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Abstract In this paper we examine whether health status and functional capacity explain
the fact that obese individuals report significantly lower levels of subjective well-being.
We use comprehensive measures of body composition such as waist circumference, body
fat percentage, and lean body mass along with body mass index. All these are measured by
health professionals in a population-based sample. When controlling for health and
functional status, we find very limited evidence for any independent influence of obesity on
subjective well-being. This implies that the adverse effects of obesity on health and
functioning are the primary explanation for the observed negative relationship between
obesity and subjective well-being.
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1 Introduction

One of the most striking global health trends is the rapidly increasing prevalence of obesity
(WHO 2000). More than two-thirds of the US population are overweight and more than
35 % are obese (BMI > 30) (Flegal et al. 2012). Obesity is associated with increased
morbidity and mortality (Flegal et al. 2005) and higher Medicare costs (Cai et al. 2010).
This trend is not limited to the USA (e.g. Audretsch and DiOrio 2007; OECD 2010). The
prevalence of obesity has increased rapidly among both men and women also in Finland
during the past few decades. More than 20 % of the Finnish population was obese in 2001
(Lahti et al. 2010). But the increase in obesity in Finland has not been as rapid as in the
USA. Despite this, the share of obese adults is higher in Finland than in other Nordic
countries (Audretsch and DiOrio 2007). Thus, research on the impacts of the obesity
epidemic is vital. One relatively neglected topic in the literature is the relationship of
obesity with subjective well-being (SWB).

In psychology and economics, the pursuit of determining what makes individuals happy
or satisfied with their lives has been carried out by means of quantitative research, using
representative survey data sets with answers to questions on SWB (e.g. Oswald 1997). This
research has documented several stylized facts that relate SWB to individual characteristics
such as age and labour market status, among other things (e.g. Oswald 2010). However,
only a few empirical studies have explored the effect of obesity on SWB in economics
(Oswald and Powdthavee 2007; Stutzer 2007; Clark and Etilé 2009; Katsaiti 2012; Foster
and Moore 2012)." These studies suggest that SWB is significantly negatively affected by
obesity after taking into account the effect of all other relevant individual-level covariates
such as age and education.

But there is a large literature on obesity and quality of life in other fields of research
(e.g. Kushner and Foster 2000; Kolotkin et al. 2001). It has been clearly documented that
obese persons experience significant impairments in the quality of life as a result of their
obesity. With this paper we contribute to the intersection of these two largely separate
literatures.

Our paper broadens the existing knowledge on two important frontiers. Firstly, we
estimate the effect of obesity on SWB conditional on functional capacity and health status.
The empirical strategy allows us to detect whether obesity has a statistically significant
negative effect on SWB beyond its obvious impact on health status and functional capacity
(e.g. Larsson et al. 2002). Secondly, we add to the understanding of the effect of obesity on
SWB by using several different measures of obesity. The sparse literature on obesity and
SWB in economics and psychology has used only body mass index (BMI) as the measure
of obesity.2 But there are several different measures of obesity along with BMI. This
extension of the existing knowledge is particularly important, because BMI alone is not
considered to be an adequate measure of obesity nor a sufficient predictor of obesity-
related health outcomes (Pischon et al. 2008; Petursson et al. 2011). The main reason for
this is that BMI blurs the distinction between fat and fat-free mass such as muscle and bone
(Burkhauser and Cawley 2008; Johansson et al. 2009; Wada and Tekin 2010; Bozoyan and
Wolbring 2011). In this paper we use a comprehensive set of measures of body compo-
sition along with BMI. Furthermore, previous studies have used self-reported height and
weight to calculate BMI. Self-reported measures may contain a substantial amount of

! Clark and Etilé (2009) observe that the negative well-being impact of individual’s own BMI is lower when
the individual’s partner is heavier. This pattern is consistent with social contagion effects in weight.

2 Body mass index is calculated as a person’s weight in kilograms divided by height in metres squared.
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measurement error that tends to attenuate the estimated coefficients. In contrast, all
measures of obesity that we use in our empirical specifications originate from professional
health examinations conducted at local health centres. This implies that the measures of
obesity contain a minimal amount of measurement error, which improves the precision of
the estimates. This is important because the data sets that contain information on SWB and
obesity are normally not particularly large.

