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Abstract
According to the World Health Organization, obesity is one of the greatest public-
health challenges of the 21st century. Body weight is also known to affect
individuals’ self-esteem and interpersonal relationships, including romantic ones. We
estimate the “utility-maximizing” Body Mass Index (BMI) and calculate the implied
monetary value of changes in both individual and spousal BMI, using the
compensating income variation method and data from the Swiss Household Panel.
We employ the Oster’s method (Oster, 2019) to estimate the degree of omitted
variable bias in the effect of BMI on life satisfaction. Results suggest that the optimal
own BMI is 27.1 and 20.1 for men and women, respectively. The annual value of
reaching optimal weight ranges from $7069 for women with underweight to $88,709
for women with obesity and between $95,165 for men with underweight to $32,644
for men with obesity. On average, women value reduction in their own BMI
about four times higher than reduction in their spouse’s BMI. Men, on the other
hand, value a reduction in their spouse’s BMI almost twice as much compared to a
reduction in their own BMI. This highlights important gender differences and relative
effects based on spousal BMI.
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1 Introduction

Obesity is one of the greatest public-health challenges of the 21st century according
to the World Health Organization. Worldwide obesity has nearly tripled since 1975
(World Health Organization, 2021) and in Europe one in three school-aged children,
and almost 60% of the adult population, are now living with overweight or obesity
(WHO European Regional Obesity Report, 2022). In addition to increasing a per-
son’s risk of various physical ailments, including cardiovascular disease, cancer,
diabetes, and COVID 19 (WHO European Regional Obesity Report, 2022), body
weight is also known to affect individuals psychologically based on factors such as
social norms that are formed through interactions with society at large and inter-
personal relationships (Carr & Friedman, 2005).

Efficient resource allocation is a challenge within any health-care system. An
important part of tackling this challenge is knowledge of the value of health itself
together with the more easily measured costs and benefits of health interventions,
such as medical expenses and changes in productivity. A wide range of polices
relating to body weight are justified as a means of fixing market failures such as
imperfect information, negative externalities including higher medical cost, irra-
tional behavior, and unanticipated variation in social norms regarding body shape
(Philipson, 2001). Policies that affect individuals’ body weight alter individual
well-being, which is likely to weigh heavily in many cost-benefit or cost-utility
analyses, leaving studies that exclude or miscalculate benefits of health interven-
tions severely biased. Furthermore, allocation of resources requires efficiency
comparisons not only within health-care systems but also between health care and
other uses of resources.

One way to determine individuals’ value of improvements in non-market goods
like body mass index (BMI) is to calculate the willingness to pay (WTP) for such
improvements or the willingness to accept (WTA) compensation for losses. That is,
to estimate how much money individuals would be willing to give up (or receive) in
exchange for such improvements (losses). Studies determining the monetary value
that individuals place on intangible goods are scarce because the methods tradi-
tionally used have limitations. These limitations have led researchers to focus largely
on non-monetary measures such as health-related quality of life (HRQoL). The
limitations further restrict efficiency evaluations to cost-effectiveness analyses that
focus on prioritization within health-care systems rather than cost-benefit analyses
that compare health care and other uses of resources.

A promising method to calculate the monetary value of health and other goods
that do not have a revealed market price, and thus facilitate efficiency comparisons
between health care and other uses of resources, is the compensating income
variation (CIV) method. The method is firmly rooted in economic theory (Hicks,
1939) and has been used to estimate the monetary value of various non-market
goods, although economists have only recently started using it for health-related
conditions. Applications to health include some studies examining specific con-
ditions, such as migraines (Groot & Maassen van den Brink, 2004) cardiovascular
disease (Groot & Maassen van den Brink, 2006), and pain (Ferrer-i-Carbonell &
van Praag, 2002; McNamee & Mendolia, 2014; Ólafsdóttir, Ásgeirsdóttir, &
Norton, 2020), body weight (Asgeirsdóttir et al., 2020), depression and anxiety
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(Buason et al., 2021; McNamee, Mendolia & Yerokhin, 2021), and studies
examining a set of different health problems and diseases (Asgeirsdottir, Birgis-
dottir, Ólafsdóttir, & Olafsson, 2017; Asgeirsdottir, Birgisdottir, Henrysdottir &
Ólafsdóttir, 2020, Powdthavee & van den Berg, 2011; Howley, 2017). In addition,
the method has been used to estimate the dollar value of a quality-adjusted life-
year (QALY) (Huang, Frijters, Dalziel & Clarke, 2018) and changes in HRQoL
(McNamee & Mendolia; 2019).

Applications of the method to estimate the monetary compensation needed to
offset the welfare loss associated with a sub-optimal Body Mass Index (BMI) is
limited. Kuroki (2016) calculated the CIV for having overweight and obesity. He
concluded that life satisfaction of people who are affected by overweight or obesity
is statistically significantly lower than people who have normal weight, even after
controlling for socioeconomic factors and obesity-related health variables. He also
found the relationship to be greater for women with overweight than men.
Asgeirsdottir et al., (2020) also found gender differences using the method, but
more importantly highlighted the importance of income measurement when using
the method. Although Kuroki (2016) and Asgeirsdottir et al., (2020) mark
important first attempts at estimating the CIV for body weight, we substantially
improve upon their results in several important ways. First, we calculate the CIV
for being below, as well as above the optimal BMI, defined as the BMI that
optimizes life satisfaction, which was not done by Kuroki and analyzed in a limited
manner by Asgeirsdottir et al., (2020), due to a small overall sample size, and with
only under 1% of their sample being with underweight. We furthermore estimate
the CIV for the continuous measure of BMI for the first time. Second, and maybe
more interestingly, the study sheds light on the interplay between own and spouse’s
BMI and the corresponding CIVs, which to our knowledge has not been done
before. This spousal analysis underscores the gender differences in own and
spousal CIV for BMI changes. We calculate CIVs for the individual’s own and
spouse’s optimal BMI directly from the data and assess the concordance in couple’s
BMI preferences. Meylera, Stimpson and Peek (2007) performed a systematic
review of 103 studies of health-concordance in mental health, physical health, and
health behavior among couples. The review suggests evidence for concordant
mental and physical health, as well as health behaviors among couples. Studies
have furthermore found BMI to be highly correlated between spouses (Jeffery and
Rick, 2002, The & Gordon-Larsen, 2009). Clark and Etilé (2011) found that the
negative well-being effect of own BMI is lower when the individual’s partner is
heavier, which is consistent with social contagion effects in weight. This paper
extends the analysis made by Clark and Etilé (2011) by producing CIV estimates
and by including a separate underweight category for BMI. Furthermore, this paper
calculates values for optimal own BMI conditional on spouse’s BMI and optimal
spouse’s BMI conditional on own BMI.

A benefit of the CIV method is that it can be applied to existing data, contrary to
most valuation methods. Individual responses to questions about life-satisfaction, as
well as BMI and income, are used for the direct estimation of a life-satisfaction
equation. The estimation results are then used to calculate the income-BMI trade-off
that keeps life satisfaction constant. The CIV thus represents the monetary com-
pensation needed by an individual with a sub-optimal BMI to have the same level of
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well-being as with optimal BMI, ceteris paribus. Our definition of sub-optimal is any
deviation from optimal BMI, where optimal BMI is defined as the BMI that max-
imizes life satisfaction.

