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Abstract

This paper investigates the relationship between an individual’s health and relative

economic performance. Using a unique dataset with explicit information on social circles,

I find robust and significant positive effects of relative performance on self-reported health

and negative effects on detrimental health behavior such as smoking and obesity. People

that consider themselves poorer than their circle of acquaintances are significantly less

likely to report good health. I further show that this effect exhibits asymmetries, i.e., being

worse off than one’s circle of acquaintances has a strong negative effect, whereas being

better off exhibits only a mild positive effect. Furthermore, groups with lower absolute

income are more strongly affected by the relative performance effect than are groups

with high absolute income. I also document that the standard approach of artificially

constructing reference groups yields weaker and insignificant results.
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koeln.de

1



1 Introduction

Health is highly related to economic performance. Wealthy people experience a longer and

healthier life than poor people, cf. Deaton and Paxson (2001). A straightforward interpretation

regards this income gradient in health as an individual-level phenomenon. The relationships of

income or wealth with health operate through individuals capacities to purchase medical goods

and services. Without disputing the effect of absolute economic resources on health, part of the

literature argues that this gradient also possesses a social component. Individuals with greater

wealth enjoy better health not only because of some process affecting the individual in isolation

but also because of the individuals position in a social hierarchy, cf. Cutler et al. (2011).

This theory posits that a low relative economic position is associated with feelings of infe-

riority, depression, and isolation and triggers chronic stress and anxiousness. Recent medical

studies, e.g., by Blackburn and Epel (2012), show that chronic stress places the body perma-

nently in a “fight or flight” situation. It channels bodily energy to the physiological processes

essential for producing rapid responses to an immediate threat and puts recreational processes

on hold. Whereas this “fight or flight” behavior might be beneficial in the short run, it increases

the general vulnerability of the body in the long run ,cf. McEwen (1998), Seeman et al. (2001).

Finally, stress and anxiety are often linked to behaviors that are detrimental to health such

as smoking, alcohol drinking and a diet that leads to obesity. Elstad (1998) provides a good

overview of other mechanisms of relative deprivation on health.

Contrary to absolute measures of economic performance, relative measures necessarily re-

quire a reference point. It is crucial to carefully select this reference point. The dominant

approach used in the literature to determine this socioeconomic reference group is to artificially

assign it according to sorting assumptions such as demographic characteristics (e.g., gender,

race, education, age) and geographic proximity (e.g., country, state, zip code). Studies employ-

ing this approach generally indicate that there is an effect, cf. Eibner et al. (2004), Kondo et al.

(2008), Subramanyam et al. (2009), McLaughlin et al. (2012), Cuesta et al. (2012). Others

find that the effect is, if anything, weak and not significant, cf. Jones and Wildman (2008).

For a good survey of the existing literature, see Adjaye-Gbewonyo and Kawachi (2012).

Constructing artificial reference groups based on demographic characteristics does not stem

from deep sociological understanding. To a large extent, such an approach is taken because

links between people are hard to identify empirically, cf. Soetevent (2006). Clark and Senik

(2010) show that reference groups tend to be localized and are mostly limited to family, friends,

neighbors and work colleagues. Their study also reveals that the personal reference point differs

based on personal characteristics.1 As reference groups are heterogeneous and likely not solely

determined by age and education, a more natural approach is to directly ask households to

evaluate their own performance within their social circle.

1Men rely less on comparisons with family members than do women. Employees in more professional
occupations rely more on comparisons with their colleagues than do those in elementary occupations.

1



This paper follows such an approach. Specifically, I use unique information from the Dutch

National Bank Household Survey (DNBHS) that includes such questions and circumvents the

need for artificially constructing social circles. Respondents have to answer by referring to a self-

determined circle of acquaintances explained as “people with whom [they] associate frequently,

such as friends, neighbors, acquaintances, or maybe people at work”. This open definition does

not restrict the circle of acquaintances to a specific group but, in contrast to the traditional ap-

proach, accounts for the results of Clark and Senik (2010). In addition to the unique features of

households’ subjective relative economic performance, this central bank questionnaire contains

rich information on absolute income and assets. This is needed to carefully distinguish between

absolute and relative economic performance. As the survey provides a panel data structure over

20 years, it allows for fixed effects analysis, which is largely absent from the existing literature.

I find a robust and significant positive effect of relative performance on self-reported health

and negative effects on detrimental health behavior such as smoking and obesity. These findings

are based on subjective relative performance information, and I control for both demographic

characteristics and absolute economic performance. People that consider themselves poorer

than their circle of acquaintances are significantly less likely to report good health. I further

show that this effect exhibits asymmetries, i.e., being worse off than one’s circle of acquain-

tances has a strong negative effect, whereas being better off exhibits only a mild positive effect.

Furthermore, lower absolute income groups are more strongly affected by the relative perfor-

mance effect than are high absolute income groups. I also show that exploiting the same data

set but pursuing the traditional approach of using a reference group based on demographic

characteristics yields weaker and insignificant results.

Related Literature There are a few papers that follow this direct approach to determining

the reference group, but they are limited to either a fraction of the population or to non-

developed countries. Pham-Kanter (2009) uses the National Social Life, Health, and Aging

Project (NSHAP) data set that reports the income positions of people older than 55 within

their self-defined social networks. She examines whether there is an association between relative

position and health in the US. She finds significant results for lower rank deprivation with self-

reported health and cardiovascular disease. Mangyo and Park (2011) analyze a nationally

representative data set from China and find support for the relative deprivation hypothesis.

They suggest that relatives and classmates are salient reference groups for urban residents

and that neighbors are important for rural residents. Using a representative data set from a

developed country (with universal health insurance) significantly advances this literature.