2 Data

The study is based on the Health 2000 Survey, which comprehensively represents the
Finnish population aged 30 years and over.> The methods and base results of the survey
have been previously described in detail (Heistaro 2008), and they are available at
http://www.terveys2000.fi/. Briefly, the survey had a two-stage, stratified cluster sampling
design, with double sampling of people over 80 years of age (n = 8,028) (Aromaa et al.
2004). Training sessions for Statistics Finland interviewers and a three-week training
course for the health examination personnel were organised in August 2000 (Heistaro
2008, p. 16). Data were collected between August 2000 and July 2001. Of the original
sample of 8,028 people, 93 % participated in at least one part of the study.

To obtain relatively homogeneous samples, and because the adverse effects of obesity
are more interesting for those who are strongly attached to the labour market, we have
limited the focus to wage and salary earners aged between 30 and 54 who have a weekly
working time of at least 29 h (n = 2,245). The focus on employed persons implies that we
use a sample of people who are likely to be well-functioning. This should decrease the risk
of confounding by socioeconomic status and serious illnesses. The focus on full-time
workers is not particularly important in the Finnish context, because part-time work is very
rare in Finland compared with almost all OECD countries. The share of part-time workers
was 12 % in 2000, according to the Labour Force Survey by Statistics Finland.

The data set contains information on individual fat mass measurements obtained from
an eight-polar bioelectrical impedance analysis, which is performed by running a small
constant current through the body (Scharfetter et al. 2004). Resistance, or impedance, is
higher in fat than in other types of tissue, which makes it possible to calculate the pro-
portion of fat mass in the body. One advantage of the data is that it contains information
not only on fat mass but also on other measures of obesity.

The dependent variable of the regression models that we estimate is SWB.* SWB is
measured in the Health 2000 Survey by means of the following question: “All things
considered, how satisfied have you been with your life as a whole during the past
30 days?” on a scale from O to 10, where 0 is anchored as the poorest possible and 10 as

* Our data contain older persons than the US data sets such as National Longitudinal Survey of Youth
(NLSY) or National Health and Nutrition Examination Survey (NHANES) (see Burkhauser and Cawley
2008) that have been used in the literature on obesity.

4 SWB is a term that includes several different components, and these components are somewhat inde-
pendent (e.g. Diener et al. 1999; Dolan et al. 2011; Tinkler and Hicks 2011). The Health 2000 Survey
contains only one measure of SWB that we use in this paper. Thus, we use a single-item measure of SWB.
There are also multi-item scales of SWB. The most commonly used of these are the Positive and Negative
Affect Schedule (PANAS) scales (Watson et al. 1988) and the Satisfaction With Life Scale (SWLS) (Diener
et al. 1985).
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the best possible quality of life.” This is the type of survey information that is very widely
used in both psychology and economics to capture SWB (e.g. Oswald 2010).

The explanatory variable of interest in the empirical specifications is obesity. In this
paper, we use waist circumference, body fat percentage, lean body mass,® waist-hip ratio,
and waist-height ratio along with BMI. BMI is categorized using the WHO (World Health
Organization) criteria to underweight = BMI under 18.5, normal weight = 18.5-25,
overweight = 25-30 and obesity = over 30 (WHO 2000). The individual-level control
variables are self-reported. Annual individual wage data originating from the Finnish tax
authorities have also been linked to the Health 2000 data set, by means of the personal
identification number that every person residing in Finland has.

To measure health status and functional capacity we use the 15D. The 15D, available at
www.15d-instrument.net, includes 15 dimensions: mobility, vision, hearing, breathing,
sleeping, eating, speech, elimination, usual activities, mental function, discomfort and
symptoms, depression, distress, vitality, and sexual activity (Sintonen 2001). As there is no
gold standard for measuring health and functional capacity, we have also included another
widely used measure, the EQ-5D (The EuroQoL Group 1990), to check the robustness of
the 15D findings. Higher values of 15D and EQ-5D imply better health status.

