among this sample of elderly Europeans. The education coefficient changes only marginally 

when cognitive ability is added, showing that the estimated effect of education on smoking 

is not mediated by the used measures of cognitive ability.  

Even though there are no obvious differences in the numerical and memorizing skills of 

heavy drinkers and those individuals who are not, the measures for memorizing abilities are 

both significant when added to the basic regression. The impact of immediate 

memorization on the probability of alcohol abuse is negative, whereas delayed 

memorization seems to be positively related to heavy alcohol consumption. Recall that in 

the basic regression education was estimated to be positively related to drinking heavily. 

The coefficient on education decreases by 2.49% and becomes insignificant at a 90% level 

when memorizing abilities are added. In contrast to recalling ten listed words, the ability to 

perform simple calculations, as measured in the numeracy variable, does not seem to be 

significantly and independently related to being a heavy drinker in this sample. It does 

however reduce the education coefficient by over 7% which means that some of the 

variation in education that affect the probability of heavy drinking is related to numerical 

skills. In other words, the educational effect on alcohol abuse can partly be explained by 

the higher numerical skills of higher educated people. 

Respondents in the sample who do at least occasionally consume alcohol on average score 

higher on all three measures of cognitive ability, albeit the differences are again small. 

Adding numerical skills to the basic regression reduces the positive education coefficient by 

                                                      
19 Current smokers score 3,7% and 2.8% higher on immediate and delayed memorizing ability. The difference in numerical skills is less 
than 0.2%. 
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16.84%. This means the significantly positive effect of numeracy explains almost 17% of 

the relationship between education and drinking. Immediate memorizing ability is not 

significantly related to drinking whereas delayed memorization is positively and significantly 

at a 95% level. When all measures of cognition are added the education coefficient reduces 

by almost 26% but stays significant. In total the covariance of cognitive ability and 

education as explanatory factors for occasionally consumption of alcohol can be said to be 

around 26% in this sample population.  

Adding measures of cognitive ability to the basic regressions on obesity shows that 

numerical skills and memorizing ability are not independently and significantly related to 

being obese. Furthermore the education coefficient merely changes when these measures 

of cognitive ability are added. The relationship between the level of education and having a 

BMI of at least 30 is therefore not mediated by the measures of cognitive ability used in 

this econometric analysis. 

Including measures of cognitive ability in the regression shows that these are not 

significantly related to the probability of being a smoker or being obese. However, some of 

them have a significant impact on the probability of drinking or drinking heavily, but as 

mentioned above the reverse causality of alcohol consumption and cognitive ability could 

flaw the results. Given the possible adverse effects of alcohol on the brain, it is surprising 

that cognitive ability, if significant, takes on the same sign as education. This means that 

not only the formerly achieved level of education but also the level of current cognitive 

ability increases the chance of drinking and drinking heavily. 

4.2.2 Attitude towards life 

Theory suggests that better educated are not struggling with their daily life and therefore 

have the capacity to make rational and sophisticated decisions about their life style. 

Additionally, if a person is optimistic about her future and satisfied with her current 

situation the utility of every additional year in good health is higher compared to a person 

who suffers every day and expects the future to be bad. For this reasoning four variables 

that capture the attitude towards one‟s life are included in the regression: (1) life satisfaction 

on a scale from 0 – completely dissatisfied – to 10 – completely satisfied, (2) looking 

forward to each day, (3) feeling full of energy, and (4) feeling that the future looks good. 

On average non-smokers indicate a slightly higher life satisfaction than smokers. The 

differences between smokers and non-smokers for the various measures of optimism seem 

minor too. All variables are insignificant when included in the regression. It is therefore 

valid to say that the attitude towards the own life is not independently related to the 

smoking decisions of the respondents in the sample. However, the education coefficient 

reduces by over 8% when life satisfaction is added to the regression, meaning that life 

satisfaction could be a link between education and smoking decision. Looking forward to 

each day and thinking that the future looks good both reduce the education coefficient 

even more by almost 17% when added separately20. This shows that a person‟s attitude 

                                                      
20 Note that these two measures of optimism are likely to be correlated. 
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towards life is a channel through which education influences the decision to smoke. In 

total, the measures of attitude towards life seem to have no independent effect on smoking. 

They do however mediate 27.5% of the educational effect on picking up smoking 

Over 63% of the people in the sample who are not classified as heavy drinkers indicate 

that they often look forward to each day, whereas only 51% of the heavy drinkers state that 

they do so regularly. There is no apparent difference in life satisfaction and the other 

measures of optimism. Adding each of the four variables to the regression on heavy 

drinking shows that life satisfaction is not significantly related to alcohol abuse, but it 

reduces the coefficient on education by almost 18%. If a person indicated that she often 

looks forward to the future, the probability of heavy drinking decreases significantly. This 

means that looking forward to the near future has the opposite effect of education on the 

possibility of heavy drinking. The same can be said about feeling full of energy, even 

though the independent effect is not significant. The feeling that the future looks good 

mediates the education effect on heavy drinking but is not significantly different from zero 

on its own.  

Those respondents of the sample who drink at least occasionally on average indicate a 

higher life satisfaction than those who never drink, and the rates of each measure of 

optimism are also higher. The variable that measures life satisfaction is highly significant 

and positively related to consuming alcohol at least once a week. Adding life satisfaction 

reduces the coefficient on education by 37.15%, leaving only 62.85% of the coefficient 

from the basic regression to explain the predicted probability of drinking. Contrasting the 

results from the regression on heavy drinking, looking forward to each day seems to have 

no independent effect on drinking and does not add anything to the explanation of the 

education effect. Feeling full of energy and being optimistic about the farer future both 

have significantly independent and positive effects on drinking but seem to add little on 

top of life satisfaction to explain the impact of schooling on drinking. Overall, the impact 

education has on drinking occasionally can be assumed to be mediated by life attitude by 

up to 41%. 