We choose Switzerland for the context of our study due to the availability of
exceptional data. The Swiss Household Panel is a rich dataset, which includes 21
waves and is well suited for estimation of CIVs. Calculating CIVs for sub-optimal
BMI using data from Switzerland adds to the existing CIV literature, as well as the
literature on sub-optimal BMI that has been analyzed in different contexts. How-
ever, it should be kept in mind that results could be context specific, especially as
Switzerland has a relatively low rate of obesity (OECD, 2017). It is therefore
possible that there is a greater penalty in Switzerland for being above optimal BMI
than in other countries.

The results suggest that both women and men would be willing to pay an
increasing amount to reach the optimal BMI the further away from the optimal BMI
they become, both when below and above the optimal BMI. Similarly, there is a
positive value for changing the BMI of a spouse whose BMI is sub-optimal, which is
conditional on one’s own BMI. This spousal analysis highlights the gender differ-
ences in own and spousal CIV for BMI changes and shows how limited the indi-
vidual analyses can be. Importantly, women’s values are on average about four times
as high for reductions in their own BMI compared to reduction in their spouse’s
BMI. Values for men, on the other hand, are almost twice as high for a reduction in
their spouse’s BMI towards the optimal level compared to a reduction in their own
BMI when above their optimal BMI.

The main implications for policy are the systematic gender differences in weight
preferences, with females being more sensitive to being over their optimal BMI than
under, while men would be willing to forego considerable consumption possibilities
to not be with underweight. Our results suggest that health promotion policies aimed
at obesity prevention may be more effective if they are tailored to gender and
designed with an understanding of gender difference in issues relating to causes and
consequences of body weight.

The paper is organized as follows. The next section presents the data and vari-
ables, and the third section discusses the methodological approach. The results are
presented in Section 4 and discussed in Section 5. The final section includes our
conclusions.

2 Data and variables

2.1 Data

The Swiss Household Panel (SHP) data is a nationally representative annual survey
conducted since 1999 with information on living conditions in Switzerland. All
individuals aged 14 or older who live in the household are eligible to answer the
individual questionnaire. We use waves 6 (2004) to 21 (2019) because they include
the variables needed to calculate CIV for sub-optimal BMI. The original sample of
the sixteen waves consisted of 124,700 observations on 19,031 individuals. Our final
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sample, after dropping observations with missing values, consisted of 112,710
observations on 18,012 individuals. The size of the sample is lower in the spousal
analysis, or 49,784 observations on 8,099 individuals, because it includes only those
who have spouses.

2.2 Variables

Well-being is measured with a question about satisfaction with life in general. The
question is on an 11-point scale and the respondents are asked the following
question: In general, how satisfied are you with your life if 0 means “not at all
satisfied” and 10 means “completely satisfied”? As expected, the distribution of
life satisfaction over the sample is highly skewed with an average of 8.0 and the
interquartile range (IQR) is 2. Despite some criticism, measures of subjective well-
being such as questions on life satisfaction have been widely used in social sci-
ences and psychology, as well as in some economic studies. For a reference to
discussion on the vast testing of the robustness of these subjective measures, we
refer the reader to Clark, Frijters, and Shields (2006). To ease interpretation of
the estimated coefficients and comparisons to previous results in the literature, the
life satisfaction variable is standardized to having a mean of zero and a standard
deviation of one.

BMI is calculated using respondents self-reported height and weight and is the
ratio of weight, in kilograms, over height, in meters, squared. For the most part
BMI is used in continuous form, although for certain purposes it is categorized into
the traditional four categories using criteria from the WHO. Individuals are defined
to have underweight if their BMI is under 18.5, normal weight if their BMI is
between 18.5 and 25, overweight if their BMI is over 25 and up to 30, and obesity
if their BMI exceeds 30 (World Health Organization, 2021). As the survey is a
household survey, the spouses BMI is also available based on self-reported weight
and height.

Income is yearly household income equivalized according to a modified
OECD scale (Voorpostel et al., 2020). We use the log of income in our esti-
mations to account for diminishing marginal utility of income (Layard, Nickell,
& Mayraz, 2008). To prevent inflation from affecting the results, the income
variable was CPI-adjusted to the 2019 price level (Federal Statistical Office of
Switzerland, 2021), and we convert the results to US dollars to facilitate com-
parison with other studies, using the average exchange rate from 2019 of one
CHF equaling 0.9937 US dollar (Board of Governors of the Federal Reserve
System U.S., 2021).

Other control variables are years of education based on the International Standard
Classification of Education (ISCED classification scheme), age, marital status, labor-
force status, wave dummy, degree of urbanization, and number of children. We
include age in 5-year brackets, as previous research suggests that it is important to
include age in the model in a flexible form (Blanchflower & Oswald, 2008). Table 1
shows means, and standard deviations of continuous variables and percentage dis-
tributions of dummy variables used in the study.
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Table 1 Summary statistics

Variable Women Men

Mean SD Mean SD

Life satisfaction
(unstandardized)

8.04 1.4 8.03 1.4

Yearly income in CHF 72,168a 59,162 80,573a 55,560

BMI categories %

Underweight 5.2 0.9

Normal weight 62.9 50.0

Overweight 22.8 38.8

Obese 9.1 10.3

BMI 23.8 4.3 25.5 3.8

BMI of spouse 25.8 3.7 23.9 4.2

Age 50.6 17.5 49.7 17.6

Marital status %

Single, never married (base) 24.5 28.0

Married 54.5 60.4

Separated 1.5 1.5

Divorced 11.1 7.5

Widower/widow 8.2 2.4

Registered partnership 0.2 0.2

Urbanization %

Highly and moderately 59.7 58.2

urbanized centers (base)

Small, urbanized centers 9.4 9.9

Communes of urbanized 11.9 12.3

Centers

Communes of small 10.2 10.6

urbanized centers

Communes remote from 8.9 9.0

urbanized centers

Number of children 0.5 0.9 0.5 0.9

Labor-market status%

Employed (base) 64.2 73.7

Unemployed 1.6 1.5

Not in labor force 34.2 24.8

Education in years 13.1 3.0 14.2 3.2

Source: Swiss Household Panel (SHP)
aEquivalent to $71,713 for women and $80,065 for men at the average 2019 exchange rates

Further descriptions of all variables are listed in Table 6 in the Appendix
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3 Methods

We follow Groot and van den Brink (2004), Asgeirsdottir et al., (2017 & 2020), and
Olafsdottir et al., (2020) and define an indirect well-being function W which is deter-
mined by household income Y, BMI status B, and other individual characteristics X as

W ¼ W Y ;B;Xð Þ: ð1Þ
Comparison of well-being with a sub-optimal BMI status B to that of optimal BMI

status B* can be expressed as follows:

ΔW ¼ W Y ;B Xjð Þ �W Y ;B� Xjð Þ: ð2Þ
The CIV is the additional amount of income that leaves the individual with the

same level of well-being with the sub-optimal BMI status as without it so that:

W Y þ CIV B;Xjð Þ ¼ W Y B�;Xjð Þ: ð3Þ
Three different empirical estimations of Eq. (1) are considered. The first model

represents B as dummy variables indicating a person’s BMI category, i.e., whether a
person has underweight, normal weight, overweight or obesity. The model is
empirically estimated using the following equation:

Wit ¼ β0 þ β1logYit þ
X3

j¼1

β2;jBit;j þ
Xq

k¼1

αkXk;it þ εit ð4Þ

where Wit is life satisfaction of individual i at time t, and the α′s and β′s are
coefficients measuring the relationship between the independent variables and life
satisfaction. ε is the error term, and Xk,it represents other individual characteristics.
The benchmark BMI category in this model is normal weight. We can then use point
estimates from Eq. (4) to calculate the CIV from Eq. (3) as follows:

CIVj ¼ Y exp � β2;j
β1

� �
� 1

� �
ð5Þ

where Y is mean income and β2,j represents the coefficient of sub-optimal BMI
category j.