Table 1 reports some descriptive statistics. The level of SWB is somewhat higher for
women compared with men. This corresponds to the stylized facts of the literature on SWB
(e.g. Oswald 2010). For both men and women the average value of BMI exceeds 25. The
mean level of the 15D score is identical for both genders.

3 Empirical Specifications

We first estimate the OLS specifications with the following structure:
SWB = aObesity + controls (1)

where the dependent variable is subjective well-being. The parameter of interest is o,
which captures the potential negative effect of the obesity measure under consideration on
SWB. The control variables include age and its square, three education groups and annual
earnings that constitute the standard control variables which have been used in the liter-
ature on SWB (e.g. Oswald 2010). The estimation results of Eq. (1) reveal whether there is
an overall negative relationship between obesity and SWB. We use OLS to obtain easier
quantitative interpretation for the estimated effects.
Then we proceed to estimate OLS models with the following structure:

SWB = fObesity + controls + 15D (2)

Equation (2) has an otherwise similar structure as Eq. (1), but these models also control for
health status and functional capacity by adding 15D to the set of explanatory variables.
Thus, the estimates of Eq. (2) reveal whether SWB is negatively affected by obesity
conditional on health status and functional capacity. If the remaining effect of obesity ()
on SWB is negative and statistically significant, we obtain prima facie evidence that
obesity affects SWB not only through health and functional capacity. The other potential
channels of influence include, for example, social stigma associated with obesity.

> SWRB is likely to be relatively stable over short periods of time, in a general population sample like ours.

© Lean body mass consists of muscles and bones.
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Table 1 The mean values and
standard deviations of the

1)

(@)

. Women Men
variables
SWB (0-10) 8.20 (1.15) 8.10 (1.31)
BMI 25.59 (4.78) 26.59 (3.88)
Underweight (shares) 0.01 (0.10) 0.00 (0.05)
Normal weight (shares) 0.52 (0.52) 0.36 (0.48)
Overweight (shares) 0.30 (0.46) 0.47 (0.50)
Obese (shares) 0.16 (0.37) 0.17 (0.37)
Waist circumference (cm) 84.34 (12.21) 95.65 (10.88)
SD are reported in parentheses. Body fat percentage (%) 29.92 (7.06) 20.35 (5.84)
BMI classifications: underweight ~ Lean body mass (kg) 47.83 (5.75) 66.86 (8.38)
(BMI < 18.5), normal weight Waist-hip ratio 0.84 (0.06) 0.96 (0.06)
(18.5 < BMI =< 24.99), Waist-height ratio 0.51 (0.08) 0.54 (0.06)
overweight
(25 < BMI < 29.99), obese 15D score 0.95 (0.05) 0.95 (0.06)
(BMI > 30). Shares may not add N 1,134 1,111

up owing to rounding

However, if the estimate of B is not significant, but if in Eq. (1) the parameter o is negative
and significant, the results point out that the total adverse effect of obesity on SWB is
driven by the fact that obesity considerably decreases a person’s health status and sub-
sequent functional capacity.

These specifications are estimated by means of several different measures of obesity, as
noted earlier. We estimate the models for men and women separately, because the negative
effect of obesity on SWB may differ between men and women. For example, several
earlier studies report that the negative wage effects of obesity are substantially larger for
women (Cawley 2007; Cawley and Ruhm 2012).

The baseline results use OLS. They constitute descriptive regressions and reveal
essentially conditional correlations between the variables of interest. An alternative to OLS
to control for bias on observables is the semi-parametric statistical matching approach,
propensity score matching (PSM) (Heckman et al. 1998), which compares subjective well-
being outcomes for individuals exposed to obesity with ‘matched’ non-obese individuals.
Matching has important advantages over regression-based methods. Being a non-para-
metric method, matching does not impose specific linearity assumptions on the evaluated
effects. Furthermore, matching explicitly tries to find for each untreated unit a similar
treated unit to evaluate the counterfactual, i.e. what would happen to the treatment group
without the treatment. PSM has been used previously to address various issues of health.
For example, Bockerman and Ilmakunnas (2009) use various matching methods to
examine the effect of unemployment on self-assessed health.