Comparing life satisfaction and optimism about the near future of persons with a BMI 

over 30 and those that have a lower BMI does not yield any obvious differences. Less obese 

people feel full of energy than non-obese, but more think that the future looks good. 

Including life satisfaction, optimism about the near and distant future in the regression 

shows that neither has a significant and independent effect on the probability of being 

obese. The education coefficient changes by merely 3% and stays significant. Including 

feeling full of energy, however, yields an independent significantly positive effect on 

drinking and reduces the education coefficient by almost 9%. In total life attitude seems to 

account for 7.1% of the education coefficient on being obese.  

4.2.3 Network effects and social integration 

For most people self-control, compared to monitoring others, is a difficult exercise. Our 

habits and behaviours depend on the reflection and approval of the people surrounding us 

and since the bad effects of smoking, heavy drinking and being obese on health are 
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common knowledge social contacts can be expected to reduce the probability of these 

habits. Drinking at least occasionally is part of the European culture and should therefore 

be positively affected by social integration. To check whether the relationship between 

education and risky health behaviours is mediated or altered by an individual‟s social tie 

three new variables are included in the regression. First, if the respondent is living with a 

spouse or partner, second, if the respondent has (step) children and finally if the 

respondent has been socially active during the last month, will be added. 

Of those 602 respondents indicating that they were smokers 60% are not living alone 

compared to almost 70% on non-smokers. When this variable is added to the regression it 

becomes obvious that the living status has a significantly negative effect on the smoking 

status and reduces the coefficient on education by 5%. The difference between the rate of 

smokers and non-smokers who have at least one child is small but still over three 

percentage points. Including parenthood in the regression has no significant impact. The 

share of the 797 non-smokers who have been active during the last month is almost 8.5 

percentage points higher than that of smokers. Being socially active decreases the 

probability of being a smoker; furthermore the education coefficient reduces by a total of 

42.6% and becomes highly insignificant. The econometric interpretation of these results is 

that almost half of the impact education has on the probability of smoking is mediated by 

living status and social activity as measures of social integration. 

Compared to heavy drinkers, people who are not classified as heavy drinkers are less 

socially active and are less likely to life together with a partner. The share of respondents 

with children is higher among the non-heavy drinkers. None of these measures of social 

ties is independently significant when added to the regression on heavy drinking. However, 

the living status and parenthood both increase the education coefficient by almost 26% and 

being active by over 16%. This points toward an opposite effect of education and social 

integration on heavy drinking, indicating that if higher educated were less integrated in the 

society there would be even more heavy drinkers.  

Relatively more people who are drinking at least once a week are living with a partner 

and have been socially active during the last month, whereas relatively less have children. 

The biggest absolute difference can be obtained in the share of people who have been 

active in the last month (almost 19 percentage points). Living with a partner or living alone 

does not make a difference in the probability of drinking, not independently and not as a 

relevant channel of the education effect. Contrary to this, the independent effect of having 

children on drinking is significant and negative, hence, it points in the opposite direction of 

the effect of education. The fact that a respondent is socially active once a month is 

positively and significantly related to drinking once in a while, working in the same 

direction as the educational level. Including all significant measures of social integration, 

and the significant measures for cognitive ability and attitude towards the own life, reduces 

the education coefficient by 48.9%. Following the econometric interpretation of these 

coefficients, almost half of the effect of education on drinking occasionally can be 

explained by the mediating factors mentioned above.  

The biggest difference between obese and non-obese respondents in the sample regarding 

social integration is that the share of obese people being active at least once a month is 

36.2% compared to 43.4% of people of normal weight being active. The causality of this 
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measure of social integration might be confounding because one can imagine that heavily 

overweight people are less inclined to get active. However, monthly activities include 

religious, political and charitable work as well as helping friends and family, and overweight 

should not keep a person from participating in one of these activities. Living together with 

a partner has no significant independent effect on obesity and does not change the 

education coefficient. Having children has a significantly negative effect on being obese 

and mediates part of the schooling effect. Even though, being active independently does 

not affect the probability of being obese, it channels part of the negative educational effect.  

 

Concluding from the analysis of the data it can be said that 43% of the independent 

effect of education on the smoking status is mediated by indicators of social integration. 

Regarding heavy drinking, only a small part of the schooling effect (2.5%) is explained by 

cognitive ability, whereas all other additional explanatory variables have no significantly 

independent effect on heavy drinking (except for looking forward to each day) and point in 

the opposite direction of the education effect. The fact that the impact of education 

increases by over 25% gives rise to the conclusion, that the positive effect of each level of 

education is actually bigger than the one reflected by the obtained rates of heavy drinkers. 

The result on drinking more than once a week is more clear-cut: over one half of the 

positive impact of the attained level of education on drinking is mediated by proxies for 

cognitive ability, attitude towards life and social integration. The positive impact of 

schooling on being obese is channelled by almost 17% through feeling full of energy, having 

children and being active at least once a month.  

4.2.4  Other measures of socioeconomic status 

Besides personal characteristics in the private life of a person there is another factor that 

might be mitigating the effect of education on life style choices: the description of the main 

job in the respondent‟s career and the accompanying relative rank in the society. In a 

sample where almost 75% of the people are retired, an independent effect of the position 

in the main job is only possible if risky health behaviours are formed during the years of 

active labour participation and kept during the following years. Since, as mentioned in 

Chapter 3, the numerical values attached to job descriptions do not necessarily indicate the 

social rank, the job descriptions are added as a set of dummy variables. Furthermore, the 

effect of the monthly household income on RHBs is elaborated. The regression results 

show, that the description of the main job and the household income have no 

independently significant effects on the probabilities of picking up bad habits.  

