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Chapter 2
Body Mass Index and Satisfaction  
with Health in Contemporary Switzerland

Mario Lucchini and Sara Della Bella

�Introduction

According to the World Health Organization (WHO 2016), worldwide the preva-
lence of obesity has more than doubled since 1980 and in 2014 600 million people 
were obese. In many countries, childhood obesity is increasing at an even higher 
rate than adult obesity, what would probably lead to a further increase in the preva-
lence of obesity, given that obese children are more likely to become obese adults 
(Singh et al. 2008; Reilly and Kelly 2011).

In Switzerland obesity rates are low compare to most OECD countries, but they 
have increased significantly in the last twenty years: in 1992, 31.3% of the Swiss 
population was overweight or obese, and this increased to 41,2 % in 2012 (Schneider 
and Venetz 2014). According to the most recent estimates of the Swiss Survey on 
Health, in 2012 41% of the Swiss population aged over 15 years appear to be over-
weight or obese (Federal Office of Public Health (FOPH) 2014).

Obesity, defined as excessive body fat and typically measured using the Body 
Mass Index (BMI) (WHO 2016), can impair health. There is robust evidence sug-
gesting that obesity is an important risk factors for a set of health problems and 
diseases such as diabetes, cardiovascular diseases, hypertension, respiratory prob-
lems, musculoskeletal diseases and some forms of cancer (Hu 2008; WHO 2016; 
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Imai et al. 2008). Interestingly, the link between obesity and health has been con-
firmed in studies using a variety of different health indicators, such as measures of 
health related quality of life (Garner et  al. 2011; Ford et  al. 2001), measures of 
functional health (Ford et al. 2001; Imai et al. 2008) or self-assessed health (Cullinan 
and Gillespie 2016; Imai et al. 2008). Obesity has also been associated with poor 
mental health and depression (Ford et  al. 2001; Imai et  al. 2008; Luppino et  al. 
2010) and this is not surprising given the fact that obese person tend to suffer from 
prejudices and discrimination in several life domains and might suffer from low 
self-esteem (Puhl and Heuer 2009). Weight-related stigma seems to be particularly 
relevant for women, who tend to suffer the most from being obese and are more 
discriminated than their male counterparts (Puhl and Heuer 2009; Puhl and Brownell 
2003; Hebl and Turchin 2005; Wadsworth and Pendergast 2014). These cultural 
reasons, together with possible physiological reasons, might explain why in some 
studies obesity appears to have worse health related consequences for women rather 
than for men (Garner et al. 2012; Wang et al. 2012).

Overweight, concof the Swiss population was overweight or obese,erning around 
1,8 billion adults worldwide (WHO 2016), has also been linked to health-related 
conditions, but the evidence is more mixed and, in the majority of studies, over-
weight does not appear to increase mortality risk (rather, some studies suggested a 
protective role of overweight, at least in men and in the elderly) (Cullinan and 
Gillespie 2016; Garner et al. 2012; Lantz et al. 2010; Berrington de Gonzalez et al 
2010; Flegal et al. 2007; Imai et al. 2008).

The relationship between BMI and health, hence, does not seem to be a strictly 
linear one. This is particularly so because several studies reported underweight to be 
a risk factor for health and premature mortality as well (Garner et al. 2012; Flegal 
et al. 2007; Imai et al. 2008; Ford et al. 2001). Again, this relationship seems to vary 
across age categories and gender: for instance, Garner et al. (2012) found under-
weight to be protective in terms of health related quality of life for young women. 
Despite the great deal of evidence about the link between obesity/BMI and health, 
the causal nature of this relationship is still disputed. There is a huge literature 
-comprising observational, intervention and genetic epidemiological studies using 
mendelian randomization (MR)  - that has investigated this issue (Corbin and 
Timpson 2016). Every approach presents some limits in its ability to assess the 
causal link between obesity (or BMI) and health outcomes (confounding bias, 
reversed causality) and even the instrumental variable approach can be criticized 
because it ultimately relies on assumptions that are difficult to test (Cameron and 
Trivedi 2009). Moreover, results are mixed, though some MR studies (in which 
genetic variation is used as an instrumental variable) have found evidence of causal 
effects of obesity on several physical and mental health outcomes (Corbin and 
Timpson 2016).