We estimate the propensity to be exposed to obesity (having a BMI score of 30 or more)
with a probit model incorporating the individual-level control variables, following Morris
(2007). These are the same as the controls in the OLS models. PSM enables us to recover
the average treatment effect for the treated (ATT) as well as the average treatment effect
for the untreated (ATU). The weighted sum of the two is the average treatment effect
(ATE), namely the impact that obesity has on the SWB of a randomly chosen individual.
We construct the counterfactuals from those who are not obese (i.e. have a BMI of less
than 30). Because we have a relatively small sample, we use a Kernel estimator, which
identifies the counterfactual outcome as a weighted average of the outcomes for non-
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treated cases within the caliper where the weight given to non-treated cases is in proportion
to the closeness of the comparator case to the treated case.

4 Results
4.1 Baseline Estimates

The category for obese individuals obtains a significant negative coefficient for both
women and men without controlling for 15D (Table 2, Columns 1 and 3). The quantitative
magnitude of the estimates is substantial. For example, the level of SWB is 0.34 points
lower on a scale of 0—10 for those men who are obese, other things being equal. For women
the difference is somewhat smaller, being 0.20 points.” Then we proceed to add 15D to the
set of controls. This has a considerable impact on the relationship between obesity and
SWB. As expected, those who are healthier and have a better functional capacity also have
a much higher level of SWB. The most important finding is that the category for obese
individuals no longer obtains a statistically significant negative coefficient (Table 2,
Columns 2 and 4). This implies that the adverse health effects of obesity fully explain the
negative relationship between obesity and SWB in Columns 1 and 3 of Table 2. Thus,
obesity does not decrease SWB at the given level of health.

4.2 Robustness Checks

Because categorized BMI alone is not enough to measure obesity adequately, we use
information on the detailed measures of body composition. The basic pattern that was
revealed by using BMI remains the same when we measure obesity by using waist cir-
cumference (Table 3), body fat percentage (Table 4), waist-hip ratio (not reported) or
waist-height ratio (not reported). Therefore, the findings for BMI are generally robust to
different measures of obesity. However, the measure for lean body mass (total body
mass—fat mass) reveals some interesting additional results (Table 5). For men we find that
lean body mass is not associated with SWB, not even without controlling for 15D (Table 5,
Column 3).8 However, for women we find that lean body mass is associated with a
decrease in the level of SWB without a control for 15D (Table 5, Column 1). The quan-
titative magnitude of the associations between the measures of body composition and SWB
are generally relatively small (even when not adjusted for 15D). For example, one-standard
deviation change in waist circumference decreases SWB by ~ 0.1 points for women. (The
standard deviations are reported in Table 1.)

We have also used BMI as a continuous variable. The conclusions remain generally
similar to the ones in Table 2 (not reported). However, BMI is negative and statistically
significant at the 10 % level for men even after adding 15D to the set of controls.

Because there are different measures of individual health status and functional capacity,
we have studied the robustness of the main estimation results by using EQ-5D, which is
another widely used measure of health status (Garratt et al. 2002). EQ-5D, available at
www.euroqol.org, has five dimensions: mobility, self-care, usual activities, pain or dis-
comfort, and anxiety or depression. These are each divided into three categories of severity

7 Linna et al. (2013) find an inverse U-shaped relationship between SWB and BMI for a sample of young
Finnish men. They also report that there is no overall association between BMI and SWB in women.

8 The same pattern prevails for men with the use of body fat percentage (Table 4, Column 3).
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Table 2 BMI categories as determinants of SWB

(eY] ) (3) 4)

Women Women Men Men
Underweight 0.310 0.313 —0.584 —0.263

(0.351) (0.321) (0.681) (0.615)
Overweight 0.0189 0.0479 —0.0547 —0.0684

(0.0763) (0.0680) (0.0848) (0.0741)
Obese —0.200* —0.00871 —0.340%** —-0.177

(0.104) (0.0929) (0.131) (0.111)
15D score 10.04%** 11.56%**

(0.786) (0.858)

N 1,134 1,134 1,111 1,111
R? 0.015 0.228 0.024 0.254

The baseline is normal weight. All models include the unreported controls: age and its square, education
groups, and annual earnings. Estimation method is OLS. Robust standard errors in parentheses: ***
p <0.01, ** p <0.05, * p <0.1

corresponding to no, moderate, or extreme problems. We used the most common tariff, the
UK time-trade-off (TTO) values, to convert the states to health utility scores. EQ-5D TTO
scores range from 1 (full health) to —0.59 (0 = being dead). All the estimation results were
otherwise similar except that the category for obese men obtained a statistically significant
negative effect (—0.2733) with a robust standard error of 0.1147 even after controlling for
health status by using EQ-5D (not reported).