After including the job dummies besides all other significant explanatory variables, the 

education coefficient estimated in the basic regression of current smoking is reduced by 

80.2% and turns insignificant. This implies that the significant variables of the full 

regression and the description of the main job can explain over three quarters of the 

relationship between the attained level of education and the probability of smoking. When 

adding the monthly household income per household member, surprisingly, the education 

coefficient increases indicating that the income has a positive but not independently 
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significant effect on smoking. It does however explain part of the relationship between 

education and some risky health behaviours. 

The description of the main job neither has an independent nor a mediating effect on 

heavy drinking. Contrasting this, when the household income is added to the regression the 

education coefficient increases, indicating that if better educated had lower household 

incomes they would be even more likely to drink heavily. This is a surprising result that 

should be investigated further. 

Drinking at least occasionally seems to be affected by the main job a respondent had 

during her active years21 whereas the monthly household income is not significantly related 

to the chance of drinking alcohol. The coefficient on education from the basic regression 

reduces further by over 83% when income and the description of the main job are added.  

When adding the job description dummies to the regression on obesity the estimation 

shows that job description does not have an independently significant effect on being 

obese and that the education coefficient barely changes. The household income is 

insignificantly too, and increases the effect of education compared to the full regression.22 

 

In the next subsection of this paper the estimated marginal effects of the level of 

education when correcting for cognitive ability, life attitude and social contacts will be 

presented 

                                                      
21 The Null hypothesis that all job dummies are jointly insignificant at a 95% level has to be rejected. 
22 Table 4 gives an overview of all regressions and the impact of the added variables. 



 

 

 

(a) Indicates that the added variable is dropped in the next re-estimation due to insignificance; ** (*) indicates that the education coefficient is significantly different from zero for a 95% (90%) confidence 
interval 

Table 4: Change in the education coefficient from the basic regression for all four models 

                                                      
23 Percentage change of the education coefficient of the basic regression with only education, gender and age as independent variables. 

 Smoking 
 

Heavy drinking Drinking Obese 

Added variables 
Coefficient on 
education 

Change in  
education coefficient 23 

Coefficient on 
education 

Change in 
 education coefficient  

Coefficient on 
education 

Change in  
education coefficient  

Coefficient on 
education 

Change in  
education coefficient  

Education -0.0877** 
significant at a  
95% level 

0.1103* 
significant at a  
90% level 

0.2451** 
significant at a  
99% level 

-0.194** 
significant at a  
99% level 

Cognitive abilities         

Numerical skills 
 

-0.0904** (a) 
 

increases by 3.1% 0.1183* (a) reduces by 7.23% 0.2038 ** reduces by 16.84% -0.1791 **(a) reduces by 1.49% 

Immediate memorization 
 

-0.0738** (a) reduces by 1.39% 0.1076 reduces by 2.49% 

0.1815**(a) 

reduces by 25.93% -0.1889 ** (a) reduces by 2.6% 
Delayed memorization 

 
0.1815** 

Life attitude         

Life satisfaction 
 

-0.0804 (a) reduces by 8.32% 0.0906 (a) reduces by 17.88% 0.154** reduces by 37.15% -0.1879 ** (a) reduces by 3.13% 

Look fwd to each day 
 

-0.0717 * (a) reduces by 18.51% 0.1385** increases by 25.58% 0.1516 **(a) reduces by 38.16% -0.1911** (a) reduces by 1.47% 

Feel full of energy 
 

-0.0883 **(a) increases by < 1% 0.1371 ** (a) increases by 24.32% 0.1507** reduces by 38.53% -0.177 **  reduces by 8.79% 

Future looks good -0. 0714 * (a) reduces by 18.63% 0.1227 * (a) increases by 11.86% 0.1436** reduces by 41.41% -0.1741 ** (a) reduces by 10.27% 

Social integration         

Living status 
 

-0.0826** reduces 5.04% 0.1387** (a) increases by 25.71% 0.1454 ** (a) reduces  by 40.67% -0.177 ** (a) reduces by 8.78% 

Having children 
 

-0.834* (a) reduces by 4.9% 0.1386 ** (a) increases by 25.64% 0.1408 ** reduces by 42.54% -0.1733 ** reduces by 10.68% 

Being active 
 

-0.0503 reduces by 42.61% 0.1283* (a) increases by 16.34% 0.115 ** reduces by 53.06% -0.1617 ** (a) reduces by 16.67% 

Description of main job -0.0174 (a) reduces by 80.19% 0.112 (a) increases by 1.5% 0.040836 reduces by 83.33% -0.1963 ** (a) increases by 1.17% 

Household income -0.0495 (a) reduces by 43.53% 0.1464** (a) increases by 32.73% 0.0399 (a) reduces by 83.72% -0.1723** (a) reduces by 9.49% 

All variables -0.029639 reduces by 66.21% 0.1133527 increases by 2.76% 0.0553119 reduces by 77.43% -0.1818196 reduces by 6.28%  
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4.3 Marginal effects 

After including all explanatory variables in the regression the marginal effects of 

education on the respective risky health behaviours have been re-estimated. The results 

show the unexplained variations in percentage points by education for each unhealthy 

habit.  