My analysis proceeds as follows. Section 2 presents the data set and highlights important

features that this study exploits. Section 3 describes the results of a cross-sectional nonlinear

model, whereas section 4 provides the results from a dynamic nonlinear panel model. In sec-

tion 5, I compare these results with the traditional approach using an artificially constructed

reference group, and in section 6, I discuss endogeneity problems. I conclude in section 7.
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2 Data Set and Estimation Methods

The Dutch National Bank Household Survey (DNBHS) is an online household survey beginning

in 1993. The DNBHS covers work, pensions, housing, mortgages, income, assets, debts, health,

economic and psychological concepts and other variables. It thus allows the study of the

health consequences of both absolute material resources and perceptions of relative economic

status. The initial survey was administered to approximately 2,790 Dutch households over-

sampled from the top 10% of the income distribution and weighted to be representative of the

Dutch-speaking population. Since then, households have been re-interviewed annually, with

new households added each year to counteract the non-negligible attrition and maintain the

representativeness of the cross-sectional sample.2 The household survey underwent a major

overhaul in 2001, resulting in a sample of 1,861 households.

2.1 Measures of Absolute Economic Performance

The most concerning issue in an analysis of relative economic performance is to separate the

effect of relative performance from the effect resulting from naturally related effects of absolute

economic performance. Absolute economic performance has both a positive association with

relative economic performance and a positive impact on health. Assuming that there were

be no connection between relative performance and health, a simple OLS regression omitting

measures of absolute economic performance would falsely report a positive coefficient for a rela-

tive measure. Therefore, neglecting absolute measures biases the effect of relative performance

upwards.

To address this problem, I include both absolute household income and absolute household

net wealth as control variables. The DNBHS includes detailed questions on the sources of

income that respondents may have. These sources of income serve as the basis for computing

total gross income at a personal level. The DNBHS also provides rich information on personal

assets and liabilities. I construct a proxy for total wealth consisting of real and financial assets

and liabilities (including mortgages). Both income and assets are adjusted for inflation using

OECD price deflators. Personal income, assets and liabilities are predominantly reported by

males, and few households report assets for different members. To increase the number of

observations, I aggregate household incomes and net assets. I further adjust for household size

using the Luxembourg Income Study approach of dividing assets or income by the square root of

the number of household members, (cf. Buhmann et al. (1988)) and ascribe it to each member

of the household. I allow for nonlinear effects of household income and net wealth (all of which

have skewed distributions) by means of a log transformation and an inverse hyperbolic sine

2The DNBHS is based on the CentERpanel, which is largely representative of the Dutch population, ex-
ceptions are under-representation of those with moderate education, single households and people living in a
highly urbanized area, cf. Teppa and Vis (2012). A comparison with Netherlands Official Statistics is provided
in appendix A.
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(IHS) transformation, respectively.3 The advantage of this near-logarithmic IHS transformation

is that it is defined for zero and negative values (see also Pence (2006)). The qualitative results

of relative position are robust to alternative specifications of the aforementioned covariates

(e.g., dummies denoting absolute economic performance quartiles).4

2.2 Measures of Relative Economic Performance

The key features of the DNBHS for this analysis are questions that the respondent has to

answer by referring to a self-determined circle of acquaintances.5 Previous to the questions, the

DNBHS defines this circle of acquaintances as “people with whom [the respondents] associate

frequently, such as friends, neighbors, acquaintances, or maybe people at work”. This phrasing

of the question allows the composition of reference groups to differ across respondents. The

DNBHS also asks the respondents to report various characteristics of their acquaintances. In

addition to the (perceived) average household income of their circle of acquaintances, they

provide information on the age category to which most of their acquaintances belong, average

education, average household size, the most prevalent type of employment (e.g., employed, self-

employed or no paid work) and the average hours of work per week, distinguished by gender.

Direct Answers to Relative Performance among Acquaintances. The central vari-

ables that are used in subsequent sections are derived from direct questions on the respondents’

relative performance with respect to that of their acquaintances. To answer these questions,

the respondents have to indicate the extent to which they agree or disagree with certain state-

ments on a seven-point ordinal scale from “strongly disagree”to “strongly agree”. The exact

statements of the questionnaire are provided in Table 1. The statements cover how respondents

perceive their relative financial situation, their relative asset holding, or their ability to spend

more than their acquaintances. The answers to these statements are correlated but not identi-

cal. Taking the average of the seven-point scale answers of Assets, Spending, and Financial, I

construct the additional measure Combined.6

The answers to these statements are not based on objectively calculated incomes and assets

of the reference group, as would be the case in the traditional approach. Rather, they reflect

the respondents’ subjective perceptions of their environment. This is particularly valuable

because the main mechanism connecting relative economic performance and health is assumed

to operate via the perception of inferiority. Actual differences in absolute economic performance

3The functional form of the hyperbolic inverse sine id log[x+ [x2 + 1]1/2], where x denotes assets.
4I experiment with different categories of assets, as there are many missing observations in the assets section

(which leads to a decline in the total number of observations), but the results are insensitive to these variations.
5This unique feature is also used in other studies that investigate social effects. Georgarakos et al. (2012)

find considerable effects of relative economic performance on borrowing and on indebtedness, suggesting a link
to financial distress.

6Appendix B contains the coefficients of correlation between all three statements and Combined. Impor-
tantly, Spending is less related to the two other statements. This might be due to the reverse formulation of
the statement.
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Table 1: Statements of Relative Economic Performance

Assets I think my household has more assets than others in my environment.

Spending Other people in my environment have more money to spend than I do.

Financial If I compare myself with my friends, I think in general I am financially
better off.

Notes: Spending has an opposing formulation. In later results, I transform this variable such that the coef-
ficients have consistent signs.

computed in the standard approach might differ from the perception and are a less accurate

match for the proposed link.

