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Abstract

Objectives Traditional approaches studying smoking focused primarily on indi-

viduals. Nowadays there is a shift from individual-level models towards models

that incorporate contextual e�ects. This research project takes place in this trend.

The purpose of this speci�c analysis is to investigate the in�uence of household on

smoking practices, in order to determine if the household is a relevant unit to study

smoking. Is there evidence for an household e�ect on smoking? In other words, do

household factors (both observable and unobservable) a�ect individual probabilities

of smoking, all other individual characteristics being equal? Is the household e�ect

sensitive to the national context?

Materials and methods Data from the European Community Household Panel

(ECHP) were used. All individuals aged more than 16 years are interviewed within

the selected households. The probability to be a daily smoker is explained by vari-

ables at the individual level and at the household level. We take into account a

possible speci�c e�ect of the household by implementing a random e�ects probit

model.

Results This study brings to light a phenomenon of clustering of smoking habits

within households, which is modulated by the composition of the household. Pre-

liminary results seem to show that the longer the sitory of tobacco consumption in

the country, the more sensitive the concordance.

Conclusions This research gives evidence for clustering of smoking practices in

household, the e�ect being di�erent according to the context of the household and

the country. Research about health concordance overwhelmingly suggests evidence

for clustering of health status and health behavior. This o�ers room for a deeper un-

derstanding for the causes of health concordance. Next step would be to determine

the reason for concordance (is it due to ex-ante correlation or ex-post convergence?).

Keywords: smoking, health concordance, household in�uence.
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1 Introduction

1.1 General orientation

The starting points of this study were an observation and an hypothesis. The observation

is that individual dimensions of smoking have already been abundantly described, but

the smoker in these studies is isolated, extracted from its social environment. However

it seems that the question of interactions, norms transmission and social control within

the family is an important question for what concerns tobacco consumption. Therefore,

the aim of this analysis is to study the social context of smoking. The social context can

be studied at di�erent levels.

• micro: individual characteristics (age, sex, social position)

• meso: close environment (family, peer groups, school, occupational environment,

neighborhood)

• macro: national context (public policies, messages of the media, social acceptability

of smoking)

This work focuses primarly on the meso level.

1.2 Background

The individual dimensions of smoking have already been abundantly described. Two

of the most important results found in this area concern the existence of a strong sex

di�erential that has been gradually narrowing and of a social gradient that has been

progressively inverted. A theoretical model explains both sex and social di�erences in

smoking and temporal changes in these di�erences: this is the di�usion model (Pampel,

[8] and [7]). This model sates that there is a general tendency of the cigarette epidemic

to begin with high status groups, di�use to lower status groups and then recede among

high status groups. It also states that there is a lag in the process of cigarette adoption

for women. Due to a variety of historical and cultural backgrounds, countries di�er in

their current stage of cigarette di�usion. Therefore the same pattern is not observed

at the same time in all countries. The unit of analysis of this model is the individual.

But nowadays there is a shift from individual models towards models that incorporate

contextual e�ects. This research project takes place in this trend.
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Evidence of concordance in smoking and other risky practices have been found in

previous studies. For example, a study conducted on the British Household Panel

Survey proved that members of the same household tend to quit smoking simultaneously

(Chandola, [1]). Another analysis on the same data concluded that there was a

�matching� of smokers on the marriage market (Clark and Etilé, [2]). Concerning alcohol

drinking, a study based on a French epidemiological cohort revealed that getting married

was accompanied by an increased level of drinking (Zins et al., [5]). These studies tend

to prove that it is important to look not only at individual-level predictors, but also at

household-level predictors.