Using BMI categories has two notable disadvantages. First, the categorization of
this continuous variable inevitably discards some within-category information. Second,
this categorization is based on the medical literature and does not have to be in
accordance with people’s preferred weight. In the second model, the B in Eq. (1) is
modeled as the continuous form of BMI and includes a square term of BMI as well.
The motivation for including the square term in BMI comes from the hump-shape
shown in Figure A1, where life satisfaction increases up to a peak level and then
decreases again with increasing BMI after accounting for outliers. The following
model is empirically estimated:

Wit ¼ β0 þ β1logYit þ β2Bit þ β3B
2
it þ

Xq

k¼1

αkXk;it þ εit ð6Þ

where Wit, the α′s, β′s, and the Xk,it are the same as in Eq. (4). In this model, BMI is
related to life satisfaction in a parabolic way, and the vertex of the parabola
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represents a well-being optimizing BMI, provided that β2 > 0 and β3 < 0. The optimal
BMI is then found using the standard formula for the vertex of a parabola:

B� ¼ � β2
2β3

: ð7Þ

Employing the point estimates from Eq. (6), one can calculate the CIV for moving
to the optimal BMI from Eq. (3) as follows:

CIV ¼ Y exp � β2 B� B�ð Þ þ β3 B2 � B�2ð Þ
β1

� �
� 1

� �
ð8Þ

where Y is average income and B* is found from Eq. (7). Note that the CIV is now a
function of B so that for each value of B we get a specific CIV value.

In the third approach, we follow Clark & Etilé (2011) and define a model in terms
of both individual’s and spouse’s BMI together with the square of both BMI levels
and their interaction. The questions are then what BMI level for the spouse would
maximize the individual’s life satisfaction, given the BMI of the individual, and what
the optimal BMI for the individual would be, given the BMI of the spouse. Repre-
senting the BMI of the individual as Bi and the BMI of the spouse as Bs, the third
model is empirically estimated using the following equation:

Wit ¼ β0 þ β1logYit þ β2Bit þ β3B
2
it þ β4Bstþ

β5B
2
st þ β6BitBst þ

Pq

k¼1
αkXk;it þ εit

ð9Þ

where Wit, the α′s, β′s, and the Xk,it have the same meaning as in Eq. (4). Both
individual BMI and spouse’s BMI have a squared term in the model, and the model
also includes their interaction. Fixing all variables except Bi in Eq. (9), there is an
optimal BMI for the individual that maximizes life satisfaction. As for Eq. (7), the
optimal BMI is found using the standard formula for the vertex of a parabola:

B�
i ¼ � β2 þ β6Bs

2β3
; ð10Þ

provided that β2 + β6Bs > 0 and β3 < 0. The optimal BMI for the individual depends
on the BMI of the spouse. If β6 > 0 the optimal BMI for the individual increases with
increasing BMI of the spouse. Employing the point estimates from Eq. (9), one can
calculate the CIV for the individuals own BMI changing to its optimal, given the
BMI of the spouse as follows:

CIV ¼ Y exp � β2 þ β6Bsð Þ Bi � B�
i

� �þ β3 B2
i � B�2

i

� �

β1

� �
� 1

� �
ð11Þ

where Y is average income and B�
i is found from Eq. (10). Note that the CIV is now a

function of both Bi and Bs so that for each pair of values Bi and Bs we get a CIV
value. Similarly, holding all variables except Bs in Eq. (9) constant, there is an
optimal BMI for the spouse in the sense that the life satisfaction of the individual is
maximized. The optimal BMI for the spouse is then

B�
s ¼ � β4 þ β6Bi

2β5
; ð12Þ
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provided that β4 + β6Bi > 0 and β5 < 0. Note that the optimal BMI for the spouse
depends on the BMI of the individual, allowing for exploration of potential social
interaction in BMI between spouses (Clark & Etilé, 2011). If β6 > 0 the optimal BMI
for the spouse increases with increasing BMI of the individual. Employing the point
estimates from Eq. (9), one can calculate the CIV for changing the spouse’s BMI to
its optimal from Eq. (3) as follows:

CIV ¼ Y exp � β4 þ β6Bið Þ Bs � B�
s

� �þ β5 B2
s � B�2

s

� �

β1

� �
� 1

� �
ð13Þ

Several endogeneity biases in the body-weight coefficients can be hypothesized.
However, neither the direction of the body-weight bias nor its magnitude is as
established in the literature as the well-known income-endogeneity bias. In an earlier
version (Clark & Etilé, 2010) of their paper, Clark and Etilé (2011) applied past
changes in BMI as an instrument on the BMI variable. Their results were inconclusive,
and they observed that finding a good instrument for BMI is very challenging (Clark &
Etilé, 2011). Katsaiti (2012) tried to account for the endogeneity of BMI by using
height as an instrument. That instrument is, however, unlikely to fulfill the exclusion
restriction since height has been shown to have a significant effect on well-being
(Deaton & Arora, 2009). Kuroki (2016) and Asgeirsdottir et al., (2020), the only two
papers in the literature to calculate the CIV of BMI, were also unable to account for
endogeneity due to similar data limitations. Asgeirsdottir et al., (2020) however, point
out that although the endogeneity of body weight in subjective well-being regressions
could hypothetically cause biases either way, some clues can be found in studies using
polygenic risk scores as instruments for BMI when regressed on depression (Huang
et al., 2014; Jokela et al., 2012; Lawlor et al., 2011; Tyrell et al., 2019; Walter et al.,
2015; Willage, 2018). In all six studies the non-instrumented results showed a positive
relationship between BMI and depression, while the BMI coefficient either increased
with instrumentation or decreased. This suggests therefore that it is difficult to assess
the direction of any endogeneity bias in the BMI coefficient, if such a bias exists.
However, the mixed results on the direction of the bias in depression equations indicate
that an extreme bias is unlikely to affect our results.

We employ the Oster’s method (Oster, 2019) to estimate the degree of omitted
variable bias in the effect of BMI on life satisfaction under the assumption that the
selection on the observed controls is proportional to the selection on the unobserved
controls. The Oster method assumes that if a coefficient is stable after the inclusion of
the observed controls, considering R2 or the proportion of the variance explained by
the inclusion of the controls, then the omitted variable bias must be limited. Oster
applies further assumptions on the relationship between observable and unobservable
variables and derives bounds on the unbiased OLS coefficients. We apply the method
on model 1 and compare an uncontrolled regression, only including the key variable of
interest, with the controlled regression where the key variable of interest is included
together with all other relevant observable control variates. The method requires
parameters that are set following Oster’s suggestions (e.g., Rmax= 1.3~R where ~R is the
R2 of the controlled regression). Table 2 reports the bounds of the BMI effects on life
satisfaction estimated using the Stata package psacalc (Oster, 2013).
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The first column contains the baseline uncontrolled effect, the second column
contains the controlled effect, taking into consideration the observable controls, and
the third column shows the estimated unbiased treatment effect. If the range between
the controlled effect and estimated unbiased treatment effect does not include zero,
i.e., the sign of the two estimates is the same, omitted variable bias is considered to
be of little concern. The findings in Table 2 suggest that the bias adjusted BMI effects
on life satisfaction have the same sign as the estimated controlled effects, and that
these effects are close in magnitude. Thus, the omitted variable bias is of limited
concern in the effect of BMI on life satisfaction expect perhaps for men with
overweight, but the controlled estimate is insignificant in this case.