We have also estimated separate specifications for each component of 15D. Each health
dimension is a statistically significant explanatory variable for SWB. Furthermore, almost
all of the individual health dimensions contribute positively to the reduction in the impact
of obesity on SWB. They are the following: mobility, hearing, breathing, sleeping, usual
activities, discomfort and symptoms, depression, distress, vitality, and sexual activity.
Therefore, the results are clearly not driven by any single component of health and
functional capacity.

Because income is arguably an endogenous explanatory variable, we have tested
whether the results are sensitive to its inclusion/exclusion. The conclusions remain the
same when income is not included among the right-hand side variables (not reported).

Table 3 Waist circumference as a determinant of SWB

Y] 2 3) 4)
Women Women Men Men
Waist circumference —0.00807%*** 0.000776 —0.00695* —0.00376
(0.00306) (0.00273) (0.00400) (0.00335)
15D score 10.20%** 11.64%**
(0.788) (0.858)
N 1,122 1,122 1,109 1,109
R? 0.016 0.231 0.018 0.254

All models include the unreported controls: age and its square, education groups, and annual earnings.
Estimation method is OLS. Robust standard errors in parentheses: *** p < 0.01, ** p < 0.05, * p < 0.1
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Table 4 Body fat percentage as a determinant of SWB

(1) 2) (3) “4)
Women ‘Women Men Men

Fat mass (%) —0.0113%* —0.000988 —0.0115 —0.00684
(0.00544) (0.00471) (0.00726) (0.00621)

15D score 10.67%** 11.73%%**

(0.735) (0.907)
N 1,063 1,063 1,063 1,063
R? 0.014 0.245 0.015 0.252

All models include the unreported controls: age and its square, education groups, and annual earnings.
Estimation method is OLS. Robust standard errors in parentheses: *** p < 0.01, ** p < 0.05, * p < 0.1

Table 5 Lean body mass as a determinant of SWB

(1) @) (3) )
Women Women Men Men
Lean body mass —0.0111* —3.16e — 05 —0.00418 —0.00406
(0.00616) (0.00532) (0.00515) (0.00435)
15D score 10.68%#:* 11.76%%**
(0.725) (0.912)
N 1,063 1,063 1,063 1,063
R? 0.012 0.245 0.014 0.252

All models include the unreported controls: age and its square, education groups, and annual earnings.
Estimation method is OLS. Robust standard errors in parentheses: *** p < 0.01, ** p < 0.05, * p < 0.1

Next, we present results from alternative estimators. To be effective, PSM should
balance observable characteristics across the treatment and comparison groups in the
region of common support. The quality of the match seems good; there are generally no
statistically significant differences between the groups after matching (not reported). The
ATT estimates in Table 6 based on PSM are almost similar to the ones obtained by using
OLS in Table 2. Again, there is a significant reduction in the estimate after adding 15D to
the set of variables. For women the effect of being obese on SWB is no longer statistically
significant after adding 15D. However, for men the effect of being obese on SWB is
statistically significant at the 10 % level even though the point estimate is considerably
lower with 15D added (Column 4 of Table 6). Therefore, for women PSM confirms our

Table 6 Propensity score estimates for the effect of being obese on SWB

(1) 2 3) 4)
Women Women Men Men
ATT —0.214%* —0.0684 —0.31 1453 —0.1497*
(0.0827) (0.0754) (0.0843) (0.0774)
15D score Excluded Included Excluded Included

The table reports ATTs. They are calculated using Kernel matching (Epanechnikov) and matching is
performed using the region of common support for the propensity scores. Caliper is set at 0.001. Bootstrap
standard errors for ATTs (1,000 replications) in parentheses: *** p < 0.01, ** p < 0.05, * p < 0.1
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earlier finding. The ATT for men with 15D added is lower than the corresponding OLS
estimate in Column 4 of Table 2. The main difference in the results is that the standard
error for the ATT obtained by using bootstrapping is much lower in Table 6.