A potential problem with subjective relative measures is that too many people consider

themselves to be average. If the answers exhibit only little variation, regression results will be

less significant. The last column of Table 2 refutes this suspicion, showing that the responses to

Financial have a reasonable distribution. More than 31.7% of the respondents report perform-

ing below their acquaintances, while 27.3% report performing better. A second concern arises

from the natural relationship between relative and absolute measures, e.g., given a constant

reference point, increasing absolute income improves the relative income position. Perfect cor-

relation between the two variables would prohibit distinguishing between the associated effects.

Table 2 provides evidence that this is not an issue in this study. While 17.5% of the lowest

income quintile feel themselves in a relatively better position than their milieu, 46.6% feel that

they are worse off. On the opposite side of the income scale, 17.8% believe that others in their

milieu do better, whereas only 44.1% of the respondents think that they are better off than

other people in their environment.7

Indirect Answer to Relative Performance Although I argue that it is more plausible to

use subjective perceptions, I compute two additional measures of relative economic performance

that rely on more quantitative measures. To do so, I use responses to the following DNBHS

question: “If you think of your circle of acquaintances, how much do you think is the average

total net income per year of those households?”

The first indirect measure of relative economic performance is a binary variable denoting

whether a household has a higher income than its acquaintances. The second indirect measure

is the difference between the natural logarithms of household income and the reported income

7Appendix C contains a cross-tabulation of wealth and the perception of relative position that shows similar
results. The results also hold for different classifications of absolute economic performance and for other measures
of relative economic performance.
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Table 2: Absolute Income vs. Relative Perception

Compared to Other I’m
Financially Better Off

Absolute Income Quintiles

1st 2nd 3rd 4th 5th Total

Totally Disagree 11.63 7.17 4.64 3.71 2.45 5.92

2 15.26 11.64 8.50 7.50 4.59 9.50

3 19.80 18.91 18.34 13.91 10.78 16.35

4 35.85 42.49 43.81 43.80 38.01 40.79

5 10.44 12.27 16.45 18.48 23.55 16.24

6 4.89 5.96 6.79 10.15 16.38 8.83

Totally Agree 2.12 1.57 1.46 2.45 4.24 2.37

Total 100.0 100.0 100.0 100.0 100.0 100.0

Notes: Cross tabulation of absolute adjusted household income quintiles and perception of relative perfor-
mance among circle of acquaintances. Entries are in percentages.

of its acquaintances.8

Ind IncDisti =

{
1 if Inci > IncAcqi

0 if Inci < IncAcqi
(1)

Log IncDisti = log(Inci)− log(IncAcqi) (2)

As the DNBHS provides no information on the asset holdings of the circle of acquaintances,

these measures are restricted to household income only.

2.3 Measures of Health and Health Behavior

In the DNBHS, the respondents report the standard survey measure of self-reported health

(SRH) on a five-point ordinal scale (“excellent”, “good”, “fair”, “not so good”, “poor”). In

the benchmark case, I collapse this multidimensional answer to a binary variable, either being

in good health (“excellent ”, “good”) or in poor health (“fair”, “not so good”, “poor”). In

addition to capturing an individual’s subjective well-being, poor self-reported health has been

shown to be a robust predictor of mortality and correlates highly with other objective health

indicators, especially in the context of the working age population and developed countries, cf.

Miilunpalo et al. (1997), Idler and Benyamini (1997).

In addition to self-reported health, this study investigates the relationship between relative

economic performance and various behaviors that are related to health. This proxies for the

mechanism connecting relative position with health explained above. People with low relative

8The answer to the question concerning the net income of the circle of acquaintances is reported in brackets.
To avoid the difficulty of comparing income brackets to continuous household income, I use a question that
directly asks the respondents to classify own income in the same brackets. I use the midpoints of these brackets
as household income and adjust it using reported average household size.
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standing may compensate for the resulting unhappiness with short-term pleasant but unhealthy

activities. Smoking is often considered to reduce acute stress symptoms, heavy and permanent

alcohol consumption may be employed to drown one’s frustrations, and eating for comfort

mitigates bad mood, cf. Wilkinson (2000). Given these considerations, relative economic

performance has negative long-term effects on health. The DNBHS contains information on

three health-related behaviors. Smoking is reported in various intensities. I assume smoking to

be harmful when the respondent reports smoking every day. Drinking alcohol is reported only

in terms of whether one drinks more than four alcoholic drinks alcohol per day. The survey

also includes information on a respondent’s height and weight, which allows me to compute the

body mass index (BMI).9 I classify someone as obese when the BMI exceeds 30, following the

criteria used by the World Health Organization.

2.4 Data Selection

Not all of the observations in the DNBHS are applicable to the following analysis. First, as

I am interested in a respondent’s economic performance, I focus only on adults and drop all

observations of respondents younger than 18. Second, all observations that have at least one

non-response among health or control variables are excluded. Third, as with many surveys that

include questions on financial status, the greatest constraints on sample size are the response

rates for the income and asset questions. The response rate in the DNBHS for the questions

on absolute income, absolute assets and questions regarding the circle of acquaintances is 61%,

leading to a final sample size of 19,811 observations.10

If the non-responding households differ from the responding households in a relevant char-

acteristic, this could bias the results. Table 3 presents the summary statistics for the complete

DNBHS, the sample excluding non-responses to health and control variables and the final sam-

ple excluding also non-respondents to absolute economic performance and questions concerning

relative economic performance. The sample that answered the control and health questions and

the sample that also answered the income, asset and relative performance questions are quite

similar in terms of demographic characteristics. The final sample includes more males and is

slightly older. This is also reflected in the fact that the final sample includes fewer students and

more retirees. Fortunately, there are only small differences between the two samples with respect

to economic characteristics. Respondents who do not answer one of the economic questions

are on average only a somewhat less wealthy and have a lower income. The average evaluation

of one’s relative position does not differ between the two samples. The summary statistics for

the health variables also signal that there is no systematic bias from non-responders. In both

samples, approximately 80% report good health and 20% poor health. Health behavior is not

affected.