We also explored the impact of lagging both income and BMI in model 1. Results
from those estimations are reported in Table 7 in the Appendix and indicate that the
results are robust to this change, with similar implications and comparable CIV’s as
in the original model without lagging. We did not lag the spousal model since
lagging significantly reduces the sample size as each individual and their spouse
needs to participate in the survey in consecutive years.

Evidence suggests that endogeneity likely causes the effect of income on life
satisfaction to be significantly understated without instrumentation and the derived
CIVs might consequently be biased upwards (Groot & Massen van den Brink
2004, 2006; Powdthavee, 2010, Powdthavee & van den Berg, 2011). For complete-
ness, we followed Howley (2017) and Ólafsdóttir et al., (2020) and estimated two-
stage least squares (IV-2SLS) models, with mother’s education as an instrument to
account for the potential endogeneity in income. The availability in the dataset of
suitable instruments for income is limited and the chosen instrument may not act on life
satisfaction only through income. Comparing the income coefficients from the IV-
2SLS and OLS models (see IV-2SLS results in the Appendix Tables 8–10), shows an
increase by approximately two to threefold with instrumentation, which is in line with
previous results (Howley, 2017; Ólafsdóttir et al., 2020; Powdthavee, 2010). Table 11
contains the comparison of IV-2SLS, OLS and adjustments according to Lindqvist
et al., (2020) who used lottery winnings in Sweden to estimate the treatment effect of
one unit of log household income on standardized life-satisfaction, which is only about
30% higher than our OLS coefficient.

Table 2 The estimated omitted variable bias of BMI on life satisfaction

OLS

Women Men

Uncontrolled Controlled Treatment
estimate

Uncontrolled Controlled Treatment
estimate

Underweight −0.0931** −0.1097*** −0.1149 −0.3019*** −0.2824** −0.2764

Overweight −0.0312 −0.0640*** −0.0751 0.0309* 0.0019 −0.0086

Obese −0.2103*** −0.2019*** −0.1990 −0.0665** −0.0460* −0.0388

Source: Swiss Household Panel (SHP)

Estimates are based on life-satisfaction equations using OLS. Controls included for age, marital status, the
degree of urbanization where the individual resides, the number of children in the household, education,
labor-market status and year dummies. ***p < 0.01, **p < 0.05, *p < 0.10. Men (OLS): N= 51,561.
Women (OLS): N= 61,011
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Due to the nature of the data, we explored panel regressions. However, the main
variation in BMI is between individuals (see Table 12). Approximately 75% of
participants were always in the same BMI category throughout the survey and 25%
even had the exact same BMI every year they participated. Although panel regression
methods did not produce robust results they are reported in the Appendix for com-
pleteness (see Table 13).

4 Results

Table 3 shows point estimates for the key variables of interest, BMI categories, and
household income, along with the corresponding CIVs. Point estimates are statisti-
cally significant except for the overweight coefficient for men. The results for women
suggest that higher income is associated with greater life satisfaction and that sub-
optimal BMI categories affect life satisfaction in a negative way. The CIVs for
women with underweight is higher than for women with overweight but the highest
CIV is for women with obesity.

Gender differences in CIVs are substantial. For men, being with underweight
produces the highest CIV, but the CIV for men affected by obesity is much lower,
and the point estimate for the overweight category is statistically insignificant,
suggesting that there is no gain or loss relative to the normal weight category.

Table 3 OLS point estimates for BMI categories and income, as well as corresponding CIV’s

OLS

Women Men

Underweight −0.1097*** −0.2824**

(0.0391) (0.1109)

Overweight −0.0640*** 0.0019

(0.0190) (0.0177)

Obese −0.2019*** −0.0460

(0.0318) (0.0305)

Log(income) 0.2893*** 0.2816***

(0.0174) (0.0201)

CIV Underweight 33,049*** 138,160***

(6791) (34,526)

CIV Overweight 17,748*** −546

(3138) (2561)

CIV Obese 72,399*** 14,216***

(7910) (4898)

Source: Swiss Household Panel (SHP)

Estimates are basdepression and anxietyed on life-satisfaction equations using OLS. Controls included for
age, marital status, the degree of urbanization where the individual resides, the number of children in the
household, education, labor-market status and year dummies. ***p < 0.01, **p < 0.05, *p < 0.10. Men
(OLS): N= 51,561. Women (OLS): N= 61,011. CIVs are reported in USD per year: 1 CHF= 0.9937
USD. Results are unweighted. Standard errors (in parentheses) are clustered on individuals
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Table 4 includes point estimates for the continuous form of BMI, BMI squared,
and household income, along with the corresponding CIVs. All point estimates are
highly significant both for men and women.

Optimal BMI for women is 20.1 and 27.1 for men. This means that the optimal
level for women is within the normal weight category but for men it is optimal to
be with a slight overweight. Table 4 and Fig. 1 show CIVs for selected BMI levels
for men and women, showing that both women and men have higher CIVs the
further away from the optimal BMI they are, both when below and above the
optimal BMI.

As seen in Table 4, men have a higher CIV than women when they are with
underweight, but women have higher CIVs than men when they are with overweight
or obesity. It can also be seen from Table 4 that men whose BMI is 15 have a CIV
value of $95,615 per year to achieve the well-being associated optimal BMI or
120% of their average yearly income, but on the other hand women’s CIV in the
same situation is only $7069 or 10% of their average annual income. Table 4 shows
that women with a BMI of 35 have a higher CIV than women with BMI 15 to reach
optimal BMI, with values of $88,709 (around 125% of their average annual salary)

Table 4 OLS point estimates for BMI and income, as well as optimal BMI and corresponding CIVs for
selected BMI levels

OLS

Women Men

BMI 0.0422** 0.0817***

(0.0173) (0.0239)

BMI squared −0.0011*** −0.0015***

(0.0003) (0.0004)

Log(income) 0.2898*** 0.2791***

(0.0174) (0.0201)

Optimal BMI value 20.1 27.1

CIB BMI= 15 7069* 95,615***

(3755) (20,296)

CIB BMI= 20 2 24,713***

(48) (4902)

CIB BMI= 25 6536*** 1843**

(1924) (765)

CIB BMI= 30 30,623*** 3859***

(3828) (1162)

CIB BMI= 35 88,709*** 32,644***

(9849) (6201)

Source: Swiss Household Panel (SHP)

Estimates are based on life-satisfaction equations using OLS. Controls included for age, marital status, the
degree of urbanization where the individual resides, the number of children in the household, education, labor-
market status, and year dummies. ***p < 0.01, **p < 0.05, *p < 0.10.Men (OLS): N= 51,574. Women (OLS):
N= 61,011. CIVs are reported in USD per year: 1 CHF= 0.9937 USD. Results are unweighted. Standard
errors (in parentheses) are clustered on individuals
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and $7069, respectively. Men with BMI of 35 would have a CIV value of $32,644
to reach the optimal BMI of 27.1 (around 41% of average yearly salary). Appendix
Table 14 contains the CIV for 1-10 BMI units away from the optimal BMI and CIV
per unit BMI.

