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Determinateif body mass index (BMI) – in particular high levels of BMI:

overweight and obesity - from working-agemalesandfemalesliving in Spain

affects to the probability of being in a specific labour status (inactivity,

unemploymentor employment).
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I. INTRODUCTION

Usedatatakenfrom theEuropean Health Interview Survey (EHIS) from 2009

in Spain: first editionof thesurvey,comparableat supranationallevel andwith

high futureprospects.

1. Aim of the study 



Å Overweight and obesity are main World-class problems (WHO,2004 and

WHO,2015) (FAO, 2014).

Å The importance of research on the consequences of overweight and obesity

in socialrelationship,lifestyle ansocioeconomicstatusin people(Bozoyanand

Wolbring, 2011; CaliendoandWang-ShengLee, 2013; Cawley, 2004; Cawley,

Han and Norton, 2009; Colcheroand Bishai, 2007; Han, Norton and Powell,

2011; Lindeboom, Lundborgand BasVan der Klaaus, 2010; SabiaandRees,

2012).

Å Limited national studies focusedon the influence that obesity has in the

structure of the labour market in Spain.

Å Main methodology: theEuropean Health Interview Survey (EHIS) from 2009

in Spain.

Å The results are representative of thesocioeconomicstructurein Spain.
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I. INTRODUCTION

2. Selection of the topic of study 



Overweight and Obesity:ñabnormalor excessivefat accumulationthatmay

impairhealthò(WHO).

Key point: bothof themarerisk factorsfor theheathof people.

3. Overweight and obesity. Definition and quantification 

I. INTRODUCTION 
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AdolpheQuételex(1796-1874) defineda relative

weight indicator (Quetelexôsindex):

In 1972, Keys,Fidanzaet al. publishedIndicesof

relative weight and obesity and renamed

Quetelexôsindex as Body mass index (BMI).

They concludedthat BMI is a convenientand

reliableindicatorof overweightandobesity.

BMI  =
Weight (kg)

Height 2 (m)



I. INTRODUCTION 

In this study,all levelsof obesityhavebeenclusteredinto one(BMI>30). In

addition,theBMI variablehasbeenusedin its continuousversion. 6

The WHO classifiesthe nutritional statusof adults,both men and women,

usingaskey variableBMI:

BMI (kg/m2) Nutritional status

Lessthan18.5 Underweight

From 18.5 to 24.9 Normal weight

From 25.0 to 29.9 Overweight

From 30.0 to 34.9 ObesityclassI

From 35.0 to 39.9 ObesityclassII

Above 39.9 ObesityclassIII

Source: World Health Organization (WHO)

3. Overweight and obesity. Definition and quantification 



V. METODOLOGÍA

1. Obtención de datos: Encuesta Europea de Salud en España 2009. 
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II. METHODOLOGY

1. Data collection: European Health Interview Survey in Spain (EHIS 2009).

Selectionof thesurvey:

Å NATIONAL HEALTH SURVEY IN SPAIN 2011-2012 (8th edition).

- Advantages: Comparablebackwardsin time.

- Inconvenient: Not comparableatsupranationallevelor with EHIS2009.

Å EUROPEAN HEALTH INTERVIEW SURVEY IN SPAIN 2009 (1st

edition).

- Advantages: Comparableat Europeanlevel andwith high prospectsin the

future.

- Inconvenient: No possibilityto analysetime seriesbackwards.

Both aresimilar in typeof questionnaires,populationarea(residentsof mainfamily

dwellings),samplesize(approximately24,000theoreticalobservations),territoryof

application(national),andmethodsof collectinginformation(face-to-faceinterview

mode: interviewer-PAPIandCAPI).



V. METODOLOGÍA
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II. METHODOLOGY

EUROPEAN HEALTH INTERVIEW SURVEY (1ST EDITION)

TEMPORARY DISTRIBUTION BY COUNTRIES

Year Country

2006 Austria and Estonia.

2007 Slovenia andSwitzerland.

2008 Belgium, Bulgaria, France, Cyprus, Latvia, Malta, Czech 

Republic,Romania and Turkey.