1.3 Research question

The in�uence of social context is being studied at two levels: micro level (in�uence of

several individual characteristics such as age, gender, education, income, occupation, etc.)

for variables control purposes, and meso level (in�uence of household). More precisely,

the main objective is to take advantage of data with a hierarchical structure in order

to identify and quantify the sources of the variation of smoking practices. The research

question is the following: are household factors predictors of smoking, all other individual

characteristics being equal? This question is split into a series of objectives:

(1) The �rst objective is to point out the existence of an household speci�c e�ect a�ecting

smoking practices

(2) The second objective is to measure the portion of total variability explained by the

household e�ect

(3) The third objective is to identify household characteristics related to tobacco use

(4) The last objective is to determine if e�ects vary from one country to the next by

studying some particular cases. The idea here consists in taking countries that are

at di�erent moments of the di�usion process, to determine if this process a�ects

household patterns.

Section 2 of this paper presents the data used. Section 3 examines the statistical method-

ology that has been implemented on this data. Section 4 analyses the results. Section 5

concludes and presents pistes for future work.
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2 Data

2.1 The European Community Household Panel

The European Community Household Panel was designed to study household income

dynamics at the European level. It consisted in an annual interview of randomly selected

households. The �rst wave took place in 1991 and the eighth and last wave occurred

in 1998. The ECHP database provides many information on household and individual

incomes, but it also contains several modules related to other topics (education, labour,

social relations, health, etc.). Information on smoking practices is available from the

6th wave onwards for most countries. The �nal sample consists in x individuals in y

households.

2.2 Variables

Smoking status was ascertained using answers to the following question: �Do you

smoke or did you ever smoked?�. The possible responses were: �I smoke daily�,�I smoke

occasionally�,�I do not smoke, but I used to smoke daily�, � I do not smoke, but I used

to smoke occasionally� and �I never smoked�. The variable of interest is a dummy equal

to one if the individual is a daily smoker, and 0 otherwise.

The independent variables are of di�erent types: some relates to the individual level,

others to the household level.

Individual level characteristics Household level characteristics

sex household income (quartiles)

age composition of the household

educational attainment

activity status

lives with at least one (other) smoker

Three dummy variables have been constructed to represent �maximum level of education

attained�: Tertiary (Third level), Secondary (second stage of secondary level) and Pri-

mary (less than second stage of secondary education). There are six possible categories

for �activity status�: Higer grade non manual, Lower grade non manual, Skilled manual,

Elementary occupation, Unemployed and Economically inactive. The household income

variable is equivalised by the OECD-modi�ed scale. The �composition of the household�
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has six modalities: single person, couple without children, couple with children, other

types of household. The dummy �lives with at least one (other) smoker� lies in-between

the household and the individual level, because it takes into account the practices of

other members of the household, but still it remains individual-speci�c. For example, in

a couple comprising a smoker and two non-smokerw, this variable will be equal to 0 for

the �rst member and to 1 for the two other members.

3 Statistical Methodology

3.1 Data structure and methodological consequence

In the ECHP, individuals are nested within households. We can assume that two

members of the same household are more likely to 'resemble' each other than two

individuals randomly drawn from the sample. In other words, an unobservable

household e�ect may a�ect practices. For example, there might be a household ban

on smoking which creates a local norm regulating smoking practices within the household.

From a technical point of view, it means that there is a potential correlation of residuals

for members from the same household. The responses cannot be assumed to be inde-

pendent even after conditioning on the observed variables, because of this unobserved

household speci�c e�ect. There is great chance that the assumption of mutual indepen-

dence across observations is violated, so traditional statistical models cannot be used.

The advantage of panel data is that the structure of the data itself make it possible to

solve the problem of non-independent observations.

3.2 A random intercept probit model

The outcome we seek to model is a discrete choice: what we observe is the result of the

choice, i.e. whether the individual i belonging to the household j smokes daily or not.{
Yij = 1 �daily smoker� if Y ∗

ij > 0
Yij = 0 �no-smoker� otherwise

Y ∗
ij is an unobserved continuous variable which can be interpreted as the utility the

individual gets from smoking. This latent variable is modeled using a two level random

intercept model. {
P (Yij = 1|xij , xj) = β + xijβ1 + xjβ2 + vij

vij = cj + uij
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xij is a vector of individual characteristics and xj a vector of household characteristics.

cj is the household speci�c e�ect term and can also be referred as an �unobserved

heterogeneity� term. It represents a global e�ect of all omitted covariates (for instance,

a smoking ban, or a general feeling concerning tobacco and tobacco users di�used in

the household and shared by its members) that might a�ect the individual probability

of smoking. In this model, parameters associated to individual and household variables

are identical across observations, but the intercept is household-speci�c because it is

modulated by the household speci�c e�ect.