Table 5 includes point estimates for individual’s own BMI and spouse’s BMI, as
well as the squared BMI levels and their interactions, for both men and women.

Table 5 and Fig. 2 furthermore include individual’s own optimal BMI and CIV
given the spouse’s BMI, and then spouse’s optimal BMI and CIV given the indi-
vidual’s own BMI (Table 15 in the Appendix shows standard errors in CIVs).

For example, Table 5, section A for women shows that when the spouse’s BMI is
fixed at 22 or 28 the corresponding optimal own BMI levels are 20.7 and 22.8. If a
woman’s BMI is for example 15 and her spouse has a BMI of 28, then she has a CIV
of $34,199 to reach the optimal BMI of 22.8. However, she has a CIV of $116,197 to
reach the optimal BMI of 22.8 if her actual BMI is 35 and her spouse has a BMI of
28. The results for section A can also be seen in the upper half Fig. 2.

Table 5, section B for men shows that when their own BMI is fixed at 28 or 35, the
corresponding spouse’s optimal BMI levels are 28.5 and 38.1. If a man’s own BMI is
for example at 28 and his spouse has a BMI of 15, the man has a CIV of $79,612 for his
spouse to achieve the optimal BMI of 28.5. However, the same man has a CIV of
$14,052 for his spouse to achieve the optimal BMI of 28.5 if his spouse has an actual
BMI of 35. The results for section B can also be seen in the lower half of Fig. 2.

Comparing sections, A and B for women in Table 5 shows that women are
generally affected more severely by their own BMI being above their optimal level
than by their spouses BMI being above the optimal as indicated by the shaded area in
Table 5. The CIV values for men, on the other hand, show them to be affected by
their spouse’s BMI being above the optimal point for a spouse. In other words, they
are more concerned (from the perspective of negative impact on their own life
satisfaction) about reducing their spouse’s BMI towards the optimal than reducing
their own BMI to the optimal level. The opposite is true when men are below their
optimal BMI as underlined by the symmetry in the shaded areas in Table 5.

Table 16 contains the findings of categorical spouse analysis for robustness and
Table 17 contains the CIV for 1-10 BMI units away from own optimal BMI and
spouse optimal BMI and CIV per unit BMI.

0

50

100

150

200

250

15 20 25 30 35 40
CI

V 
in

 th
ou

sa
nd

s U
SD

Body Mass Index

Women Men

Fig. 1 CIV for different BMI levels

Life satisfaction and body mass index: estimating the monetary value of achieving. . . 1227



5 Discussion

We find that the life satisfaction of people who are with underweight or obesity is lower
than for people with normal weight. Women have a higher value for not being in the
obese category than men, while men have a stronger preference than women to avoid
being with underweight. This is in line with the findings of a Swiss Health Survey
(Forrester-Knauss & Zemp Stutz, 2012) which reported that men with underweight
were two times more likely to be dissatisfied with their weight compared to women
with underweight. They also found that while more men than women were with
overweight or obesity, more women reported weight dissatisfaction. When accounting
for spouse’s BMI, men are more sensitive to their spouse’s BMI being above its optimal
than to their own BMI. Women on the other hand have a higher WTP for reduction in

Table 5 OLS point estimates for own BMI, spouse’s BMI, BMI interaction and income, as well as optimal
own and spouse’s BMI and corresponding CIVs

OLS
Women Men

BMI 0.0367 ** 0.0159

(0.0158) (0.0154)

BMI squared -0.0014 *** -0.0012 ***

(0.0003) (0.0003)

BMI spouse 0.0135 -0.0158

(0.0167) (0.0130)

BMI spouse squared -0.0007 ** -0.0008***

(0.0003) (0.0002)

Interaction 0.0010 ** 0.0022***

(0.0004) (0.0004)

Log(income) 0.2189 *** 0.2054***

(0.0143) (0.0144)

Section A BMI spouse 16 22 28 35 16 22 28 35

Optimal own BMI 18.6 20.7 22.8 25.2 20.5 25.8 31.0 37.2

CIV: Own BMI = 15 6,227 16,615 34,199 68,856 15,919 80,109 292,139 1,432,587

CIV: Own BMI = 20 920 217 3,655 13,756 125 17,651 85,743 386,874

CIV: Own BMI = 25 21,724 9,146 2,322 22 10,239 289 19,498 114,223

CIV: Own BMI = 30 94,210 53,760 28,677 11,397 57,010 9,001 520 28,903

CIV: Own BMI = 35 335,009 197,053 116,197 61,206 200,398 53,005 7,853 2,314

Section B Own BMI 16 22 28 35 16 22 28 35

Optimal spouse BMI 20.6 24.7 28.9 33.7 11.9 20.2 28.5 38.1

CIV: Spouse BMI = 15 7,586 25,714 62,151 151,661 2,917 8,681 79,612 531,431

CIV: Spouse BMI = 20 73 5,358 20,822 60,218 22,475 13 25,145 199,127

CIV: Spouse BMI = 25 4,748 20 3,548 19,968 73,160 7,313 3,765 74,084

CIV: Spouse BMI = 30 24,107 6,842 307 3,249 196,816 35,232 709 22,857

CIV: Spouse BMI = 35 69,573 29,502 9,376 401 524,979 103,913 14,052 3,035

Source: Swiss Household Panel (SHP)

Estimates are based on life-satisfaction equations using OLS. Controls included for age, marital status, the
degree of urbanization where the individual resides, the number of children in the household, education,
labor-market status, and year dummies. ***p < 0.01, **p < 0.05, *p < 0.10 Men: N= 24,900. Women:
N= 24,884. The shaded numbers indicate the higher CIV of the two values, CIV for own or spouse’s BMI
for men and women separately. CIVs are reported in USD per year: 1 CHF= 0.9937 USD. Results are
unweighted. Standard errors (in parentheses) are clustered on individuals
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their own BMI than their spouse’s BMI. This could be a manifestation of pressure on
women, both from themselves and their husbands, to be in the normal weight category.
Swiss women have the lowest average BMI (23.7) in Europe, while men’s average BMI
(26.7) lies close to the average BMI for European men (WHO, 2021), suggesting that
the norm in Switzerland is for women being within the normal weight category while it
is more acceptable for men to be above. BMI has been shown to be related to the
number of work hours through marriage and labor market mechanisms (Cawley, 2015,
Grossbard & Mukhopadhyay, 2017). Some studies have shown that hours of work are
positively associated with body weight for women, i.e., that high-BMI women work
more hours (Cawley, 2015, Caliendo, & Gehrsitz, 2016, Grossbard & Mukhopadhyay,
2017). In the light of traditional gender values, married women have shown to be more
likely than married men to receive in-marriage income transfers as women are rewarded
for thinness while higher body weight reduces their bargaining power in marriage,
leading to lower access to their spouse’s income (Oreffice & Quintana-Domeque,
2012). However, BMI has been shown to be unrelated to work hours for married men
(Caliendo, & Gehrsitz, 2016, Grossbard & Mukhopadhyay, 2017). These findings are
consistent with traditional gender roles, and although we find evidence of positive
sorting in spouses’ BMI, both men and women place greater value on women not being
above their optimal BMI and men not under their optimal BMI. In terms of gender
equality, Switzerland still lags behind many European countries (Boeglin, 2021). While
the gap between women and men in labor force participation has narrowed in recent
years, traditional values are still somewhat ingrained in the Swiss culture (Boeglin,
2021, Lalive, & Lehmann, 2020). Our results, coupled with the traditional gender
values in Switzerland, are thus in tune with the results described above on the impact of
gender differences in BMI on the marriage and labor markets. Furthermore, our results
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underline the traditional gender roles in household decisions where the man has the
status of the strong breadwinner and the status on the woman focuses more on physical
appearance as both spouses are willing to use significant resources to avoid BMI above
the optimal for women and below optimal for men.