2009 Germany, Slovakia, Spain, Greece, Hungary and Poland.

Source: Methodology of the European Health Interview Survey, Eurostat. 

EUROPEAN HEALTH INTERVIEW SURVEY IN SPAIN 2014, 2ND

EDITION (EHIS 2014): resultsavailablein November2015.

1. Data collection: European Health Interview Survey in Spain (EHIS 2009).



V. METODOLOGÍA

2. Data and definition of variable 
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II. METHODOLOGY

DATA VARIABLES

Cross-sectional Dependent variables (LDV) Independent variables

Household

questionnaire

+

Adult questionnaire

= 22.188 theoretical 

obs.(theoretical 

sample size).

20.891 obs. valid.

SITU: Occupationalstatus of 

individuals.

Values (probitmodel):

=0, INACTIVE.

=1, UNEMPLOYED

=2, PART-TIME EMPLOYED

=3, FULL-TIME EMPLOYED

Qualitative: Mostof them.

Levelof studies,

Region (CC.AA),

Size of municipality,

Disability, 

Household composition,

Etc.

Finally selected:

15.055 

obs.(working-age

individuals, 16-64 

years old).

Note: SITU is obtained from the 

number of working hours of 

individuals, so that:

INACTIVE and UNEMPLOYED= 

0 hours of work per week.

PAR-TIME EMPLOYED = lessthan

35/40 hours of work per week.

FULL-TIME EMPLOYED = 35/40 

hours of work per week.

Quantitative

Å Discrete

Age

Numberof children

Å Continuous

BMI

Householdincome level



HYPOTHESIS:

1. Determinateif BMI influences the occupational status of individuals (SITU):

beinginactive,unemployedor employed.

Ὄȡ π
Ὄȡ π

Å AcceptingὌȡBMI doesNOT affectsto theoccupationalstatusof subjects.

Å AcceptingὌȡBMI influencesthelabourstatusof individuals.

1. Determinateif dependentvariableSITU is truncated or censored:

ÅὌ : TheoreticaldistributionofὛὍὝὟcoincideswith its empiricaldistribution.

ÅὌ : Theoreticaldistribution of ὛὍὝὟdoesNOT coincideswith its empirical

distribution.

Levelsof significance: 1%, 5% and10% .

3. Econometric Model and Hypothesis 
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II. METHODOLOGY



V. METODOLOGÍA

3. Econometric Model and Hypothesis 
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II. METHODOLOGY

ECONOMETRIC MODEL

Labour insertion equation: 

SITUi= Ŭ + ɓ0ĬBMIi+ ɓ1ĬX1i+ ɓ2ĬX2 + é+ ɓnĬXni+ Ůi

Where:

SITUi = Dependent variable of the occupational status. 

BMIi = Independent variable of Body mass index.

X1i, X2i,é,Xni = Vector of socioeconomic, health and labour independent variables.

Ŭ = Independent parameter not associated with independent variables.

ɓ0, ɓ1, ɓ2, é,ɓn = Coefficients associated with independent variables.

Ůi = Random error term, such that Ůiå N(0, ů).

This equation is estimated using ordered probit model and tobit model (in the 

latter, SITU only adopts values 0= Not working and 1= Working).



VI. INVESTIGACIÓN
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III. RESEARCH

hola Men WomenPercentage 

of 

population

Occupational 

status

Distribution of population according to BMI and SITU 

1. Descriptive Statistics

Obesity

Overweight

Normal weight

Underweight

Source: Own elaboration with data from EHIS09. 
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III. RESEARCH

1. Descriptive Statistics

Galicia 

83,25 

Andaluc²a 

74,97 

Extremadura 

44,59 

Castilla-La 

Mancha 

51,64 

Murcia 

55,30 

Comunidad 

Valenciana 

50,16 

Castilla y Le·n 

65,76 

Madrid 

66,78 

Arag·n 

63,95 

Catalu¶a 

64,11 

Navarra 

52,72 

Pa²s Vasco 

62,08 

Cantabria 

59,23 

Asturias 

59,09 

Islas Baleares 

50,89 

Islas Canarias 

71,66 

La Rioja 

31,29 

Incidencia del sobrepeso (IMC>25) en la 

poblaci·n 

 

        Inferior al 30,0%.                   Del 

50,0% al 59,9%. 

