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ABSTRACT

Objective We aim to investigate the effect of income and
housing satisfaction on self-rated health in different life
stages.

Design A population-based panel study (German Socio-
Economic Panel).

Participants The final sample consisted of 384 280
observations from 50 004 persons covering the period
between 1994 and 2016.

Outcome measures Average marginal effects were
calculated based on fixed effects regressions to obtain
the effect of changes in income and housing satisfaction
on changes in self-rated health for each year of age. Self-
rated health was assessed on a 5-point scale, with higher
values indicating better health.

Results Changes in income and housing satisfaction
showed a small association with changes in self-rated
health. The association was stronger for income, where

it also varied considerably in different life stages. The
average marginal effects for income satisfaction varied
between 0.02 and 0.05 in men and 0.02 and 0.04 in
women and peaked between the ages of 55-60. For
housing satisfaction, average marginal effects ranged from
0.02 to 0.04 (men) and from 0.02 to 0.03 (women).
Conclusion Higher satisfaction with housing and income
was associated with better self-rated health. Therefore,
studies on the social determinants of health should not
only focus on objective material conditions but also on how
individuals perceive and evaluate their situation.

INTRODUCTION

With regard to health, it is relevant not only
what the objective situation of an individual
looks like but also how that situation compares
to others. Most studies on the association
between material conditions and health have
relied on objective measures, such as occupa-
tional prestige and material deprivation, rather
than on the individuals’ perspective,' * thus
concentrating solely on the community level of
inequalities. In contrast, the concept of relative
deprivation implies that individuals compare
themselves to others in certain groups. Refer-
ence groups might be (a) a group that the

.12 Sebastian Gunther,"* Irene Moor © |

Strengths and limitations of this study

» Our analysis is based on data from the German
Socio-Economic Panel study (GSOEP), a panel
survey that is representative of the population in
Germany.

» In contrast to previous studies, our results are based
on fixed effects models that account for all stable
hard-to-observe confounders (e.g. personality),
which likely confound the relationship between
health and satisfaction.

» However, reverse causation (i.e. health influencing
satisfaction) cannot be ruled out.

» Thus, our results are likely unbiased by confound-
ing but potentially biased by reverse causation (i.e.
health influencing satisfaction).

individual wants to become a part of (norma-
tive reference group), (b) the group that they
are already a member of (membership group)
or (c) a group that the individual estimates
as most contrastive (comparative reference
group).” Although different combinations of
comparisons may be applied, the focus is often
set on a reference group in which all three
aspects occur.” Individuals mostly compare
themselves to others with similar attributes
and the degree of deprivation depends on the
difference between what the individuals desire
and what they believe other people have and
where he or she stands.” Previous results have
indicated that relative deprivation is associated
with mental health,6 " self-rated health®®'’ and
mortality,'' '* in part even after adjusting for
absolute income.” "' However, it may be prob-
lematic that the reference groups, to which
the individuals compared themselves, were
determined by researchers, although it is not
entirely clear to whom these individuals were
comparing themselves and whether this applies
to the whole study population.””?'* ' Thus, it
cannot be regarded as given that it is consistent
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with the actual reference group' or that an individual
engages in social comparisons at all.'® It is likely that there
are a variety of groups that people compare themselves
to'” and that the intensity of social comparisons differs.®
The effects of social comparisons might vary depending on
whether the person is identifyin% or competing with indi-
viduals in the reference group.'” Other types of compar-
ison, for example, with personal aspirations or desires,'"”
might be even more important than social comparisons
for some individuals but have largely been neglected in
previous research.

It can be assumed that it is not important to whom indi-
viduals are comparing themselves but that it is relevant
whether they achieve positive or negative results.' The
impact on health can be explained by psychosocial path-
ways, where social comparisons and experiences of depriva-
tion are associated with insecurity, anger and stress. These
feelings can affect health via risky health behaviours (e.g.
alcohol consumption, eating habits, smoking) and biolog-
ical embedding (e.g. blood pressure, allostatic load).'*'

This research gap might be closed by using income satis-
faction as measure of subjective deprivation, as it includes
both the individuals’ perception, the evaluation of its mate-
rial situation and possible resulting psychosocial burdens.
According to Miething,"” income satisfaction ‘can be
regarded as the discrepancy between desired income and
received income, and the extent to which the received
income complies with the individual’s expectations and
aspirations compared to idealized others and prior income
histories.” Measures of income satisfaction allow individuals
to prioritise different types of comparisons, in accordance
with their personal values and standards.*

To the best of our knowledge, only one study has exam-
ined the association between income satisfaction and health.
In his study, Miething found that the effect of income satis-
faction on mortality remained after controlling for income
position, educational attainment and employment status,
concluding that income itself does not cover the whole
spectrum of perceived inequalities.'” No study has analysed
whether such an association can also be found for other
aspects of material situation, such as housing. Housing is
an important factor for people’s well-being, and according
to standard economy theory, an increase in wealth is asso-
ciated with an increase in the quality of living conditions.*
Therefore, a possible interdependency between income
and housing satisfaction cannot be ruled out, but evidence
on this relationship is scarce.