Kuroki (2016) calculated the CIV for being with overweight and obesity using
separate OLS models. According to our results, including individuals with under-
weight is crucial to get the full picture of BMI preferences, especially in the case of
males. Using the point estimates in Kuroki (2016), the CIV for women with over-
weight was $39,434 and $54,401 for women with obesity compared to our finding of
$17,748 (overweight) and $72,399 (obese) (see Table 3). Similarly, Kuroki (2016)
estimates the CIV for men with overweight to be $13,730 and men with obesity to be
$37,128 while our findings suggest that men do not require a CIV for being with
overweight, and our CIV for men with obesity is $14,216. The findings of Asgeirs-
dottir et al., (2020) are in accordance with our results, showing males not to be
affected (from a life satisfaction perspective) from being with overweight, whilst they
are affected if they are living with obesity. In addition to including the underweight
category in the analyses, this study extends the work of Kuroki (2016) and
Asgeirsdóttir et al., (2020) exploring both the individual’s own and spouse’s optimal
BMI taking into consideration their interactions.

Clark and Etilé (2011) explored the association of sub-optimal BMI levels and
life satisfaction controlling for spouse’s BMI but did not produce CIV estimates.
In their semi-parametric approach, they find that the optimal BMI for women is in
the range of 22–23, and 24–25 for men (both unconditional on spouse’s BMI).
Our unconditional optimal BMI for women is 20.1 and 27.1 for men as seen in
Table 4.

Clark and Etilé (2011) also explored the impact of own and spousal BMI levels
on life satisfaction. They estimated categorical models considering all combi-
nations of BMI categories between husbands and wives where the reference
category was neither the husband or wife being with overweight or obesity. While
our model is continuous, we can align the results from Clark and Etile in a
comparable way by looking at the effect on life satisfaction in various compli-
mentary situations where one person has a different BMI category than his or her
spouse (see Table 18). The table shows that in 2 out of 3 situations, the impact on
men’s life satisfaction is higher when their wives have a higher BMI compared to
the situation when they have a higher BMI themselves. In other words, women
are more concerned about reducing their own BMI than their husbands. This trend
is the same as we observed in our results. Our findings also show that optimal
BMI increases with spouse’s BMI.

Clark and Etilé (2010) remarked that BMI instrumentation is remarkably difficult to
carry out in this context. This paper does not include an instrumental variable for BMI
and conclusions on causality can thus not be made although our estimated omitted
variable bias of BMI on life satisfaction is not a concern. Instrumentation might impact
the results in a similar manner as in Clark and Etilé (2011), and this could be explored
further in future studies. Although depression and life satisfaction are clearly measuring
different aspects of an individual’s well-being, it is reassuring that instrumentation of
BMI in depression regressions does not consistently create biases in one direction
rather than the other (Huang et al., 2014; Jokela et al., 2012; Lawlor et al., 2011;
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Sabia & Rees, 2015; Tyrell et al., 2019; Walter et al., 2015; Willage, 2018). However,
the literature on the causal effect of body weight on well-being measures is not large
and a future improvement of our study with an inclusion of an instrument for body
weight would be of value given availability of data.

When comparing results from different studies on valuation of relief from sub-
optimal health conditions, a few things should be kept in mind. The specific type of
model used has a significant impact on the CIV estimates. Other factors include size
of the data sets and the number of waves collected, as well as the inclusion or
exclusion of specific control variables.

Our research has some limitations. The results are based on self-reported key
variables such as life satisfaction, income, height, and weight which may be
biased. The SHP dataset does not include any objective measurements for height
and weight so for the BMI calculations we rely on self-reported height and weight.
The use of BMI, based on self-reported weight and height, may result in biases
(Rothman, 2008, Cawley, 2015). Individuals tend to underreport their weight and
heavier individuals underreport to a greater extent. In addition to this bias,
BMI may not reflect changes in body fat and muscle mass (Rothman, 2008,
Cawley, 2015). This bias may underestimate the number of individuals affected by
overweight or obesity in our study. Physical activity could be used as a proxy
indicator for muscle mass (An et al., 2020), and Table 19 reports the results when
the physical activity variable is added to Model 1, and the conclusions remain
largely the same. We assume that individuals of the same gender generally have
the same optimal BMI, apart from the dependence on spousal BMI which is a
special focus of this paper. However, other characteristics such as education and
work status might be related to optimal BMI as well. For simplicity, we assume
that the utility function does not, e.g., involve interaction between income and
BMI although Finkelstein, Luttmer and Notowidigdo (2013) found evidence that
the marginal utility of income declines as health deteriorates, which would cause
heterogeneity in CIV across health-income combinations. Similarly, Sato (2021)
report an increase in BMI for both men and women after marriage, which would
make future studies including heterogeneous results by marriage duration inter-
esting. Just as we examine own-spousal combinations, other such state depen-
dencies would be worth further exploration in future research. Future studies could
also explore other intra-household relationships in this context, such as between
parents and children. However, a strength of this study is the rich dataset, which
made for opportunities to estimate different models, as well as to explore both the
individual’s own and spouse’s optimal BMI accounting for their interactions.

6 Conclusion

In conclusion, we add to the expanding literature applying the CIV method and shed
light on aspects of the method, opportunities, and challenges. The main contributions
are fourfold. First, we estimate CIV´s for all BMI categories, not only the overweight
and obese categories as in Kuroki (2016) or Asgeirsdottir et al., (2020) who only do
so in underpowered estimations. This has proved important to shed light on gender
differences and is especially important for males. Second, the study estimates the
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CIV for the continuous form of own BMI, allowing for optimal BMI to differ from
the health-maximizing BMI on which WHO results are based. Third, the study
calculates the CIV for BMI conditional on spouse’s BMI, which to our knowledge
has not been done before, and highlights important gender differences and relative
effects based on spousal BMI. Fourth, the study makes several methodological
improvements to the previously published results.

The main implications for policy are the systematic gender differences in weight
preferences. Health promotion policies aimed at obesity prevention may be more
effective if they are tailored to gender and designed with an understanding of
gender difference in issues relating to causes and consequences of body weight
(Östlin et al., 2006, Kanter & Caballero, 2012). Policies that take the difference in
gender roles into account are more likely to be successful compared to policies that
do not (Östlin et al., 2006, Kanter & Caballero, 2012). Our results suggest material
gender differences where females are more sensitive to being over their optimal
BMI than under, while men would be willing to forego considerable consumption
possibilities to avoid being with underweight. Traditional gender roles are still
prevalent in Switzerland where men are often assigned the gender role of a
‘breadwinner’ that can lead to increased pressure and stress. Some men may try to
cope with stresses through unhealthy behaviors that may cause weight gain. Swiss
women, in general, pay more attention to their diet but are also more dissatisfied
with their weight than men (Turuban, 2021). This can be explained in part by
social norms and traditional gender roles that pressures women to be thin. On the
one hand, it could protect them from being overweight or obese, but on the other it
could have negative impact on wellbeing and, in severe situations, can increase the
probability of eating disorders which are a much more prevalent in women
(Turuban, 2021). With these gender differences in mind, policies that promote
gender equality can add health benefits if implemented thoughtfully.
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7 Appendix

Tables 6–19, Fig. 3

Table 6 Variable descriptions

Variable Description

Life satisfaction Life satisfaction is on an 11-point scale and the respondents are asked the
following question: In general, how satisfied are you with your life if 0 means
“not at all satisfied” and 10 means “completely satisfied”?