9The BMI is computed as BMI = weight[kg]/(height[m])2.
10Unfortunately, many of the questions central to relative economic performance, which are key variables for

this paper, are not included in the 1993, 1994, 2008, 2010, and 2012 waves.
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Table 3: Descriptive Statistics of Complete DNBHS and Final Sample

Sample Complete
Sample

Responded to
Health & Control

Final
Sample

Variable Mean or Proportion

Age 45.9 48.0 49.6
% Male 50.5 54.0 55.7
Household Size 2.8 2.7 2.6
% Urban 60.7 60.9 60.4

% Less than High School 15.3 14.5 11.6
% High School 39.1 37.0 37.0
% College 43.8 46.7 49.9

% Employed 54.7 53.6 56.8
% Unemployed 1.8 1.8 1.7
% Retired 13.4 15.7 17.5
% Students 7.0 4.3 1.5
% Others 23.1 24.6 22.6

Net Assets 199,350 200,683 202,602
(686,468) (723,604) (293,218)

Gross Income 30,287 30,300 33,226
(35,849) (36,441) (39,734)

% Fin. Better Off than Others 26.3 26.5 27.4
% Fin. Worse Off than Others 33.1 32.9 31.8

Self-Reported Health
% Excellent 17.4 16.6
% Good 62.2 63.7
% Fair 16.4 15.8
% Not so Good 3.4 3.3
% Poor 0.6 0.6

% Smoking (Every Day) 22.0 20.7
% Alcohol (Drinks/Day>4) 7.2 7.5
Body Mass Index (BMI) 25.2 25.3

(4.3) (4.2)

% Obese (BMI>30) 10.0 10.0

Observations 57,656 32,486 19,766

Notes: Summary statistics of the pooled 15 waves of DNBHS 1995-2007/2009/2011 and only respon-
dents with age≥18. The base year for the deflation of assets and income is 2010. Standard deviation
in parentheses
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2.5 Model Estimation

Estimating the association between relative economic performance and health requires address-

ing the problem of omitted variables. I have already discussed this for the most obvious case

of absolute economic performance, but there are other variables that might bias my results.

To address biases from omitted variables, two general strategies can be applied: (a) introduce

the omitted measure explicitly into the analysis and estimate the adjusted degree of associa-

tion between relative position and health, and (b) estimate “fixed effects”models. Fixed effect

models difference out effects of persistent characteristics (both measurable and not) of house-

holds, cf. Daly et al. (1998). In this section, I follow both strategies and in the first part

incorporate several control variables in a cross-sectional estimation of a reduced-form nonlinear

model. In second part, I exploit the DNBHS panel structure and use a nonlinear dynamic

model with fixed effects. For both approaches, I use data from 15 waves of the DNBHS, i.e.,

1995-2007/2009/2011.

Cross-Sectional Model In the first approach, I consider the observations of all 15 waves

as one huge cross-sectional data set. The cross-sectional results are estimated by a nonlinear

probit model with following regression equation

Pr[Healthi = H] = Φ{α + β RPi +Xiθ + εi} (3)

where Healthi is a binary health variable of respondent i, i.e., being in good or poor health,

smoking or not smoking, and RPi is a relative economic performance measure (either direct

or indirect). Xi represents a set of explanatory variables that may affect health, including the

natural logarithm of adjusted household income, the inverse hyperbolic sine of adjusted net

household assets and other control variables. These control variables are age, age2, gender,

educational attainment, degree of urbanity, labor market status dummies and general variables

such as year dummies. The β and the vector θ are parameters to be estimated. The error

term εi is individual specific, is assumed to be uncorrelated with Xi and across individuals and

is assumed to be drawn from a distribution with mean zero and constant variance. I cluster

standard errors at the individual level to account for correlations of individual health over time.

In my models, I do not control for possible reverse causality running from health to absolute

and relative economic performance, and hence I may overestimate the impact of income. I

interpret the models in reduced form.

Panel Models In the second approach, I exploit the panel structure of the DNBHS. I estimate

two dynamic logit models, one with fixed effects and one without a fixed effect.

Pr[Healthi,t = H] = Φ{α + β RPi +Xi,tθ + εi,t} (4)

Pr[Healthi,t = H] = Φ{α + β RPi +Xi,tθ + ui + εi,t} (5)
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where Healthi,t is health of individual i at time t. Xi,t consists of the same control variables as

above except for those that do not vary over time, as these are incorporated in the fixed effect.

The uis represent the individual-specific and time-invariant fixed effect component.

I additionally estimate a panel ordered logit and a panel OLS with a fixed effects using the

five-point ordinal scale of health condition as the dependent variable.

3 Cross-sectional Estimation

3.1 Self-reported Health

First, I run separate probit regressions of equation (3) for all direct variables Assets, Spending,

Financial and the constructed measure Combined. As my interest lies in the role of absolute and

relative economic performance, I focus solely on these results.11 The main result of the cross-

sectional estimation are shown in Table 4. The first two rows of Table 4 show the standard

result that absolute economic performance (household income and household net wealth) is

positively associated with self-reported health. All regression coefficients are positive and highly

significant. The probit estimates in the last four rows show that all relative performance

measures are also positively associated with self-reported health. The regression coefficients

of Assets, Spending, Financial and Combined are all positive and highly significant, with the

strongest association being observed for the combined measure. This is clear evidence that

relative economic performance has a significant affect on reporting good health.12

Table 4: Probit Regression Coefficients for Direct Measures

Self-Reported Health I II III IV

Log Income 0.1120*** 0.1077*** 0.1096*** 0.0980***

IHS Assets 0.0057** 0.0057** 0.0053** 0.0036

Assets 0.0537***

Spending 0.0666***

Financial 0.0616***

Combined 0.1117***

Notes: *** Significant at α=0.01, ** Significant at α=0.05, * Significant at α=0.1.
All regressions include age, age2, gender, degree of urbanization of place of residence, education dummies,
dummies for employment status and year dummies. Clustered robust standard errors.