This household speci�c e�ect can be estimated using two di�erent speci�cations: �xed

e�ects (FE) or random e�ects (RE). The terms ��xed� and �random� do not relate to the

nature of the e�ects, but to the way these e�ects are estimated. In both cases we can

make the assumption that the household speci�c e�ect results from a random draw in

a probability law. If we do not want to make any assumption on the nature of the law,

we can estimate it point by point: this is the logic of the FE method. In the RE case,

we suppose a functional form for the probability law and then only a limited number of

parameters need to be estimated (for example, the variance). But for the results of the

random e�ects models to be consistent, the unobserved heterogeneity term has to be

unrelated to the explanatory covariates. As there is no restriction on the distribution of

the heterogeneity, the �xed e�ects speci�cation always gives unbiased estimators, but it

does not allow to take into account household characteristics (invariant over individuals).

Moreover, the main drawback in our case is that the �smokers only� and �non-smokers

only� households do not contribute to the identi�cation. This is problematic in the

frame of this analysis, because the phenomenon of interest is the clustering of practices

in itself. Therefore a random e�ects speci�cation seems to be wiser. A drawback is

that it provides unbiased and e�cient estimates only if there is no correlation between

the unobserved heterogeneity term and the observed characteristics. In our �nal

model, the household speci�c e�ect is not signi�cant anymore. As the estimates of the

parameters remained quite stable as blocks of covariates were successively added up

till the �nal model, we suppose that our random e�ects speci�cation gives reliable results.

We assume that the household speci�c e�ect is normally distributed and estimated a

random intercept probit model. The dataset is not balanced since households di�er in

the number of their members. Household with one observation do not contribute to the

estimation of the unobserved component, but are taken into account for the estimation

of all other parameters.
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The intra-class correlation coe�cient (ICC) is the proportion of the second level variance

out of the total variance. σ is the second level (=household) variance. The individual

variance is set to 1 in a random intercept probit model. ρ is then equal to:

ρ = Corr(vit, vis|xij , xi) =
σ2

c

σ2
c + σ2

u

=
σ2

c

σ2
c + 1

The higher ρ, the more important the clustering.

All models were estimated using Statar10.

4 Results

4.1 Evidence for a household speci�c e�ect

Before coming to the results of the model, we �rst give some descriptive evidence for

a household speci�c e�ect. For the moment, only results from the French case are

presented. It seems that there is a concordance of practices within households. We

can see this both from the household and the individual point of view. More than 2

thirds of the households are totally smoker or totally non-smoker. From the individ-

ual point of view, individuals living with a smoker a more likely to be smokers themselves.

Table 1: Descriptive evidence of a clustering of practices within households

Clustering for more than two thirds of the households

Individuals living with a smoker are more likely to be smokers themselves

(%)
All households Households with 2 

members and more

Non-smoker only 57,0 51,5

Smoker only 18,9 14,1

Mixed situation 24,1 34,3

(%) Smoker Non-smoker

Lives with a(nother) smoker 78,5 21,5

No (other) smoker in the HH 54,4 45,6

All 73,0 27,0
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4.2 Measure of the portion of variance due to the household level

Men and women have been systematically distinguished in the models to take into ac-

count the fact that the e�ects of the explanatory variables can di�er according to the sex.

In other words, all explanatory variables have been dichotomized for men and women.

Blocks of variables have been included step by step in the model. This enables to ob-

serve the evolution of the proportion of total variance contributed by the household level.