 

min → max 

(percentage points) 

Marginal change 

(percentage points) 

Smoking -4.24 

(-12.69) 

-0.71 

(-2.14) 

Heavy drinking 3.41 

(3.67) 

0.53 

(0.58) 

Drinking 7.94 

(33.93) 

1.32 

(5.71) 

Obesity -17.03 

(-18.31) 

-2.99 

(-3.22) 

Table 5: Post-estimation results of the regressions including all variables with a coefficient significantly at a 

95% level; the values in brackets indicated the post-estimation of the basic regression 

Comparing the results with the basic regression (values in brackets) on smoking it 

becomes clear that the added variables reduce the marginal effect of education on the 

probability of smoking. The difference between the lowest and the highest possible 

educational level reduces from -12.69 to -4.24 percentage points and the difference 

between compulsory and higher levels of education reduces to -0.71 percentage points. 

The biggest discrepancy in marginal values between the basic and the full regression can 

be obtained for drinking. The marginal effects of the basic regression including only 

education and controlling for age and gender are diminished by over 75% when cognitive 

ability, life attitude, social integration, description of the main job and current household 

income are controlled for. 

The marginal effects on heavy drinking become only slightly smaller reflecting the fact 

that some of the added variables decrease the probability of being a heavy drinker and 

hence pointing in the opposite direction of the education effect. The marginal changes in 

obesity estimated by the basic regression do not differ much from the full regression where 

all variables were added. 

 

To elaborate which model has the highest explanatory power the next subsection 

presents the correctly predicted outcomes for each regression and the Bayesian 

Information Criterion. 
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4.4 Goodness of fit 

 

To assess and compare the fit of each model of risky health behaviours, two different 

methods are used. First, the shares of correctly predicted values of the dependent variables 

with the threshold of a positive observation24 set at the observed smoking, heavy drinking, 

drinking and obesity rates are calculated to compare the respective basic and full models. 

Secondly, the Bayesian information criterion (BIC) gives advice on which model fits 

better.25 

Comparing the correctly predicted outcomes of the basic and the full model on smoking 

suggests a marginal better fit of the full model where 64.7% of observations have been 

classified right. Furthermore, the BIC provides strong support for the full model.26 

Adding variables for memorizing ability and being optimistic about the immediate 

future to the basic regression on heavy drinking slightly increases the share of correctly 

predicted observations from 53.26% to 59.5%. The BIC gives weak support for the 

inclusion of more independent variables, too.  

Evaluating the differences in correctly classified outcomes of the basic and the full 

model of drinking gives support for including cognitive ability, attitude towards the own life, 

social integration and the description of the main job. The full model classifies more 

positive (i.e. drinking occasionally) and negative observations (i.e. non-drinkers) correctly. 

In total the full model predicts 68.68% of the observations right compared to 66.27% of 

the basic model. Using the BIC as an indicator for the models‟ fit the full model should be 

preferred as well. 

The full model on being obese – where feeling full of energy and having children are 

included – predicts slightly more observations correctly than the basic model (57.51% 

compared to 55.72%). Confirming this result, the BIC provides positive support for the full 

model indicating that the explanatory power of feeling full of energy and having children is 

strong enough to justify the inclusion these variables. 

 

Using the share of correctly predicted values and the BIC yields the same result in all 

four models under scrutiny: the full model where all independently significant explanatory 

variables are included should be preferred over the basic regression model where only the 

level of education, gender and age are included. 

4.5 Testing the additive theory using an ordered logit model 

In this section of the paper the proposed additive theory which states that an individual 

accumulates risky health behaviours reflecting, and hence explained by, personal 

characteristics (e.g. socioeconomic status) will be tested. This challenges the conclusion 

                                                      
24 The cutoff points are 43.03% for smoking, 7.26% for heavy drinking, 38.13% for drinking and 21.84% for being obese. 
25 An overview of the measures used is given by Long and Freese, 2006 and a detailed description can be found in Ceci, 1991 
26 The full model on smoking includes education, living status, being active, age and gender as independent variables 
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drawn by Cutler and Glaeser (2005) from the health investment theory of Grossman 

(1972), that „If this theory is right, health behaviours will differ across people, but for a 

given person, behaviours will be highly correlated.‟ (p.238) The alternative assumption 

made here is that every person has an individual taste for certain behaviours but this is not 

influenced by socioeconomic status or other personal characteristics. The relative rank 

within a society does however influence the amount of different unhealthy habits adopted 

and kept over a lifetime. This means that risky health behaviours are treated as one 

congeneric disinvestment in the health capital stock. Following this hypothesis personal 

taste influences the uptake of specific RHBs, but education affects the sum of the 

cumulated unhealthy inclinations. It should be acknowledged that some self-harming habits 

are more fatal than others, e.g. drinking more than three units of alcohol almost every day 

is regarded as destructive, whereas having a BMI of 30 is mostly considered to be bad but 

not hazardous.  

First, the three afore used self-harming habits – smoking, heavy drinking and being 

obese – will be correlated pairwise to replicate the results of Cutler and Glaeser (2005) of 

small correlations. In a second step the correlations for each educational level will be 

exercised separately to find out if the correlations differ by education. After this an ordered 

logit regression will be performed on an ordinal categorical variable that takes on the value 

0 if a respondent is not obese, does not smoke and does not drink heavily, 1 if the 

respondent picked up one of the three unhealthy habits, 2 for adopting two out of three, 

and 3 if a respondent is obese, smokes and drinks heavily at the same time. The ordered 

logit model is used because the dependent variable can be ranked from worst to best, but 

the intervals between the categories are not necessarily equal. (Long, 1997) This is 

especially important since it can be assumed that unhealthy habits do not just add up but 

increase exponentially. The independent explanatory variables and the approach of adding 

them gradually and testing their independent significance will be the same as in the analysis 

of section 4.2.  