To facilitate interpretation of the quantitative results of these nonlinear estimations, Ta-

11The estimations also yield standard results, i.e., the probability of good health is decreasing in age, and
education has a protective effect on health. They are omitted for clarity, but full results are available from the
author upon request.

12In Appendix D, I provide results of an ordered probit regression. Therefore, I use the original five-point
health variable instead of the collapsed binary variable as the dependent variable. This estimation produces
similar results.
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ble 5 presents the marginal effects of relative economic performance measures for the median

respondent. The marginal effects indicate how the odds of reporting good health are changed

by varying an independent variable by one degree.13 14 A strong perception that one is better

off than one’s circle of acquaintances is highly related to the probability of reporting good

or excellent health. Increasing the subjective perception of own relative performance by one

degree would increase the probability of reporting good health by up to 3.07%.15

Table 5: Marginal Effects for Median Respondent

Self-Reported Health Assets Spending Financial Combined

Marginal Effect 0.0145*** 0.0188*** 0.0169*** 0.0307***

Notes: *** Significant at α=0.01, ** Significant at α=0.05, * Significant at α=0.1.
Marginal effects at median of independent variables included in probit estimation.

Non-linearity of Relative Performance Effect The effect of relative performance on self-

reported health seems to be highly nonlinear. I estimate equation (3) using dummies for either

being below or above the relevant peer group instead of the continuous measure. The resulting

estimates exhibit strong asymmetries in the impact of relative economic performance. The

regression coefficient for being in a low position is -0.1891, whereas the coefficient of being in a

better position is 0.0634. The absolute magnitude of the negative effect of being in a relatively

poor position is higher than the absolute magnitude of the positive effect of being in a relatively

high position. In terms of marginal effects, this means that feeling deprived compared with

one’s circle of acquaintances reduces one’s probability of being in good health by 5.2%. Being

in an economic situation that is advantageous compared with one’s acquaintances increases the

likelihood of being in good health by only 1.7%. This result also holds for a finer distinction of

being in the lower or upper position, but due to few observations at the boundary, the estimates

are statistically insignificant.16

Gender, Age, Absolute Economic Performance Differences In the previous estima-

tions, I control for various demographic characteristics using dummy variables. This approach

does not take into account that the relationship between relative economic performance and

health might differ across demographic groups. To determine whether the results are stronger

13The median respondent in the sample used here is a 49-year-old male who is employed, has a high school
degree, an adjusted income of 30,662e, and net assets of 134,951e. He neither agrees nor disagrees with the
relative economic performance questions.

14I also computed the average marginal effect instead of the marginal effect of the median worker, but the
two sets of results are similar. For more a detailed discussion on which is the appropriate measure, see Long
and Freese (2006).

15These results seem sizable, but they are not inconsistent with other studies on socioeconomic status and
mortality. For instance, Marmot et al. (1991), find that British civil servants from the lowest socioeconomic
class were three times more likely to die than their high-status counterparts.

16The results of this estimation are contained in appendix E.

11



for specific groups, I include in the probit estimation interaction terms of the relative economic

performance measure and the respective sub-sample group. Table 6 presents the estimates of

relative economic performance and the interaction terms.17

Column 2 reports the result of incorporating interaction terms for different age groups

(young working (25-45), old working (45-65) and retired (>65)). For all three age groups, the

relative economic performance effect remains positive and significant. The interaction terms

are nearly zero and insignificant. There are no notable differences in the relative economic

performance effect across different age groups.

The third column reports the results for differences in the effect between men and women.

For each gender, relative economic performance has highly significant effects. It seems that the

effect is stronger for the males than for females. This difference, however, is not statistically

significant.

I further examine whether the effect is the same for different absolute economic performance

groups. I divide the full sample into three different income groups (poor, medium, rich) and

include interaction terms. For each income group, the estimate of relative economic performance

remains positive and significant. The magnitude of this effect, however, differs remarkably

across the groups. The health of the top income group is much more weakly affected by

relative performance measures than is the bottom or medium income group. The coefficient

of the top income group is reduced to nearly one-third of the estimate of the medium and

bottom income groups. The difference between the bottom and medium income groups is not

statistically significant, but the findings suggest that the effect of relative economic performance

is strongest for the bottom income group.18

Table 6: Probit Regression Including Interaction Terms

Self-Reported Health Age Gender Abs. Income Abs. Wealth

Rel. Income 0.1206*** 0.0963*** 0.1225*** 0.1111***

Rel. Income * Young 0.0082

Rel. Income * Retired -0.0358

Rel. Income * Male 0.0263

Rel. Income * Poor 0.0294

Rel. Income * Rich -0.0897***

Rel. Income * Poor 0.04934

Rel. Income * Rich -0.07401**

Notes: *** Significant at α=0.01, ** Significant at α=0.05, * Significant at α=0.1.
Probit regression coefficients. Older working, female and medium income group are the omitted reference
groups in the respective regressions. Clustered robust standard errors.

17I do not report the marginal effects for the sub-sample regressions. Each sub-sample has a different median
respondent, and a comparison across groups cannot be reasonably made.

18This pattern in absolute economic performance is not significant when groups are constructed by placing
respondents into low, medium and high net wealth categories.
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Indirect Measure of Relative Income Analogous to the previous section, I run probit

regressions of equation (3) for both indirect relative economic performance measures Ind -

IncDist and Log IncDist. The estimates in Table 7 generate qualitatively identical results to

those obtained for the direct relative performance measures. Both Ind IncDist and Log IncDist

are statistically not significant. Partially, this is because the sample size in this regression is

much smaller (8,009 observations) than in Table 4. The income of the circle of acquaintances

is reported in income bands, and to match this information to the income of the respondents,

I had to use a different variable for income that has more non-respondents.