        Del 30,0% al 39,9%.              Del 

60,0% al 69,9%.           

        Del 40,0% al 49,9%.              Igual o 

mayor al 70,0%.  

Galicia 

75,48 

Andaluc²a 

66,39 

Extremadura 

69,51 

Castilla-La 

Mancha 

72,08 

Murcia 

74,35 

Comunidad 

Valenciana 

41,04 

Castilla y Le·n 

68,10 

Madrid 

61,26 

Arag·n 

64,85 

Catalu¶a 

59,54 

Navarra 

49,72 

Pa²s Vasco 

57,78 

Islas Baleares 

67,91 

La Rioja 

58,41 

Islas Canarias 

61,57 Incidencia del sobrepeso (IMC>25) en la 

poblaci·n 

 

        Inferior al 30,0%.                   Del 

50,0% al 59,9%. 

        Del 30,0% al 39,9%.              Del 

60,0% al 69,9%.           

        Del 40,0% al 49,9%.              Igual o 

mayor al 70,0%.  

Cantabria 

56,56 

Asturias 

65,93 

Galicia 

71,64 

Andaluc²a 

65,55 

Extremadura 

67,23 

Castilla-La 

Mancha 

64,93 

Murcia 

51,80 

Comunidad 

Valenciana 

78,50 

Castilla y Le·n 

57,84 

Madrid 

54,71 

Arag·n 

71,40 

Catalu¶a 

58,95 

Navarra 

51,57 

Pa²s Vasco 

59,98 

Cantabria 

49,67 

Asturias 

53,38 

Islas Baleares 

75,07 

La Rioja 

64,46 

Incidencia del sobrepeso (IMC>25) en la 

poblaci·n 

 

        Inferior al 30,0%.                   Del 

50,0% al 59,9%. 

        Del 30,0% al 39,9%.              Del 

60,0% al 69,9%.           

        Del 40,0% al 49,9%.              Igual o 

mayor al 70,0%.  

Islas Canarias 

60,84 

Galicia 

75,48 

Andaluc²a 

66,39 

Extremadura 

69,51 

Castilla-La 

Mancha 

72,08 

Murcia 

74,35 

Comunidad 

Valenciana 

41,04 

Castilla y Le·n 

68,10 

Madrid 

61,26 

Arag·n 

64,85 

Catalu¶a 

59,54 

Navarra 

49,72 

Pa²s Vasco 

57,78 

Islas Baleares 

67,91 

La Rioja 

58,41 

Islas Canarias 

61,57 Incidencia del sobrepeso (IMC>25) en la 

poblaci·n 

 

        Inferior al 30,0%.                   Del 

50,0% al 59,9%. 

        Del 30,0% al 39,9%.              Del 

60,0% al 69,9%.           

        Del 40,0% al 49,9%.              Igual o 

mayor al 70,0%.  

Cantabria 

56,56 

Asturias 

65,93 

Prevalence of overweight (BMI>25) in population

Less than 30.0%.                    From 50.0% to 59.9%.

From 30.0% to 39.9%.           From 60.0% to 69.9%.          