Yearly income in CHF The yearly household income is equivalized according to a modified OECD
scale (Voorpostel et al., 2016). We use the log of income in our estimations to
account for diminishing marginal utility of income (Layard, Nickell, and
Mayraz, 2008).

BMI BMI is the ratio of self-reported weight, in kilograms, over self-reported
height, in meters, squared

BMI of spouse The BMI of the spouse of the respondent

BMI categories

Underweight 1 if BMI is less than 18.5, 0 otherwise

Normal 1 if BMI is between 18.5 and 25, 0 otherwise. This is the reference category.

Overweight 1 if BMI is between 25 and 30, 0 otherwise

Obese 1 if BMI exceeds 30, 0 otherwise

Sex 1 if female, 2 if male

Age Age in the year of interview, included in 5-year brackets. Respondents 18 and
over included

Marital status

Single, never married 1 if the single, never married, 0 otherwise. This is the reference category.

Married 1 if married, 0 otherwise

Separated 1 if separated, 0 otherwise

Divorced 1 if divorced, 0 otherwise

Widower/Widow 1 if widower/widow, 0 otherwise

Registered partnership 1 if in registered partnership, 0 otherwise

Urbanization

Highly and moderately
urbanized centers

1 if respondent lives in a highly or moderately urbanized centers, 0 otherwise.
This category includes wealthy and suburban communes. This is the reference
category.

Small, urbanized centers 1 if respondent lives in a small, urbanized center, 0 otherwise. This category
includes industrial and tertiary sector communes.

Communes of urbanized
centers

1 if respondent lives in a commune of urbanized center, 0 otherwise. This
category includes peripheral urban communes.

Communes of small
urbanized centers

1 if respondent lives in a commune small, urbanized center, 0 otherwise. This
category includes tourist communes and rural commuter communes.

Communes remote from
urbanized centers

1 if respondent lives in a commune remote from urbanized centers,
0 otherwise. This category includes mixed and peripheral agricultural
communes.

Number of children Number of children born
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Table 7 OLS point estimates for lagged BMI categories and income, with corresponding CIV’s

OLS Lagged

Women Men

Underweight −0.0784* −0.2863**

(0.0424) (0.1356)

Overweight −0.0736*** −0.0037

(0.0208) (0.0191)

Obese −0.2293*** −0.0458

(0.0339) (0.0333)

Log(income) 0.2572*** 0.2570***

(0.0189) (0.0218)

CIV Underweight 25,566 163,867

CIV Overweight 23,771 1157

CIV Obese 103,189 15,610

Source: Swiss Household Panel (SHP)

Estimates are based on life-satisfaction equations using OLS. Controls included for age, marital status, the
degree of urbanization where the individual resides, the number of children in the household, education,
labor-market status and year dummies. ***p < 0.01, **p < 0.05, *p < 0.10. Men: N= 41,358. Women:
N= 49,774

Table 6 continued

Variable Description

Labor-market status

Employed 1 if employed, 0 otherwise. This is the reference category.

Unemployed 1 if unemployed, 0 otherwise

Not in labor force 1 if not in labor force, 0 otherwise

Education in years Number of years of education based on the International Standard
Classification of Education (ISCED classification scheme) and gives the
number of years relative to the highest finished type of education),

Table 8 Point estimates for BMI categories and income, as well as corresponding CIV’s using
IV-2SLS

IV-2SLS

Women Men

Underweight −0.1015*** −0.3496***

(0.0229) (0.0743)

Overweight −0.0210 0.0013

(0.0133) (0.0103)

Obese −0.1013*** −0.0400**

(0.0204) (0.0167)
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Table 9 Point estimates for BMI and income, optimal BMI and corresponding CIVs for selected BMI
levels using IV-2SLS

IV-2SLS

Women Men

BMI 0.0312*** 0.0700***

(0.0095) (0.0144)

BMI squared −0.0007*** −0.0013***

(0.0002) (0.0003)

Log(income) 0.9237*** 0.9202***

(0.1126) (0.0996)

Optimal BMI value 22.7 27.4

CIV BMI= 15 3235* 19,088***

(1770) (5989)

CIV BMI= 20 386 6333***

(449) (2035)

CIV BMI= 25 290 642*

(326) (350)

CIV BMI= 30 2934** 760**

(1178) (375)

CIV BMI= 35 8626*** 6713***

(2790) (2068)

Source: Swiss Household Panel (SHP)

Estimates are based on life-satisfaction equations using IV-2SLS. Controls included for age, marital status, the
degree of urbanization where the individual resides, the number of children in the household, education, labor-
market status and year dummies. ***p < 0.01, **p < 0.05, *p < 0.10. Men: N= 43,640. Women: N= 53,158

Table 8 continued

IV-2SLS

Women Men

Log(income) 0.9287*** 0.8921***

(0.1122) (0.0983)

CIV Underweight 8315*** 38,518***

(2331) (11,720)

CIV Overweight 1644 −113

(1178) (929)

CIV Obese 8300*** 3679**

(2551) (1652)

Source: Swiss Household Panel (SHP)

Estimates are based on life-satisfaction equations using IV-2SLS. The reference category for BMI is
normal weight. Controls included for age, marital status, the degree of urbanization where the individual
resides, the number of children in the household, education, labor-market status, and year dummies.
***p < 0.01, **p < 0.05, *p < 0.10. Men: N= 43,628. Women: N= 53,158
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Table 10 Point estimates for own BMI, spouse’s BMI, BMI interaction and income, as well as optimal
own and spouse’s BMI and corresponding CIVs using IV-2SLS

IV-2SLS
Women Men

BMI 0.0402 ** 0.0094

(0.0175) (0.0169)

BMI squared -0.0009 *** -0.0012 ***

(0.0003) (0.0003)

BMI spouse 0.0028 -0.0163

(0.0191) (0.0129)

BMI spouse squared -0.0002 -0.0008 ***

(0.0004) (0.0002)

Interaction 0.0002 0.0023 ***

(0.0004) (0.0004)

Log(income) 0.8593 *** 0.4171 ***

(0.1633) (0.1131)