Table 7: Probit Regression Coefficient for Indirect Relative Performance Measures

Self-Reported Health I II

Log Income 0.1120*** 0.1134***

IHS Assets 0.0055 0.0057

Ind IncDist 0.0786**

Log IncDist 0.0901***

Notes: *** Significant at α=0.01, ** Significant at α=0.05, * Significant at α=0.1.
All regressions include age, age2, gender, degree of urbanization of place of residence, ed-
ucation dummies, dummies for employment status and year dummies. Clustered robust
standard errors.

3.2 Health-related Behavior

The results for behaviors that are considered detrimental to health are mixed. The marginal

effects of this estimation for the median respondent are displayed in Table 8.

The estimates in the second column display the estimates for absolute and relative economic

performance on the probability of daily smoking. They suggest that smoking and one’s economic

situation are linked. For both absolute economic measures, the coefficient is negative and highly

significant. We can see that poor people re more likely to smoke than rich people. This is result

is in line with the rest of the literature, cf. Auld (2005). The estimate for relative economic

performance is also negative but not significant.

Unlike smoking, the entries in the third column show inconclusive results regarding the

relationship between absolute economic performance and alcohol. This relationship is negative

and highly significant for net assets. However, individuals with high income seem more prone

to consume alcohol. Both results can also be found in the literature, cf. Ettner (1996). The

marginal effect for relative economic performance is is positive and significant. Alcohol is more

common among people that are financially better off than among their acquaintances.

The clearest evidence for a relationship between economic variables, absolute and relative,

and health behavior is found for the probability of being obese. The estimates in the fourth

column signal that income and net assets reduce the prevalence of obesity. A good relative
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economic performance measure is also negatively related to the probability of reporting obesity.

An improved perception of one’s relative position by one step is associated with a greater than

one percent decrease in the probability of being obese.

Table 8: Marginal Effects for Health Related Behavior

Health Behavior Smoking Alcohol Obesity

Log Income -.0138** 0.0046 -0.0136**

IHS Assets -.0056*** -0.0016*** -0.0045***

Combined -.0072 0.0076** -0.0092**

Notes: *** Significant at α=0.01, ** Significant at α=0.05, * Significant at α=0.1.
Marginal effects for the median respondent from probit estimation. All regressions include age, age2, gen-
der, degree of urbanization of place of residence, education dummies, dummies for employment status and
year dummies. Clustered standard errors.

4 Dynamic Logit Model

By exploiting the advantages of the data set’s panel structure, I can estimate a dynamic logit

model with fixed effects. These fixed effects should account for possible time-invariant char-

acteristics of the household, as a respondent’s self-esteem could affect both his self-reported

health and his relative social position.

In Table 9, I report the baseline results estimated for the dynamic logistic model with and

without fixed effects, the panel ordered logit model panel and the panel OLS with fixed ef-

fect estimation for the relative performance measure Combined. In all four regressions, the

coefficients for relative economic performance have the expected positive sign. In all but the

logit with fixed effects, the effect is statistically significant. These results support the evidence

obtained in the cross-sectional estimations that the relative economic comparisons controlling

for unobserved factors are associated with health. The coefficients of absolute economic per-

formance are inconclusive. Whereas the coefficient on absolute income has a positive sign and

is significant in two of four models, the coefficient on wealth is insignificant and varies in sign.

Table 9: Panel Results for Self-reported Health

Self-Reported Health Logit - RE Logit - FE Ordered Logit OLS - FE

Log Income 0.1212*** 0.0244 0.1039*** 0.0033

IHS Assets 0.0098 -0.0092 0.0050 -0.0015

Combined 0.2510*** 0.0111 0.2140*** 0.0119**

Notes: *** Significant at α=0.01, ** Significant at α=0.05, * Significant at α=0.1.
All regressions include age, dummies for employment status and year dummies. Clustered robust standard
errors.
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5 Comparison with the Traditional Approach

In the following, I show why the results of the previous sections improve on prior studies

employing artificially constructed peer groups. First, I illustrate that the self-determined peer

group significantly deviates from the demographic and socioeconomic characteristics of the

respondents. Second, I show that running the same regression using the economic performance

relative to the artificial reference group yields weaker or even insignificant results.

5.1 Differences of Respondents from the Circle of Acquaintances

Table 10 shows the demographic and socioeconomic characteristics of respondents and the

characteristics of their self-determined circle of acquaintances. Most people with no high school

degree (86%) have a peer group that possess at least a high school diploma. Just over half of

the people with a high school degree report that individuals in their circle of acquaintances have

the same educational level. The only group for which the characteristics of the respondents

and their peer group mostly coincide are college graduates.

Dependent employees are the largest group in the sample. In this group, nearly all (92%)

report having a circle of acquaintances who also work as dependent employees. A more surpris-

ing observation is that in the other employment categories, only a fraction of the respondents

state that their peer group has the same employment status. Only less than one-third of self-

employed people report that their circle of acquaintances is mostly self-employed. Even more

astonishing is that only 9% of unemployed people report that most people in their environment

people are unemployed. The response options to the question regarding the employment status

of the circle of acquaintances do not include retirement, but it is nevertheless remarkable that

nearly two-thirds of retirees indicate that their peer group is predominantly working. Thus,

similar to education, there is a mismatch between respondents and their peer group with respect

to employment status.