This study specifically focuses on the relationship between BMI and satisfaction 
with health. Satisfaction with health belongs to the group of subjective measures of 
health that can encompass aspects of both physical and mental health, reflecting a 
complex process of internalized reckoning. In the health literature subjective mea-
sures of health, such as Self-Assessed Health (SAH), are widely used. Despite being 
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a very simple measure of health, SAH is extremely powerful and appears to be 
related to several objective measures of health, such as morbidity and functional 
limitations, and it is able to predict mortality above and beyond the individual objec-
tive health status (Benyamini 2011; Benjamins et  al. 2004; Idler and Benyamini 
1997; Jylha 2009). The negative association between obesity and SAH has been 
found to hold true for adults as well as for adolescents (Imai et al. 2008; Krause and 
Lampert 2015; Vingilis et  al. 2002), and in several countries, like Switzerland, 
Ireland and the USA (Cullinan and Gillespie 2016; Prosper et al. 2009; Marques-
Vidal et al. 2012). However, this relationship has not been found in countries such 
as Portugal and Greece (Darviri et  al. 2012; Marques-Vidal et  al. 2012) and in 
specific subpopulations such as Latino immigrants living in the USA (Macmillan 
et al. 2011).

Moreover, the association of BMI with SAH appears to vary significantly across 
ages and sexes (Imai et al. 2008), although not in all studies: for instance, Cullinan 
and Gillespie (2016) did not find substantial differences among genders concerning 
the impact of obesity on SAH.

Variation in results might reflect real differences, due to the specific population 
under study and its cultural specificities. However, methodological shortcomings 
might also be partly responsible for mixed findings. Indeed, previous studies in this 
field have mostly used cross-sectional data and were not able to adequately control 
for potential confounders. One notable exception is the study by Cullinan and 
Gillespie (2016) who adopted the instrumental variable approach to assess the effect 
of obesity and overweight (underweight was not considered) on SAH in a nationally 
representative sample of Irish people. The authors concluded that obesity (and par-
ticularly severe obesity) negatively impacts SAH, whereas overweight does not 
seem to affect SAH.

The present study aimed to investigate the relationship between BMI and satis-
faction with health in Switzerland, using longitudinal studies and applying panel 
data regression models that partly allow to control for unobserved heterogeneity.

�Data and Variables

For our analysis we used data from the Swiss Household Panel (SHP), a representa-
tive longitudinal study of household and individuals, supported by the Swiss 
National Science Foundation, which began in 1999 with a sample of 5074 house-
holds containing 12,931 household members.1 More precisely, we used the eleven 
waves from 2004 to 2014. We selected 103,861 observations nested into 22,815 
individuals, aged 18–75. The dependent variable — satisfaction with health— was 
measured on a scale ranging from 0 (not at all satisfied) to 10 (completely satisfied). 
Despite its ordinal nature, following Ferrer-i-Carbonell and Frijters (2004) we con-
sidered satisfaction with health as a cardinal variable in order to facilitate 

1 http://forscenter.ch/en/our-surveys/swiss-household-panel/
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interpretation of the estimated parameters. Our main focus was BMI that was coded 
into five categories, according to the thresholds set by the World Health Organization, 
as follows: underweight (BMI < 18.50), normal weight (BMI > 18.50 to 24.99), 
overweight (BMI >24.99 to 29.99), obesity class I (BMI >29.99 to 34.99), obesity 
class II and III (BMI > 34.99), also called “severe obesity”. In the regression mod-
els, normal weight was the category of reference.

All models included a set of control variables, that have been proven to affect 
health and, in many cases, BMI as well: age, age squared, gender, a set of social 
relationship indicators such as civil status dummies (single, married, separated, 
divorced, widow), number of children in the family, size of household, death of 
closely related person (dummy), termination of close relationship (dummy), con-
flicts with or among related persons (dummy) (Umberson and Karas Montez 2010; 
Umberson et al. 2006); social status indicators such as the logarithm of net total 
annual household income, work status (employed, unemployed, not in labour force), 
and education dummies (less than secondary education, secondary education, ter-
tiary education) (Marmot and Wilkinson 2006; McLaren 2007), physical activity 
(dummy) (Wanner et  al. 2017), regional dummies (Lake Geneva, Middleland, 
North-West Switzerland, Zurich, East Switzerland, Central Switzerland, Ticino) 
(Ogna et al. 2014) and wave dummies (2004–2014). Since previous studies found 
gender differences in the association between self-rated health and BMI, descriptive 
analysis (see Table 2.1) and regression models (see Table 2.2) were carried out sepa-
rately for men and women.

Table 2.1  Descriptive statistics: within and between variance of the main variables of interests 
(male sample: n. 7151, N.29,953; female sample: n.8142, N.35,889)

Male Female
Variable Mean Std. Dev. Mean Std. Dev.