The pairwise correlations yield the same conclusion – of very low correlations – as in 

the paper of Cutler and Glaeser (2005)27: 

 

 Current smoker Heavy drinker Obese 

Current smoker 1   

Heavy drinker 0.0255 1  

Obese   -0.0615** -0.0201 1 

Table 6: Pairwise correlations of RHBs; (**) indicates significance at a 95% level 

The highest absolute value is the negative correlation of 6.15% between smoking and 

being obese. The negative sign is not surprising given the metabolic impact of smoking on 

weight; according to the negative correlation coefficient, the linear relationship between 

                                                      
27 Cutler and Glaeser used a sample population aged 45 years or older from the 1990 National Health Interview Survey. 
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smoking and being obese is significantly negative but the association is very weak. All other 

correlations are not significantly different from zero within a 95% confidence interval.  

 

Education 1&2 Education 3 Education 4&5 Education 6&7 

corr(Smoking, Heavy drinking)   0.0698    -0.1333**   0.0139 0.1396 

corr(Smoking, Obese) -0.0072 -0.1003 -0.0675  -0.1091** 

corr(Heavy drinking, Obese)   0.0415 -0.0148    -0.0654** 0 

Table 7: Pairwise correlations of RHBs by level of education; (**) indicates significance at a 95% level 

The pairwise correlations by education show that the only significant correlations are all 

negative indicating that people who pick up one bad habit are less likely to pick up another 

one. This suggests that it is not true that being non-sensible in one way means being non-

sensible in general for any educational level. 

The ordered logit regression with the ranked adoption of risky health behaviours as 

dependent variable and the level of education as the explanatory variable controlling for 

age and gender shows that schooling has a significantly negative impact on picking up 

RHBs. The same holds for the age of the respondent whereas the gender does not have 

any effect on the quantity of unhealthy behaviours. In the figure below the estimated 

probability for each level of risky health behaviours for the lowest and the highest 

educational level are given.  

 

 

Figure 1: Predicted probabilities for picking up 0, 1, 2 or 3 RHBs for education level 1 and 7 

Adopting at least one unhealthy habit has a higher predicted probability among 

respondents who attended pre-primary school than among those with a second-stage 

university degree. Interestingly, individuals in the lowest educational group have a higher 

probability to adopt one bad habit (52%) than to pick up none (34%).  

The estimation of the marginal effects shows that respondents that finished compulsory 

schooling are 2.7 percentage points more likely to not adopt any bad habit than 

respondents that finished secondary schooling. Finishing secondary schooling decreases the 

probability of adopting one bad habit by 3%, adopting two by almost 10% and three by 



27 
 

almost 11%. This is evidence for the verification of the proposed additive theory since the 

socioeconomic status‟ little impact on picking up one unhealthy habit, whereas the chance 

of adding another one or two to this vice on average increases by about 8% with each level 

of education.  

Adding measures of cognitive ability, attitude towards life, social integration and the 

description of the main job to the basic regression gives evidence that, besides the level of 

education, only optimism about the immediate future and measures of social integration 

have an independent effect on risky health behaviour. However, numerical skills explain 

over 15% of the variation in education associated with bad habits and life satisfaction 

reduces the education coefficient by almost 11%. Alongside the independent effect of 

looking forward to each day, the measures of optimism explain 31.5% of the educational 

effect on picking up unhealthy habits. Together with measures of social integration they 

account for 38% of the negative schooling effect. Despite the fact that the effect of the job 

description dummies is independently insignificant on the index of RHBs, the education 

coefficient is further reduced and left with only 42% of its original effect picking up bad 

habits.  

 

When comparing the goodness of fit of the basic and the full model – where looking 

forward to each day, being active at least once a month and dummies for the job 

description are added – the Bayesian Information Criterion (BIC) leads to the conclusion 

that the basic model should be preferred. This means the added variables do not add 

enough explanatory power to justify the amplification of the model.  

 

The Bayesian Information Criteria of the logit regressions on each of the respective 

risky health behaviours estimated in Section 4.4 are, except for current smoking and heavy 

drinking, larger than the BIC of the ordered outcome model. This indicates that the 

congeneric disinvestment of all unhealthy lifestyle choices together can be explained better 

by achieved SES, proxied by the level of education, than drinking and being obese 

independently. Heavy drinking and smoking, which are the most harmful of the four 

behaviours and can lead to mental and physical addiction, are better explained separately.  

4.6  Data and model limitations 

There are two major problems that arise in general when performing an econometric 

analysis with collected data. First, not every respondent is equally inclined to answer all 

questions and second, the causalities between the variables might not always be 

unambiguous. A particular limitation of the regression analyses performed in this paper is 

the assumed continuous character of the education variable.  
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4.6.1  Missing values 

In the regression analysis all observations with missing values in any of the used 

variables were deleted a priori. Therefore problems arise if the missing responses of one 

variable are systematically related to another relevant variable, and more specifically to the 

dependent variable. To check for this systematic attrition the rates of two subsamples of 

each dependent variable – smoking, heavy drinking, drinking and obesity – have been 

compared. The first subsample consists of all observations where a value for education is 

missing; the second contains all respondents that indicated a valid level of schooling. This 

comparison is done for every explanatory variable of all four risky health behaviours. The 

only bad habit that seems to be unrelated to any systematic attrition of the independent 

variables is heavy drinking. The rates of heavy drinking do not differ a lot between the 

subsamples of each explanatory variable. Among respondents who did not give a valid 

answer about their level of education the smoking rates are much lower (18.3%), whereas the 

drinking and obesity rates are higher (50.9% and 24.6%) than among respondents who gave a 

valid answer to the schooling question. Consequently, after deletion of all observations 

with missing values in education, the share of smokers will be too high, and the share of 

drinkers and obese respondents too low.  