The null model - that is to say a model that does not contain any explanatory variable but

just take into account the household clustering - con�rms the existence of an household

e�ect, because almost half of the variance is due to the household level. Adding individual

and the household variables induced a very small decrease, whereas there is a substantial

decrease after the inclusion of the variable presence of a(nother) smoker in the household.

The household e�ect disappears totally in the �nal model which contains individuals and

household covariates, the dummy 'presence of a(nother) smoker' and an interaction term

between this dummy and the household structure.

Figure 1: Evolution of the intra-class correlation coe�cients during the step-by-step
estimation

0
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0,5

0,6
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4.3 Identi�cation of important household characteristics

We can then conclude that the household e�ect is divided into:

• a clustering e�ect

• an e�ect of the household structure

• an interaction between the two e�ects
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The results of the model show that the preliminary descriptive results remain valid after

controlling for characteristics of the individual and of the household: living with a smoker

increases the probability of smoking. Moreover, the e�ect is of the same magnitude for

men and women. The e�ect of the household income is not signi�cant. The household

structure has a signi�cant e�ect on probabilities and there is an interaction between

the presence of a smoker in the household and the household structure: living with a

smoker a�ects the probability of smoking di�erently according to the household structure.

Let now describe the household e�ect more precisely. The �gure 2 shows the e�ect on

the individual probability of smoking. For women, to live with a smoker increases the

probability of smoking only in the case of the couple without children. On the contrary,

to live with no-smokers is associated with a negative e�ect on the probability to smoke

in all familial contexts, the greater e�ect being observed for couples with children. For

men, to have at least one smoker in the household increases the probability, except for

couples with children. The protective e�ect of a non-smoker is weaker than this observed

for women.

Figure 2: The e�ect of living with smoking or no-smoking housemates on the individual

probability of smoking: results for men and women
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4.4 The household e�ect di�ers according to the national context

We may wonder if the concordance has been changing during the �di�usion� process

of smoking. We know that men and women social gradients have known the same

evolution but with a di�erent timing. For example when smoking was receding among

men of high status class, it was still rising among women for the same group. Given

the fact that households are characterized by social homogamy and that this matching

is stable over time, it is likely that smoking status of members of a couple have varied

between concordance and discordance during the di�usion process. As we don't have

data that could allow to study the concordance within French households over a long

period, we tried to make use of the ECHP to replace France in the global di�usion

process. Due to a variety of historical and cultural backgrounds, European countries

di�er in their current stage of cigarette di�usion. Greece and Finland have been chosen

because they were in the two end-points of the di�usion scale (Forey et al., [4]). The

same model was run for these countries. Results are reported �gure 3. The magnitude

of the concordance e�ect di�ers across countries. It seems that there is a stronger

clustering e�ect as the di�usion process goes on. In other words, the �protective� e�ect

of a non-smoker household becomes stronger, whereas the �incentive� e�ect of living

with a smoker also increases. Theses are just preliminary results and a deeper analysis

should be made using other countries of the ECHP.

5 Discussion

This research gives evidence for clustering of smoking practices in household, the e�ect

being di�erent according to the contexts of both the household and the country. The

e�ect of living with smoking or no-smoking housemates indeed depends on the structure

of the household, but this e�ect also di�ers according to the length of smoking history

in the country. It seems that the later the stage of the smoking di�usion process, the

more sensitive the concordance. In a given country, the di�usion process shapes the

smoking patterns observed across cohorts and social classes. It probably also shapes the

distribution of smoking within households. The social determinants of smoking shift

across cohorts as the di�usion process goes on. For example, the social class, which

was no longer a predictor of smoking status for men some decades ago, has regained its

predictive power (but in the inverse way). The household e�ect also changed over time.

The stronger clustering e�ect that is observed as the di�usion process goes on tends

to show that there are more and more �all no-smokers� and �all smokers� households,
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Figure 3: Evaluation of concordance in three national contexts: the cases of Greece, France and 
Finland 
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maybe because of a growing stigmatization of smoking practices?