Self-assessed health Overall 7.916419 1.669599 Overall 7.825406 1.824892
Between 1.524697 Between 1.688332
Within 0.9813426 Within 1.082382

BMI <18.50 Overall 0.0091811 0.0953785 Overall 0.0528853 0.2238076
Between 0.0922419 Between 0.2174079
Within 0.0521687 Within 0.1092517

BMI 18.50–24.99 cat.ref. Overall 0.5115347 0.4998753 Overall 0.6416172 0.479532
Between 0.47195 Between 0.4471349
Within 0.2135785 Within 0.2200133

BMI 25.00–29.99 Overall 0.3804293 0.4855005 Overall 0.2185071 0.413239
Between 0.4457702 Between 0.3687357
Within 0.2413439 Within 0.2241873

BMI 30.00–34.99 Overall 0.0799252 0.2711819 Overall 0.0674023 0.2507209
Between 0.245902 Between 0.224003
Within 0.1424698 Within 0.1383976

BMI > 34.99 Overall 0.0189297 0.1362789 Overall 0.0195882 0.1385822
Between 0.1226754 Between 0.1332532
Within 0.065176 Within 0.066268
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�Analytic Strategies

In order to investigate the existence and the nature of the relationship between 
health and BMI categories, we adopted different analytical strategies, with the aim 
of exploiting the strength of panel data and understanding to which extend unob-
served individual heterogeneity could introduce a bias in the parameter estimates. 
More precisely, we estimated three types of regression models —pooled OLS, ran-
dom effect (RE) and fixed effect (FE) models— as follows:

SWH X Z Wit
k

K

k it
q

Q

q it
r

R

r i i t it= + + + + +
= = =
∑ ∑ ∑

1 1 1

β γ δ α ψ ε

Where SWHit was the satisfaction with health score of respondent i at time t; Xit 
was a vector of K time-varying BMI dummies; Zit and Wi represented, respectively, 
a vector of Q time-varying and R time-constant characteristics, that we considered 
as control variables. Finally, αi was a time-invariant individual-specific effect; ψ t  
corresponded to wave effects and ε it  was the idiosyncratic error term.

Firstly, we estimated OLS pooled regression models with clustered standard 
errors and subsequently random effect models (RE) that enabled us to study the 
effect of both time-constant and time-varying covariates. These analytical strategies 
allowed us to take into account differences across individuals and to control for time 
invariant variables. It is important to underline that since BMI is an endogenous 
variable, these models would give biased results, as they unrealistically assume the 
causal variable to be uncorrelated with the error term (Cameron and Trivedi 2009).

If variables of interest showed enough intra-individual variation, fixed effect 
models (FE) were also implemented. FE yields an unbiased estimate of the causal 
parameter by erasing the influence of time constant unobserved variables (Cameron 
and Trivedi 2009). This means that this estimation method allowed us to control for 
crucial unobservable differences in time constant individual characteristics like per-
sonality, dispositions or genetic traits that are known to be important determinants 
of satisfaction with health. In order to test if RE was more appropriate than FE, or 
vice versa, we ran a Hausman Test.

�Empirical Results

Effects of BMI on satisfaction with health, obtained by applying OLS, RE and FE 
estimators, are reported in Table 2.2.

Overall, we could see that the sign of the coefficients were consistent and in line 
with the literature, although, as expected, there appeared to be a shrink in the size of 
estimates moving from the OLS to RE and from RE to the FE specifications.

The OLS estimates suggest that individuals with normal weight enjoyed a better 
health status than individuals belonging to others categories. Those with the lowest 
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level of satisfaction with health were severely obese individuals (i.e. obesity class II 
and III), followed by obese individuals (obesity class I) and overweight individuals. 
This appeared to be true for both men and women, though these effects appeared to 
be more pronounced among women. Indeed, among men severe obesity reduced 
satisfaction with health by 0.791 points (on a 10 point-scale), among women the 
reduction reached 1 point.

Overweight also appeared to decrease the level of satisfaction with health, and 
particularly so for women. Being underweight was also associated with lower levels 
of satisfaction with health, but the coefficient for men did not reach statistical sig-
nificance and it was only significant at the 1% level in women.

Looking at the OLS estimates for the chosen control variables, we could see that 
getting married (for women), secondary and tertiary education, family income, 
physical activity, Swiss nationality (for women) and living in Ticino (for men) were 
positively associated with satisfaction with health. On the contrary, ageing, getting 
married (for women) unemployment, inactivity, the death of a closely related per-
son, the termination of a close relationship, the conflicts with or among related 
persons were negatively correlated with satisfaction with health.