People who did not answer the questions about their attitude towards life are in general 

less likely to obese and to drink occasionally but more likely to be state that they are a 

current smoker. Except for the higher rate of drinkers in the subsample of missing values 

for being active during the last month, the differences between the subsamples are 

negligibly small.28 

4.6.2  Reverse causalities 

The direction of causality between some of the explanatory variables and the 

regressands are not instantly clear and unambiguous. Especially the attitude towards life 

might be influenced by addictive behaviour. The more general measures – life satisfaction 

and being positive about the distant future – should not be systematically related to any of 

the risky health behaviours. However, it is conceivable that being obese or drinking heavily 

could impair that one feels full of energy or looks forward to each day. Social integration 

on the other hand should not be subject to reverse causality since interpersonal 

relationships are not measured qualitatively, i.e. respondents are not asked if their 

relationship to their partner or spouse is good or bad, or if they enjoyed their social 

activities in the last month. These perceived levels of quality might be influenced by 

alcoholism or addictive behaviour, but the existence of children, a partner and other social 

contact can be assumed to be unaffected.  

Most importantly the causality between any RHB and the proxy for socioeconomic 

status – attained level of education – is supposed to be unidirectional. This assumption 

holds if irreversible habit formation takes place after decisions about education are made. 

                                                      
28 Detailed tables can be found in Appendix B 
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The contradicting theory about a “third variable” (Meara, 2001) suggests that inherent 
factors, such as time preference, self-control or stress resistance, influences the decision to 

pick up a bad habit and attain education simultaneously. Empirical evidence for this theory, 

which would lead to endogeneity in the model, is either of small magnitude or statistically 

insignificant (Cutler & Lleras-Muney, 2010, Khwaja, 2007).  

Another confounding factor is the causality between education and some of the 

explanatory variables. As the main goal of this paper is to find the link between schooling 

and risky health behaviours, the primal assumption is that better educated have higher 

cognitive abilities, are more content about their current and future life and are better 

socially integrated. These characteristics are in turn implied to reduce the chance of health 

disinvestments. In other words, for the given interpretation of the regression results to 

hold, a respondent‟s level of education has to cause the above mentioned personal 

characteristics used as explanatory variables. The most likely violation of this causal 

direction is suspected to be rendered by the measures for cognitive ability. However, 

empirical evidence suggests that „for most [health] outcomes the effect of (...) late IQ is 

much larger than that of early IQ.‟ (Cutler & Lleras-Muney, 2010, p. 24) Hence, later life 

intelligence, which is most likely influenced by education, is more important for lifestyle 

decisions than intelligence at earlier ages, which might influence school attendance.  

4.6.3 The level of education as a continuous variable 

In the specification of the underlying logit model the effect of education on each risky 

health behaviour is assumed to be continuous. For this reason education is included as one 

variable ranging from level 1 indicating pre-primary education to level 7 if a respondent 

finished a research Master program or a PhD. In fact, when each level of education29 is 

included in the regressions as a dummy variable, some of the above results have to be 

revised. When including the educational dummies instead of the initial education variable in 

the basic regression of smoking it becomes obvious that the highest negative impact 

compared to (pre-)primary schooling stems from the lower secondary schooling. The 

coefficient on upper and post-secondary education is slightly lower than that, but also 

significantly different from the lowest level of education within a 95% confidence interval. 

Compared to that, the negative effect of highest level of education is only significantly 

different from the lowest within a 90% confidence interval. The regression on heavy drinking 

using educational dummies as independent explanatory variables gives rise to the 

conclusion that the effect of education on the probability of alcohol abuse is continuously 

increasing albeit the differences between the educational levels are not highly significant.30 

The same conclusion can be drawn from the estimated coefficients of the regression on 

drinking, although here the differences to the lowest schooling level are highly significant. 

The negative effect of attained level of education on being obese is also continuously 

increasing with significantly higher effects of upper and post-secondary as well as first and 

                                                      
29 One dummy variable for pre-primary and primary, one for lower secondary, one for upper and post-secondary and one for first and 
second tertiary education.  
30 Only the coefficient on the highest educational level is significantly different from zero at a 95% level. 
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second tertiary education.31 Given the evidence from these auxiliary regressions the results 

from the smoking model should be handled with suspicious caution.  

                                                      
31 Detailed regression output is provided in Appendix B 
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5 Concluding summary 

Using data from the “Survey of Health, Ageing and Retirement in Europe” consisting of 
responses from individuals born in 1954 or earlier, the relationship between risky health 

behaviours and socioeconomic status has been examined. If and by how much cognitive 

ability, attitude towards life and social integration are mediating the link between education 

and smoking, drinking, and obesity, has been tested. Furthermore attempts to test whether 

the newly introduced additive theory of risky health behaviours is valid have been made.  

Together all identified channels – cognitive ability, life attitude and social integration – 

explain two thirds of the negative impact schooling has on smoking when controlling for 

age, gender, the description of the main job and the household income. Interestingly, none 

of the measures for cognitive ability seem to play an important mediating role whereas the 

measures for attitude towards life and social integration are important explanatory factors. 

The link between heavy drinking and education is the most puzzling one. Surprisingly, 

immediate delayed ability, life satisfaction, feeling full of energy, looking forward to the 

future and being active are positively related to heavy drinking, with only delayed 

memorization being independently related to it. All other measures work in the opposite 

direction of education, with optimism about the near future being significant on its own. 