From 40.0% to 49.9%.            Above 70.0%. 20

Inactive

Unemployed

Employed

Distribution of male population by region (CC.AA), BMI and SITU
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III. RESEARCH

1. Descriptive Statistics  

Galicia 

51,26 

Andaluc²a 

59,53 

Extremadura 

50,02 

Castilla-La 

Mancha 

51,24 

Murcia 

55,49 

Comunidad 

Valenciana 

55,72 

Castilla y Le·n 

39,80 

Madrid 

50,28 

Arag·n 

43,21 

Catalu¶a 

54,70 

Navarra 

33,75 

Pa²s Vasco 

41,49 

Cantabria 

44,61 

Asturias 

53,75 

Islas Baleares 

31,96 

Islas Canarias 

14,9 

La Rioja 

31,46 

Islas Canarias 

52,39 Incidencia del sobrepeso (IMC>25) en la 

poblaci·n 

 

        Inferior al 30,0%.                   Del 

50,0% al 59,9%. 

        Del 30,0% al 39,9%.              Del 

60,0% al 69,9%.           

        Del 40,0% al 49,9%.              Igual o 

mayor al 70,0%.  

Galicia 

36,46 

Andaluc²a 

41,60 

Extremadura 

43,99 

Castilla-La 

Mancha 

31,33 

Murcia 

52,43 

Comunidad 

Valenciana 

32,60 

Castilla y Le·n 

33,85 

Madrid 

29,99 

Arag·n 

18,77 

Catalu¶a 

30,08 

Navarra 

22,77 

Pa²s Vasco 

23,01 

Cantabria 

31,59 

Asturias 

31,64 

Islas Baleares 

30,02 

La Rioja 

27,19 

Islas Canarias 

38,64 Incidencia del sobrepeso (IMC>25) en la 

poblaci·n 

 

        Inferior al 30,0%.                   Del 

50,0% al 59,9%. 

        Del 30,0% al 39,9%.              Del 

60,0% al 69,9%.           

        Del 40,0% al 49,9%.              Igual o 

mayor al 70,0%.  

Galicia 

36,52 

Andaluc²a 

48,14 

Extremadura 

49,25 

Castilla-La 

Mancha 

43,79 

Murcia 

36,68 

Comunidad 

Valenciana 

32,52 

Castilla y Le·n 

29,40 

Madrid 

45,00 

Arag·n 

18,57 

Catalu¶a 

46,15 

Navarra 

35,19 

Pa²s Vasco 

37,94 

Cantabria 

30,67 

Asturias 

27,34 

Islas Baleares 

29,74 

Islas Canarias 

14,9 

La Rioja 

39,25 

Islas Canarias 

60,20 Incidencia del sobrepeso (IMC>25) en la 

poblaci·n 

 

        Inferior al 30,0%.                   Del 

50,0% al 59,9%. 

        Del 30,0% al 39,9%.              Del 

60,0% al 69,9%.           

        Del 40,0% al 49,9%.              Igual o 

mayor al 70,0%.  

Galicia 

36,46 

Andaluc²a 

41,60 

Extremadura 

43,99 

Castilla-La 

Mancha 

31,33 

Murcia 

52,43 

Comunidad 

Valenciana 

32,60 

Castilla y Le·n 

33,85 

Madrid 

29,99 

Arag·n 

18,77 

Catalu¶a 

30,08 

Navarra 

22,77 

Pa²s Vasco 

23,01 

Cantabria 

31,59 

Asturias 

31,64 

Islas Baleares 

30,02 

La Rioja 

27,19 

Islas Canarias 

38,64 Incidencia del sobrepeso (IMC>25) en la 

poblaci·n 

 

        Inferior al 30,0%.                   Del 

50,0% al 59,9%. 

        Del 30,0% al 39,9%.              Del 

60,0% al 69,9%.           

        Del 40,0% al 49,9%.              Igual o 

mayor al 70,0%.  

Prevalence of overweight (BMI>25) in population

Less than 30.0%.                    From 50.0% to 59.9%.

From 30.0% to 39.9%.           From 60.0% to 69.9%.          

From 40.0% to 49.9%.            Above 70.0%. 21

Inactive

Unemployed

Employed

Distribution of female population by region (CC.AA), BMI and SITU
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2. Econometric Analysis 
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III. RESEARCH

Estimationof thelabourinsertionequationwith aprobit model:

Goodness of fit: Good.