RE estimates tell us roughly the same story, even though it is important to empha-
size a remarkable reduction in the size of the parameter estimates. More precisely, 
the negative effect of obesity class II and III decreased from −0.791 to −0.565 in the 
male sample and from −1.002 to −0.865 in the female one. For the obesity class I 
the size of the effect changed from −0.438 to −0.332 for male and from −0.676 to 
−0.497 for female.

Finally, FE parameter estimates tell us a slightly different story. For men, the 
effect of the BMI categories decreased in size and lost statistical significance. For 
women, we observed that the size of the estimates of interest decreased, while main-
taining statistical significance. This means that a change in a woman’s BMI leads to 
a change in satisfaction with health, whereas the same conclusion does not apply to 
men. Women belonging to obesity class II and III showed the lowest level of satis-
faction with health (0.521 point less than normal weight woman), followed by 
women belonging to obesity class I (−0.237), underweight (−0.157) and overweight 
(−0.088) women. These results might reflect the fact that weight related stigma is 
stronger for women and obese women tend to suffer more because of their weight 
status (Puhl and Heuer 2009; Puhl and Brownell 2003; Hebl and Turchin 2005; 
Wadsworth and Pendergast 2014) and are consistent with what has been found in 
some studies (Garner et al. 2012; Wang et al. 2012), albeit not in all.

A Hausman model selection test was run in order to understand whether the FE 
estimator was more efficient than the RE. According to this test, the FE should be 
preferred over the RE model in that time constant unobserved characteristics were 
likely to be associated with our BMI dummies.

Overall, these results suggested that, even after controlling for a range of indi-
vidual, socioeconomic and lifestyle related variables, departures from normal 
weight had statistically significant negative impact on women’s satisfaction with 
health. More precisely, we could see a dose-response relationship, whereby being 
obese had a stronger negative effect than being overweight and being severely obese 
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had a stronger effect than being obese. The effect of underweight on women’s satis-
faction with health was less pronounced but still statistically significant (in line with 
results from Imai et al. 2008). Working on Canadian women, Garner et al. (2012) 
found a protective effect of underweight on women’s self-assessed health, at least at 
younger ages, but this might reflect cultural difference in the value attributed to thin-
ness. This difference could also be due to the fact that FE models applied in this 
study are not fully able to tackle the issue of reversed causality.

�Conclusion

Obesity is an important risk factor for a number of diseases (cardiovascular dis-
eases, type 2 diabetes, hypertension, some cancers, musculoskeletal disorders, etc.) 
and obese individuals often face discrimination and stigmatization in important 
domains of life and tend to report lower level of self-esteem and mental health (Hu 
2008; WHO 2016; Puhl and Heuer 2009; Hebl and Turchin 2005).

Hence, the association between obesity and subjective measures of health is not 
surprising, since this kind of subjective measures are likely to capture aspect of both 
physical and mental health. However, the role of overweight and underweight is less 
clear and studies investigating the relationship between BMI and health have pro-
vided mixed results.

Cultural as well as methodological reasons can explain these differences. The 
strength of the social penalty associated with overweight and obesity can vary over 
population sub-groups and across societies. Moreover, previous studies in this field 
have not generally addressed nor taken into account the issue of endogeneity and 
reverse causality (with the exception of Cullinan and Gillespie 2016).

In this work, we exploited the power of panel data and appropriate analytic strat-
egies to overcome this limitation. Working with data coming from the Swiss 
Household Panel (waves 2004–2015), we modelled the relationship between BMI 
and satisfaction with health using pooled OLS, random effects and fixed effects. 
Since the impact of BMI has been shown to vary between genders, we estimated 
separate models for women and men.

Overall, our results confirmed the non-linearity in the relationship between BMI 
and health.

Estimates from pool OLS and RE models showed that women and men belong-
ing to BMI categories different from normal weight had a significantly lower level 
of satisfaction with health. These effects were more pronounced for women than for 
men.

FE estimates —that allow removing the time constant individual heterogene-
ity— showed that any departures from normal weight appeared to be associated 
with lower levels of satisfaction with health in women, but not in men. These results 
support previous findings showing gender differences in the association between 
BMI and health (Imai et al. 2008; Ford et al. 2001; Garner et al. 2012).
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In every model, obese and severely obese individuals appeared to be the ones 
with the lowest level of satisfaction with health. Given that the prevalence of obesity 
is rising worldwide, these results calls for action. The pathways through which obe-
sity impacts on health satisfaction need to be further explored. However, gender 
differences in empirical results suggest that stigma plays a crucial role. Interventions 
to tackle the stigma issue are needed together with actions to counteract the obesity 
epidemic.
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