Section A BMI spouse 16 22 28 35 16 22 28 35

Optimal own BMI 23.4 24.1 24.7 25.5 19.2 25.0 30.7 37.4

CIV: Own BMI = 15 5,721 6,685 7,733 9,068 4,267 26,626 83,063 259,945

CIV: Own BMI = 20 914 1,300 1,755 2,377 131 5,943 31,439 111,704

CIV: Own BMI = 25 194 67 6 18 8,005 0 7,930 44,783

CIV: Own BMI = 30 3,443 2,781 2,194 1,599 31,618 6,008 122 13,769

CIV: Own BMI = 35 11,206 9,898 8,684 7,383 83,446 26,786 4,321 1,366

Section B Own BMI 16 22 28 35 16 22 28 35

Optimal spouse BMI 15.4 18.5 21.6 25.2 12.2 20.4 28.7 38.3

CIV: Spouse BMI = 15 3 201 716 1,727 1,258 4,907 36,453 157,242

CIV: Spouse BMI = 20 347 37 42 446 10,367 31 13,046 76,390

CIV: Spouse BMI = 25 1,524 695 190 1 31,113 3,413 2,195 33,950

CIV: Spouse BMI = 30 3,575 2,199 1,166 377 71,031 16,127 286 11,783

CIV: Spouse BMI = 35 6,572 4,600 3,004 1,588 146,915 42,475 6,714 1,736

Source: Swiss Household Panel (SHP)

Estimates are based on life-satisfaction equations using IV-2SLS. Controls included for age, marital status,
the degree of urbanization where the individual resides, the number of children in the household,
education, labor-market status, and year dummies. ***p < 0.01, **p < 0.05, *p < 0.10. Men (IV-2SLS):
N= 22,604. Women (IV-2SLS): N= 22,929 The shaded numbers indicate the higher CIV of the two
values, own or spouse’s. CIVs are reported in USD per year: 1 CHF= 0.9937 USD. Results are
unweighted. Standard errors (in parentheses) are clustered on individuals
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Table 12 Between and within statistics for main variables of interest

Variable Women Men

Mean Std Dev Mean Std Dev

Life satisfaction overall 8.04 1.42 8.03 1.36

(unstandardized) between 1.23 1.20

within 0.92 0.86

Yearly income in CHF overall 72,168 59,162 80,573 55,560

between 41,274 49,923

within 41,172 30,580

BMI category overall 0.78 1.08 1.09 1.14

between 0.99 1.06

within 0.46 0.48

BMI overall 23.82 4.31 25.46 3.80

between 4.17 3.69

within 1.29 1.30

BMI of spouse overall 25.80 3.65 23.87 4.19

between 3.55 4.08

within 1.28 1.26

Height overall 165.15 6.21 177.43 6.90

between 6.29 6.98

within 0.24 0.39

Weight overall 64.88 11.92 80.14 12.86

between 11.56 12.51

within 3.50 4.03
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Table 13 Point estimates for BMI categories using individual fixed effects

FE

Women Men

Underweight −0.1440*** −0.1069

(0.0331) (0.0721)

Overweight 0.0431*** 0.0503***

(0.0158) (0.0168)

Obese 0.0879*** 0.0599**

(0.0305) (0.0304)

Log(income) 0.1335*** 0.0888***

(0.0137) (0.0158)

CIV Underweight 139,668 187,072

CIV Overweight −19,853 −34,726

CIV Obese −34,716 −39,396

Source: Swiss Household Panel (SHP)

Estimates are based on life-satisfaction equations using FE. Controls included for age, marital status, the
degree of urbanization where the individual resides, the number of children in the household, education,
labor-market status, and year dummies. ***p < 0.01, **p < 0.05, *p < 0.10. Men (OLS): N= 51,561.
Women (OLS): N= 61,011. CIVs are reported in USD per year: 1 CHF= 0.9937 USD. Results are
unweighted. Standard errors (in parentheses) are clustered on individuals

Table 14 CIV for 1-10 BMI units away from optimal BMI and CIV per unit BMI

OLS

Women Men

BMI units CIV CIV per unit CIV CIV per unit

from optimal

1 260 260 434 434

2 1047 787 1752 1318

3 2377 1591 3996 2244

4 4280 2690 7241 3245

5 6800 4110 11,599 4357

6 9992 5882 17,221 5622

7 13,933 8050 24,311 7090

8 18,717 10,666 33,137 8826

9 24,462 13,796 44,045 10,908

10 31,317 17,521 57,485 13,440

Source: Swiss Household Panel (SHP)

Estimates are based on life-satisfaction equations using OLS. Men: N= 51,561 observations. Women:
N= 61,011 observations. CIVs are reported in USD per year: 1 CHF= 0.9937 USD. Results are
unweighted
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Table 16 OLS point estimates for own and spouse BMI categories and income, as well as corresponding
CIV’s where the categories are two: obese or overweight (OO) vs normal or underweight (NU). The
reference category is NU-NU

OLS

Own-Spouse Women Men

NU-OO −0.0141 −0.0573***

(0.0134) (0.0195)

OO-NU −0.0608*** −0.0171

(0.0195) (0.0130)

OO-OO −0.0778*** −0.0115

(0.0166) (0.0154)

Log(income) 0.2251*** 0.2059***

(0.0144) (0.0144)

CIV NU-OO 4631 25,707

CIV OO-NU 22,233 6927

CIV OO-OO 29,593 4614

Source: Swiss Household Panel (SHP)

Estimates are based on life-satisfaction equations using OLS. ***p < 0.01, **p < 0.05, *p < 0.10. Men:
N= 24,791 observations. Women: N= 24,775 observations. CIVs are reported in USD per year: 1
CHF= 0.9937 USD. Results are unweighted
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Table 17 CIV for 1-10 BMI units away from own optimal BMI and spouse optimal BMI and CIV per
unit BMI

OLS

Section A Women Men

BMI units from CIV CIV per unit CIV CIV per unit

own optimal

1 464 464 480 480

2 1874 1410 1935 1456

3 4284 2875 4421 2485

4 7793 4918 8027 3606

5 12,543 7625 12,891 4864

6 18,735 11,111 19,201 6311

7 26,643 15,533 27,214 8013

8 36,631 21,098 37,267 10,052

9 49,181 28,083 49,803 12,536

10 64,936 36,853 65,405 15,603

Section B

BMI units from CIV CIV per unit CIV CIV per unit

spouse optimal

1 234 234 305 305

2 939 705 1226 922

3 2130 1191 2786 1864

4 3830 1700 5020 3155

5 6074 2244 7980 4825

6 8908 2833 11,739 6914

7 12,389 3482 16,389 9475

8 16,594 4205 22,047 12,573

9 21,614 5020 28,863 16,290

10 27,562 5949 37,019 20,729

Source: Swiss Household Panel (SHP)

Men: N= 24,900 observations. Women: N= 224,884 observations. CIVs are reported in USD per year: 1 CHF= 0.9937 USD. Results are
unweighted. CIVs are reported in USD per year: 1 CHF= 0.9937 USD. Results are unweighted. Standard errors (in parentheses) are clustered
on individuals

Table 18 The impact of spousal situations on life satisfaction as measured by Clark and Etile (2011)

Men Women

Situation Opposite situation Impact Impact of 
opposite

Impact Impact of 
opposite

Man with non-

overweight, woman with 

overweight

Women with non-

overweight, man with 

overweight

-0.220*** -0.032 -0.227*** -0.106***

Man with non-

overweight, woman with 

obesity

Woman with non-

overweight, man with  

obesity

-0.347*** -0.243*** -0.509*** -0.178***

Man with overweight, 

woman with obesity

Women with 

overweight, man with 

obesity

-0.083 -0.273*** -0.253*** -0.281***

The reference category is when both husbands and wives are in the non-overweight BMI category, i.e.,
normal or underweight. The shading indicates the situation with the higher impact on men on the one hand
and women on the other hand
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