Research about health concordance overwhelmingly suggests evidence for clustering of

health status and health behavior (Falba et al., [3]; Meyler et al., [6]; Wilson, [9]. This

o�ers room for a deeper understanding for the causes of health concordance: is it due

to ex ante correlation (which might be caused by assortive mating, social homogamy)

or to ex post convergence (which might occured because of social control, contagion and

imitation, in�uence of shared environment and ressources)?

12



Table 2: Comparison between a single probit and the random intercept probit model

Probit Random intercept probit model
Female Male Female Male

Coef. Sig. Coef. Sig. Coef. Sig. Coef. Sig.
Constant -0,3073 *** 0,0632 -0,4400 *** 0,0492
Age group
Under 30 0,0046 -0,0577 -0,0010 -0,0411
30-39 (ref.) - - - - - - - -
40-49 -0,2806 *** -0,2434 *** -0,3082 *** -0,2731 ***
50-59 -0,8284 *** -0,6151 *** -1,0766 *** -0,7223 ***
More than 60 -1,4136 *** -1,1349 *** -1,8480 *** -1,4142 ***
Educational attainment
Third level -0,3088 *** -0,3647 *** -0,3907 *** -0,4780 ***
Secondary level -0,0373 -0,1833 *** -0,0648 -0,2362 ***
Less than secondary level (ref.) - - - - - - - -
Activity status
Higher grade non manual 0,2336 ** -0,1156 * 0,3610 ** -0,1345 *
Lower grade non manual 0,1262 0,0340 0,1828 0,1013
Skilled Manual (ref.) - - - - - - - -
Elementary occupation 0,1520 0,0914 0,2800 0,0706
Unemployed 0,2981 ** 0,2850 *** 0,4011 ** 0,3917 ***
Economically inactive 0,1070 -0,0872 0,1863 -0,1193
Household income 
1 Highest quartile 0,0305 0,0862 0,0423 0,0828
2 0,0019 -0,0452 0,0055 -0,0748
3 (ref.) - - - - - - - -
4 Lowest quartile -0,0034 0,0757 0,0054 0,0993
Composition of the household
Single person (ref.) - - - - - - - -
Couple without children -0,1884 *** 0,0069 -0,2872 *** -0,0165
Couple with children -0,3168 *** -0,2118 *** -0,4294 *** -0,2702 ***
Other type of household -0,1576 * 0,0312 -0,2160 * 0,0362
Random part
HH level random intercept 0,4305 (***)

Note : ***: significant at 1% level      **: significant at 5% level      *: significant at 10% level

13



Table 3: Final model

Random intercept probit model
Female Male

Coef. Sig. Coef. Sig.
Constant -0,4084 *** 0,1183
Age group
Under 30 -0,0445 -0,1117 *
30-39 (ref.) - - - -
40-49 -0,2936 *** -0,2623 ***
50-59 -0,8214 *** -0,5987 ***
More than 60 -1,3596 *** -1,0173 ***
Educational attainment
Third level -0,2881 *** -0,3677 ***
Secondary level -0,0297 -0,1912 ***
Less than secondary level (ref.) - - - -
Activity status
Higher grade non manual 0,2603 ** -0,1243 *
Lower grade non manual 0,1207 0,0615
Skilled Manual (ref.) - - - -
Elementary occupation 0,1755 0,0707
Unemployed 0,2985 ** 0,3153 ***
Economically inactive 0,1124 -0,0904
Household income 
1 Highest quartile 0,0604 0,0800
2 0,0024 -0,0467
3 (ref.) - - - -
4 Lowest quartile -0,0166 0,0483
Composition of the household and presence of a smoker (1/0)
Single adult (ref.) - - - -
Couple without children, 1 0,2149 ** 0,6151 ***
Couple with chidren, 1 -0,0063 0,1104
Other type, 1 0,2001 0,3119 **
Couple without children, 0 -0,5630 *** -0,2693 ***
Couple with chidren, 0 -0,7154 *** -0,5263 ***
Other type, 0 -0,5997 *** -0,2637 **
Random part
HH level random intercept 1.87e-06 
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