The third important category on which most traditional approaches base their reference

group is age. The last part of Table 10 shows the age of the respondents and the answers

to the question of into what age bin most of their acquaintances fall. A clear pattern is that

younger people are more likely to have a peer group that is older and less likely to have a

group that is younger. At older ages, this pattern is reversed. On average, only 44% of the

respondents indicate that their peer group falls into the same age bin as they do. More people

report that their peer group is younger than people that state that their peer group is older.

This difference may hint at a misperception of the true circle of acquaintances. For the research

question addressed in this paper, however, only the perception of the respondent is important,

as the primary mechanism for the effect of relative deprivation runs through subjective feelings

and need not reflect the objective situation.

To summarize, constructing a peer group based on the demographic and socioeconomic

characteristics of respondents seems not to acknowledge the fact that people have diverse peer
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groups.19

5.2 Results of the Traditional Approach

As shown, the circle of acquaintances and an artificial reference group based on respondents’

characteristics do not appear to coincide. Nevertheless, it is interesting to determine whether

the approaches produce different results concerning the effect of one’s relative income position

on health. For this purpose, I generate the same two indirect measures as in Section 3 ((1) and

(2)) but replace average income of acquaintances with the average income of the constructed

reference group that is based on age, educational level, and sex. Additionally, I compute both

indirect measures using net asset holdings of the respondents and their artificial reference group.

For all four measures, I run separate probit regressions of equation (3). The results are

shown in Table 11. For both measures of absolute economic performance, the results exhibit

positive and (mostly) highly significant estimates for all regressions. The results for relative

economic performance reflect inconclusive and weak results. The indicator variables (1) display

the same sign as in the previous section, i.e., having a higher income or wealth than one’s

reference group seems to increase average health. However, neither coefficient is statistically

significant. Columns III and IV show the results for measure (2). Here, the extent of the differ-

ence between the absolute economic performance of the respondents and their reference group

is also taken into account. Only the coefficient for relative income is statistically significant.
20 The relative wealth coefficient is insignificant and even exhibits a reversed sign. Using the

traditional approach, I do not find a relationship between relative performance measures and

self-reported health, which is contrary to my previous findings.

6 Discussion

The results shown in the previous section suggest that there is a strong relationship between

relative economic performance and self-reported health status and various health-related be-

haviors. Some aspects of the setting, however, limit a causal interpretation of this link.

Endogeneity Problem of Circle of Acquaintances A potential challenge to the presented

results is presented the fact that the self-determined circle of acquaintances is affected by the

individual’s health and might change over time. People aware of the negative impact of wealthier

friends on their health might select their circle of acquaintances, or change their milieu, to feel

more comfortable. According to this logic, everyone would select a circle of acquaintances such

19Further information on the peer group reveals that the size of the household of the respondent and the size
of the circle of acquaintances is only the same in 50% of the observations.

20Note that individual absolute economic performance is used to construct indirect measures (2). This
results in a high correlation between the two variables and might limit a separate interpretation of the results
of absolute and relative measures of economic performance.
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Table 10: Comparison of Respondent with the Circle of Acquaintances

Respondents Circle of Acquaintances

Education
No High School (%) High School (%) College (%)

No high School 14.13 44.49 41.39

High school 12.89 51.62 35.49

College 1.39 21.28 77.34

Employment Status
Employed (%) Self-employed (%) No Paid Work (%)

Employed 92.44 5.73 1.82

Self-employed 66.28 29.70 4.03

Unemployed 80.56 10.80 8.64

Retired 50.97 12.35 36.68

Age
Younger (%) Same Age Group (%) Older (%)

16-20 0.00 70.64 29.36

21-25 3.29 65.13 31.58

26-30 6.61 58.02 35.36

31-35 14.13 66.20 19.67

36-40 27.89 55.14 16.97

41-45 37.77 50.09 12.14

46-50 47.86 42.63 9.51

51-55 53.43 38.59 7.98

56-60 58.87 33.89 7.24

61-65 61.52 33.23 5.25

66-71 70.61 26.69 2.70

older than 71 68.87 31.13 0.00

Total 44.02 44.40 11.57

Notes: Demographic characteristics of respondents and the reported average characteristics of the circle of
acquaintances.
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Table 11: Probit Regression Coefficients for Artificial Reference Group

Ind Dist Trad Log Dist Trad
I II III IV

Log Income 0.0436*** 0.0251*** 0.0158 0.0208***

IHS Assets 0.0015*** 0.0018*** 0.0016*** 0.0167**

Relative Income 0.0119 0.0401*

Relative Assets 0.0107 -0.0063

Notes: *** Significant at α=0.01, ** Significant at α=0.05, * Significant at α=0.1.
All regressions include age, age2, gender, degree of urbanization of place of residence, education dummies,
dummies for employment status and year dummies. Robust standard errors clustered at the group level.

that his own performance would be equal to or better than theirs. This is clearly ruled out by

the strong dispersion of perceptions shown in Table 2. Although some of one’s acquaintances

are chosen endogenously, this is likely not the case for others such as sisters or work colleagues.

Relative Performance and Causality This analysis carefully attempted to ensure that the

correlation between health and relative economic performance is not due to omitted variables.

What is still an open question is in which direction the mechanism operates, i.e., whether health

is affected by relative position or relative performance is affected by health (without directly

being affected by absolute performance). In general, it is not possible to interpret the above

estimates as unambiguously causal. Pham-Kanter (2009) notes that these non-causal estimates

might be helpful because they suggest an upper bound for the causal effects operating through

relative position. That is, we could hypothetically assume that there was no reverse causality

or omitted variables and interpret the estimate as giving us the largest possible causal effect of

relative position on health. 21

7 Conclusion

Using subjective relative performance measures and controlling for demographic characteristics

and absolute economic performance, this paper reports a significant positive effect of relative

position on self-reported health and a negative effect on detrimental health behaviors such as

smoking and obesity. It further indicates that the effect on self-reported health exhibits asym-

metries, i.e., lower income groups are more strongly affected than are high income groups and

that being worse off than one’s circle of acquaintances has a strong effect, whereas being better

off shows only mild positive effects. In this paper, I also show that compared with the tradi-

tional approach of using a reference group constructed based on demographic characteristics,

the approach based on self-reported groups generates stronger results.