Wald test and Pseudo R2 test: Bothsignificant.

HYPOTHESIS 1: DETERMINATE IF BMI INFLUENCES THE

OCCUPATIONAL STATUS

Table 1. Labour insertion equation estimated with an ordered probit model (0 = INACTIVE, 1 =

UNEMPLOYED, 2 = PART-TIME EMPLOYED, 3 = FULL-TIME EMPLOYED)

Independent variables
Men Women

Coefficients Coefficients

BMI

BMI2



2. Econometric Analysis
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III. RESEARCH

MARGINAL EFECTS OF VARIABLES BMI AND BMI2

HYPOTHESIS 1: DETERMINATE IF BMI INFLUENCES THE

OCCUPATIONAL STATUS

Dependent variable: SITU

Dependent variable: SITU

BMI

BMI2

BMI

BMI2

Total effect Inactive Unemployed Part-time employed Full-time employed
Women

Total effect Inactive Unemployed Part-time employed Full-time employed
Men

Maximum value of

SITU

Maximum value of

SITU

BMI2

BMI2
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III. RESEARCH

2. Econometric analysis 

HYPOTHESIS 1: DETERMINATE IF BMI INFLUENCES THE

OCCUPATIONAL STATUS

Hola
Hola

Hola
Hola

BMI

Probability of 

being full-time 

employed

Men

BMI = 26.5 
Women

BMI = 25.5 



VI. INVESTIGACIÓN

2. Análisis econométrico 
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III. RESEARCH

HYPOTHESIS 2: DETERMINATE IF DEPENDENT VARIABLE

OCCUPATIONAL STATUS (SITU) IS TRUNCATED OR CENSORED

Estimationof thelabourinsertionequationwith a tobit model:

Goodness of fit: Good.

Wald test and Pseudo R2 test: Bothsignificant.

Maximum value of

SITU BMI2

BMI

BMI2

Table 2. Labour insertion equation estimated with a Tobit model (0 = NOT WORKING, 1 =

WORKING)

Independent variables
Men Women

Coefficients Coefficients
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III. RESEARCH

2. Econometric analysis 

Hola
Hola

Hola
Hola

BMI

Probability of 

being 

employed

Men

BMI = 26.5 
Women

BMI = 24.4 

HYPOTHESIS 2: DETERMINATE IF DEPENDENT VARIABLE

OCUPATIONAL STATUS (SITU) IS TRUNCATED OR CENSORED



Å It is provedthat BMI influencesthe occupationalstatusof individuals,especiallyin

obesewomenwhoareup to 9.5% lesslikely to beemployed(Cawley, 2004).
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IV. CONCLUSIONS

CONTRAST OF HYPOTHESIS

Hypothesis 1 Ṋ

Hypothesis 2 Ṋ



1. LIMITATIONS OFTHE VARIABLE BODY MASSINDEX (BMI) .

2. RELATIVELY OUTDATED SURVEYAND LIMITED DATA.

3. LIMITATIONS OFVARIABLES AND ESTIMATION METHODS:

Å Limited andqualitativedependentvariables(LDV) .

Å Probit and Tobit modelsare asymptotic(consistent,asymptoticallynormal

andasymptoticallyefficient).

Å Importanceof theinitial valuedistributionof thevariables.

4. REVERSECAUSALITY.
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V. LIMITACIONS OF THE STUDY



ÅAnalyse the 2nd edition of the European Health Survey in Spain (2014).

ÅCompare the results of EHIS09 and EHIS14 and work out time series.

ÅExpand the study to other countries of the European Union.

ÅAnalyse the effect of overweight and obesity on other variables of the labour 

market (e.g. Salaries).
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VI. FUTURE RESEARCH LINES



THANK YOU VERY MUCH 

FOR YOUR ATTENTION!
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