These results may point towards the fact that heavy drinking is more than any other 

dependent variable an illness but at the same time is rather accepted in our society. A 

consequence of this is that alcohol abuse can easily be concealed by the addicts and their 

families. The same social acceptance is of course valid for general consumption of alcohol 

which, in moderation, is health promoting. This explains the positive effect the level of 

education has on drinking alcohol at least once a week. In addition to the educational effect, 

of which over 77% are mediated by the identified channels, all mediating factors are in 

some way affecting drinking behaviour. Since in the analysis it is not controlled for persons 

who are suffering from serious illnesses, which influence one‟s attitude towards life and 

social integration, and can therefore not participate in social drinking, the independent 

influence of these results might be flawed. The independent influence of cognitive ability 

on drinking, however, should not be subject to this bias. Being obese is influenced not only 

by the level of education but also by the optimism about the near future and parenthood. 

However, the identified possible channels for the link between schooling and being obese 

only account for a bit more than 6% of the education gradient. This could either mean that 

there are other mediating factors explaining the effect of education on the BMI or that the 

pure act of studying reduces the chance of becoming obese in the future.  

The analysis of the effect of education on accumulated unhealthy behaviours – denoted 

as the additive theory – showed that schooling has a significantly negative impact on 

picking up risky health behaviours. A striking result is that individuals who only obtained 

pre-primary schooling are more likely to indulge in one bad habit than in none, whereas 

respondents with at least a Master‟s degree are more likely not to smoke, drink or be obese 

than to adopt one or more of these behaviours. With each level of education the predicted 

probability of adding another bad habit on average increases by 8%. Almost 60% of this 
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education gradient can be explained by the identified explanatory variables. Since the 

explanatory power of socioeconomic status on the additive variable for risky health 

behaviour is not greater than the one of the models on smoking and heavy drinking, the 

hypothesis that bad habits add up to reflect the disinvestment in health is not fully 

supported by the given data. 

 

The evidence from the underlying data set suggests that the identified channels – 

cognitive ability, attitude towards life, and social integration – explain a great part of the 

education gradient on smoking and drinking at least once a week, but only little of the 

gradient on heavy drinking and being obese. A reason for that might be the finding of 

Cutler and Glaeser (2005) that a great part of the inter-individual differences in the latter 

two is determined by genetic predisposition. Following this, the explanatory power of the 

models would probably be increased when controlling for parental (mis-)behaviour. 

Another possible conclusion drawn from these diversified results is that the term “risky 
health behaviour” is more versatile than assumed in the literature. The reasons to indulge in 
smoking might be completely different from those of heavy drinking. It is conceivable that 

smoking is only of immediate benefit for a small group of persons, whereas for the rest of 

the population smoking does not yield any gratification at all. It might therefore be 

interesting to repeat the analysis with a subsample of the population consisting only of 

respondents that ever smoked, i.e. that at some point derived some utility from it. 

Furthermore the average amount of tobacco consumed might be differing by attained level 

of education since better educated could be better able to control their bad habit. The same 

is true for drinking and being obese, because the underlying latent variables are perhaps 

more explicative than the – even though based on literature – to some extent arbitrary set 

thresholds.  

 

The econometric analysis in this work is subject to data and model limitations. Problems 

with the data set arise if missing values of one variable are systematically related to another 

relevant variable. Especially the invalid answers to the interrogation of the level of 

education might lead to confounding results in the analysis. Since the true distribution of 

years of schooling within this sample is not known it is hard to evaluate the effect of the 

missing educational observations on the estimates. The two other limitations brought 

forward earlier in the paper are related to model specifications. As a consequence of the 

first one, reverse causalities between the independent and the dependent variables, 

estimation results should be interpreted with caution. Especially the attitude towards life 

could conceivably be influenced by an addiction. However, the most important relationship 

in the model, the one between education and risky health behaviours, has been argued to 

be unidirectional. The second source of possible bias due to model specifications is that the 

level of education is treated as a continuous variable in the model. The results from the 

smoking model are in particular affected by this restraint and should therefore be treated 

with caution.  

 

The exercised analysis yields important insights in the determinants of risky health 

behaviours and introduces a possible explanation why rational individuals of the same 
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socioeconomic status differ in the extent of carrying out certain health disinvestments. The 

additive theory put forward in this paper opens a new perspective on the research field of 

risky health behaviours. Future research could profit from a more detailed analysis of the 

accumulation of unhealthy habits by constructing a more distinctive dependent variable. 

This variable could be based on medical scientific findings to reflect the increasing risk of 

morbidity and mortality caused by risky health behaviours.  
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Appendix 

A SHARE questions 

Table A1: 

Generated variable SHARE Question 

Currently smoking Do you smoke at the present time? 

Heavy drinking During the last 3 months, how often have you 

drunk any alcoholic beverages, like beer, cider, 

wine, spirits or cocktails? 

In the last 3 months, on the days you drink, 

about how many drinks do you have? 

Drinking occasionally During the last 3 months, how often have you 

drunk any alcoholic beverages, like beer, cider, 

wine, spirits or cocktails? 

Being obese Approximately how much do you weigh? 

How tall are you? 

Level of education What is the highest school leaving certificate 

or school degree that you have obtained? 

Numerical skills If the chance of getting a disease is 10 per cent, 

how many people out of 1000 (one thousand) 

would be expected to get the disease? 

In a sale, a shop is selling all items at half price. 

Before the sale, a sofa costs 300 (local currency). 

How much will it cost in the sale? 

A second hand car dealer is selling a car for 

6,000 (local currency). This is two-thirds of what 

it costs new. How much did the car cost new? 

Immediate memorization Now, I am going to read a list of words from 

my computer screen. We have purposely made 

the list long so it will be difficult for anyone to 

recall all the words. Most people recall just a 

few. Please listen carefully, as the set of words 

cannot be repeated. When I have finished, I will 

ask you to recall aloud as many of the words as 

you can, in any order.  