21Although reverse causality might be at work in the overall effect, it is less clear how this reverse causality
could explain the asymmetries found in the results.
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My study seems to suggest that social comparisons based on economic performance are

both an independent risk factor, in addition to absolute economic performance, as well as a

conciliating mechanism to explain the association between income inequality and health. This

result might imply that a reduction of inequality within peer groups could improve average

health in the population.
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Appendix A Comparison of DNBHS to the Dutch Cen-

sus

Table 12 compares the DNBHS to the official census for the Netherlands taken from the Centraal

Bureau voor de Statistiek (CBS). It shows that the DNBHS matches this census in important

demographic characteristics such as age, gender and education and in economic data such as

unemployment.

Table 12: Comparison of DNBHS to the Dutch Census

Variable CBS DNBHS

Average Age 39 38

% Male 49 51

% Urban 45 63

% Less high school 9 8

% Master, Doctoral 9 10

% Unemployed 5 3

Notes: Summary statistics of the pooled 15 waves of DNBHS 1995-2007/2009/2011 com-
pared to official CBS data.

Appendix B Correlation among Direct Measures

Table 13 shows the correlation among the various direct relative performance measures. Most

of the correlations are strong but not perfect. In particular, Spending has a weaker connection

to the other variables, potentially resulting from of its reverse formulation.

Table 13: Correlation among Statements

Assets Spending Financial Combined

Assets 1

Spending 0.19 1

Financial 0.64 0.25 1

Combined 0.81 0.64 0.83 1

Notes: Correlation among the several measures of relative position.

Appendix C Relative vs. Absolute Performance

Table 14 shows the distribution of the responses to Financial for quintiles of absolute wealth.

As for income in all columns, there is a range of perceptions concerning whether the households
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are better or worse off than their circles of acquaintances.

Table 14: Absolute Wealth vs. Relative Perception

Compared to others I’m
financially better off

Absolute Net Wealth Quintiles
1st 2nd 3rd 4th 5th Total

Totally disagree 13.07 5.43 4.01 4.12 2.98 5.92

2 17.69 10.78 7.75 6.54 4.75 9.50

3 20.64 18.25 16.25 14.95 11.66 16.35

4 32.27 42.10 43.83 43.12 42.63 40.79

5 10.37 14.66 16.50 18.96 20.70 16.24

6 4.44 6.71 9.34 9.85 13.83 8.83

Totally agree 1.51 2.07 2.32 2.47 3.46 2.37

Total 100.0 100.0 100.0 100.0 100.0 100.0

Notes: Cross tabulation of absolute adjusted household net wealth quintiles and perception of relative
position among acquaintances. Entries are in percentages.

Table 15 shows the distribution of the responses to Financial for different income bands.

Table 15: Absolute Income vs Relative Position - Income bands

Comp. to others
I’m fin. better off

Absolute Income Bands
<7 7-14 14-20 20-30 30-40 40-50 >50 Total

Totally disagree 8.49 15.09 8.95 5.58 4.08 2.60 2.48 5.92

2 11.37 16.77 14.62 10.09 7.39 6.70 3.84 9.50

3 20.85 18.44 19.80 18.81 15.40 12.07 10.42 16.35

4 37.98 34.79 38.84 43.49 44.02 42.70 36.63 40.79

5 11.98 8.44 11.58 14.31 17.79 20.59 24.68 16.24

6 6.29 4.61 4.76 6.31 9.05 12.44 17.34 8.83

Totally agree 3.03 1.86 1.40 2.05 2.26 2.89 4.61 2.37

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Notes: Cross-tabulation of absolute adjusted household income bands and perception of relative position
among acquaintances. Income bands measured in 1000 e. Entries in percentages.

Appendix D Ordered Logit

In Table 16, I report the margins estimated from an ordered logit for all relative performance

measures on health condition, which is an ordinal measure ranging from 1 excellent to 5 poor.

The results are in line with the results of the binary probit model and indicate that an increased

relative position is associated with a better self-assessed health condition including for a finer

distinction of health. All results are statistically significant.
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Table 16: Self-Reported Health Condition - Ordered Probit

Self-reported Health
Condition

(1) (2) (3) (4)

Log Income 0.0007** 0.0009*** 0.0009*** 0.0010***

IHS assets 0.0001** 0.0001*** 0.0001*** 0.0001**

Combined 0.0018***

Assets 0.0009***

Spending 0.0012***

Financial 0.0011***

Notes: *** Significant at α=0.01, ** Significant at α=0.05, * Significant at α=0.1.
All regressions include age, age2, gender, education dummies, degree of urbanization of place of residence,
and dummies for employment status. All results are from ordered probit regressions. Clustered robust stan-
dard errors.

Appendix E Asymmetric Effect

Table 17 reveals the asymmetry of the general effect for a finer distinction of the relative

economic performance measure. In absolute terms, the marginal effects of being worse off than

one’s peer group are much stronger than the effect when one is better off than one’s friends

at the extreme, and this insignificance might be due to the limited number of observations for

these cases.

Table 17: Self-Reported Health - Asymmetric Effect

Compared to
other better off

Totally
Agree

Totally
disagree(2) (3) (5) (6)

Marginal Effect -0.0539*** -0.0803*** -0.0616*** 0.0252*** 0.0288** 0.0013

Notes: *** Significant at α=0.01, ** Significant at α=0.05, * Significant at α=0.1.
All regressions include age, age2, gender, education dummies, degree of urbanization of place of residence, and
dummies for employment status. Clustered robust standard errors.
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