Lastly, we have also experimented with height as an instrument for BMI, following
Katsaiti (2012). The validity of the IV approach is not dependent on CIA (Conditional
Independence Assumption) as previous OLS and matching estimates. The idea for the use
of height as an instrument for BMI is that well-being shocks cannot have an effect on
height, because height is a predetermined variable for individuals aged 30 or more.
However, there is a non-linear relationship between BMI and height, by definition. The 1st
stage of this IV approach works well for women. (The F-test statistic is 14.49.) We used the
same control variables as in all other models (e.g. including annual earnings).9 These
results reveal that BMI is not a statistically significant determinant of SWB in the IV
specifications for women, not even without adding 15D to the set of controls (not reported).
But the IV estimates have larger standard errors than the OLS estimates, as expected.
Furthermore, we also experimented with using the square of height as an instrument for
BMI. But it turned out that this does not alter our results. Taken together, it is fair to say
that the relatively small sample size limits the use of the IV approach.

5 Conclusions

In this paper we find further evidence of the already well-known fact that obesity is
associated with lower subjective well-being. More importantly, we find that this generally
holds regardless of what kind of overweight or body mass measure we use. This is useful,
because we know from previous research that BMI alone does not fully capture the adverse
health effects of obesity (Pischon et al. 2008; Petursson et al. 2011). The main message of
this paper, however, is that, when controlling properly for health and functional capacity,
the negative association between obesity and SWB disappears almost completely. Thus, it
is not obesity itself that is the problem for individual SWB, but the health and functional
capacity problems it brings. In other words, being overweight seems to be acceptable until
it decreases health or functionality, at the least in the Finnish context.

But for men the results from some of the robustness checks give a slightly more mixed
picture. We found some evidence of a decrease in SWB even after controlling for health
and functional capacity. It is also interesting to note that for women we find that lean body
mass is associated with a decrease in the level of SWB without a control for health and
functional status. One plausible explanation for this finding is that for men having a lot of
lean body mass is socially acceptable.

The main strength of this study is the use of a health-related quality-of-life measure (i.e.
15D) that captures the concept of health as wholly as possible. Another important strength
is the use of large, representative, general population data with a high response rate,
allowing the precise estimation of the effects as they are experienced in the population on
average. This contrasts with clinical studies where patients are somehow selected and
usually more severely ill. The most important limitations of our study are the facts that we
used only one measure of SWB due to the shortcomings of the Health 2000 Survey and that
we were not able to address causal effects in the baseline specifications. Also, owing to the
limitations of our data we were unable to include all the factors that might mitigate the

® Katsaiti (2012, p. 4109) points out that it is important to control for income, because studies have shown
that height is not connected to subjective well-being after controlling for income level.
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relationship between obesity and SWB. For example, wealth is not observed in our data.
Obese but wealthy persons may be more functional and obesity might cause fewer losses to
their SWB, other things being equal. Therefore, an obese person with a substantial amount
of wealth is, for example, able to use his or her own car for mobility rather than public
transport, where obesity evidently creates more limits to daily activities.

In this study we focused on persons aged 30 and over. It is possible that the estimated
relationships are different for different groups of people, which requires further study. In
addition, there is an apparent need to estimate the relationships between obesity and
subjective well-being in other cultural contexts. This is important, because the strength of
social stigma associated with obesity is most likely not universal but depends on e.g. the
prevalence of obesity and social conventions. High prevalence of obesity in society may
lessen the social stigma associated with obesity. Furthermore, there will be an obvious
need to work with longitudinal data on this and related research questions in the future.
With that kind of data, it will be possible to explore changes in various measures in obesity
and functional capacity, and relate them to the changes in SWB. Thus, we will be in a
much better position to say something about the exact causal pathways between obesity
and SWB.
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