Delayed memorization A little while ago, I read you a list of words and 
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you repeated the ones you could remember. 

Please tell me any of the words that you can 

remember now? 

Life satisfaction On a scale from 0 to 10 where 0 means 

completely dissatisfied and 10 means completely 

satisfied, how satisfied are you with your life? 

Looking forward to each day How often do you look forward to each day? 

(Often, sometimes, rarely or never?) 

Feeling full of energy How often do you feel full of energy these 

days? (Often, sometimes, rarely or never?) 

Future looks good How often do you feel that the future looks 

good for you? (Often, sometimes, rarely or 

never?) 

Living status Are you living with a spouse / a partner / as a 

single? 

Having children How many children do you have that are still 

alive? Please count all natural children, 

fostered, adopted and stepchildren, including 

those of your husband/your wife/your 

partner. 

Social activities How often in the last four weeks did you do 

voluntary or charity work/care for a sick or 

disabled adult/provided help to friends or 

neighbours/attended an educational or 

training course/go to a sport, social or other 

kind of club/take part in the activities of a 

religious organization (church, synagogue, 

mosque etc.)/take part in a political or 

community-related organization? 

Description of main job What best describes your main job? 

Monthly household income Can you tell me the letter (on the showcard 23) 

that corresponds to the overall, after tax, that 

your household had in an average month in 

(previous year)? 

Does anyone else live in this household? 

Table A1: SHARE questions 
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B  Descriptive statistics and regression results 

Tables B1-B9: 

 

RHB rates in percentages 

Smoking Heavy drinking Drinking Being obese 

All observations 25.95 % 8.46 % 47.71 % 19.61 % 

Education* 45.45 % 8.01 % 43.83 % 19.49 % 

Numeracy* 26.1 % 8.56 % 47.77 % 19.61 % 

Memorization* 26.17 % 8.56 % 47.91 % 19.57 % 

Life satisfaction* 26.04 % 8.46 % 48.03 % 19.66 % 

Optimism* 25.93 % 8.46 % 47.72 % 19.64 % 

Living status* 25.33 % 8.66 % 49.09 % 19.44 % 

Children* 25.92 % 8.27 % 47.25 % 20.04 % 

Social activity* 26.02 % 8.47 % 47.48 % 19.7 % 

Description of main job* 22.86 % 9.07 % 48.48 % 21.66 % 

Income* 25.64 % 8.46 % 48.41 % 20.26 % 

(*) Population consists of respondents who gave a valid answer to this question 

Table B1: Population rates without missing values 

 

Regression output – Smoking 

Coefficient P >|z| 

Education -0.0877038 0.39 

Gender -0.3020369 0.009 

Age -0.0759942 0 

Constant 5.123958 0 

Table B2: Output of basic regression on smoking 
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Coefficient P > |z| 

Education -0.0503363 0.254 

Living status -0.5361629 0 

Social activities -0.361473 0.003 

Gender -0.1609305 0.188 

Age -0.081332 0 

Constant 5.752573 0 

Table B3: Output of full regression on smoking 

 

Regression output – Heavy drinking 

Coefficient P >|z| 

Education 0.1103116 0.087 

Gender 1.62467 0 

Age -0.0026493 0.806 

Constant -3.887365 0 

Table B4: Output of basic regression on heavy drinking 

 

Coefficient P > |z| 

Education 0.1385309 0.042 

Immediate memorization -0.1736762 0.028 

Delayed memorization 0.2181466 0.001 

Looking forward to each day -0.5658876 0.042 

Gender 1.639533 0 

Age -0.0004808 0.965 

Constant -3.729841 0 

Table B5: Output of full regression on heavy drinking 
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Regression output – Drinking occasionally 

Coefficient P >|z| 

Education 0.2450874 0 

Gender 1.261461 0 

Age 0.0016314 0.722 

Constant -2.053208 0 

Table B6: Output of basic regression on drinking occasionally 

Coefficients P > |z| 

Education 0.040836 0.319 

Numeracy 0.0118716 0.845 

Delayed memorization 0.0561793 0.027 

Life-satisfaction 0.1205772 0 

Feeling full of energy 0.2024192 0.038 

Future looks good 0.1882096 0.077 

Children -0.2665402 0.054 

Social activities 0.5117122 0 

Job dummies (average) 0.10815811 0.15 

Gender 1.486532 0 

Age -0.0000685 0.989 

Constant -2.027987 0 

Table B7: Output of full regression on drinking occasionally 

Regression output – Being obese 

Coefficients P >|z| 

Education -0.1940071 0 

Gender -0.2835433 0.003 

Age -0.0294498 0 

Constant 1.450043 0 

Table B8: Output of basic regression on being obese 
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Coefficients P > |z| 

Education -0.1616723 0 

Feeling full of energy -0.366324 0 

Social activities -0.1602334 0.103 

Children 0.4734129 0.007 

Gender -0.2422284 0.011 

Age -0.0311275 0 

Constant 1.193263 0.005 

Table B9: Output of full regression on being obese 

Regression output – Additive theory 

Coefficients P >|z| 

Education -0.1166935 0.009 

Gender 0.0459974 0.37 

Age -0.634232 0 

Table B10: Output of basic ordered logit regression on index of RHBs 

Coefficients P > |z| 

Education -0.940885 0.039 

Living status -0.2457296 0.068 

Social activities -0.2703375 0.031 

Gender 0.0947142 0 

Age -0.648071 0.47 

Table B11: Output of full ordered logistic regression on index of RHBs 
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