Furthermore, little is known about whether the associa-
tion between satisfaction and health varies over different life
stages. Studies have shown that income is a strong predictor
for health and well-being at different ages.**** However, it
is not clear whether this outcome applies to income satis-
faction as well. Potential age differences are implied in the
model of sensitive periods,”” " where it is stated that socially
relevant periods, such as entry into the job market, parent-
hood or the transition into retirement, may have an impact
on the development of health. It can be assumed that such
impacts are attributable to a shift in priorities in different

life stages. Our first hypothesis is that this also applies to
the association between income or housing satisfaction and
subjective health. Our second hypothesis is that income
and housing is of varying importance for individuals, and
the individuals’ perception of housing and income might
therefore be variedly associated in different life stages.
Therefore, this study aims to examine (a) whether income
and housing satisfaction are associated with subjective
health and (b) whether this association varies over different
life stages.

METHODS

Study population

The study is based on data from the German Socio-
Economic Panel study (GSOEP, version 33), which is a
population-based longitudinal panel survey of private
households in Germany. The GSOEP is conducted by the
German Institute for Economic Research (DIW Berlin) and
provides detailed information about changes and trends in
the living conditions of the population living in Germany.
Several additional samples have been added since the start
of the survey to account for the changing demographic
composition of the population. A detailed description of
the GSOEP and all subsamples is given elsewhere.”' **

The sample contains information from persons who were
surveyed up to 23 times (observations) during the period
between 1994 and 2016. Only the observations in which a
person was aged 20-75 years were included in the sample to
minimise the risk of bias due to selective mortality in older
ages. Persons for whom less than two observations are avail-
able and observations for each person in which at least one
of the variables contained a missing value in a given survey
year were excluded. In total 182 238 and 202 042 observa-
tions from 23 702 men and 26 302 women were included in
the final sample. Descriptive statistics for the analysis sample
(including all observations across time) are given in table 1.

Measures

Health outcome

Self-rated health (SRH) was used as health outcome, which is
strongly associated with morbidity and mortality,” thus it
is widely seen as a valid measure of a person’s general health.
The respondents were asked ‘How would you describe your
current health?’ with answers ranging from 1 ‘very good’
to 5 ‘bad’ on a 5-point Likert scale. The original scale was
reversed so that higher values indicate better SRH, and the
variable was treated as continuous.

Income and housing satisfaction

Income and housing satisfaction refer to the questions ‘How
satisfied are you with your household income?” and ‘How
satisfied are you with your place of housing?’. Both variables
were measured on 11-point scales (1 ‘completely dissatis-
fied’ to 10 ‘completely satisfied’), which were treated as
continuous. Both questions are available in all survey waves
between 1994 and 2016 and thus allow a fine-grained
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Men Women

(2]
o
(2]
o

Range Mean Mean

Perception of material situation

Income satisfaction 0 10 6.32 2.24 6.37 2.32

First quintile 0 1 0.15 0.19

Third quintile 0 1 0.20 0.19

Fifth quintile 0 1 0.26 0.23

Full-time employed 0 1 0.64 0.28

In training 0 1 0.04 0.04

Pensioner 0 1 0.07 0.07

Crowding 0 1 0.09 0.09

Good 0 1 0.70 0.69

Bad 0 1 0.03 0.03

Number of persons in household

Two persons 0 1 0.35 0.37

Four persons 0 1 0.21 0.20

Six or more persons 0 1 0.03 0.03

No child 0 1 0.71 0.68

Two children 0 1 0.11 0.11

Four or more children 0 1 0.01 0.01

Never married 0 1 0.23 0.19

Divorced 0 1 0.06 0.09

Partnership status

With partner, living apart 0 1 0.07 0.08
East Germany 0 1 0.25 0.24
Continued
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Table 1 Continued

Men Women
Range Mean SD Mean SD

Length of survey participation

1 year 0 1 0.07 0.06

2 years 0 1 0.08 0.09

3 years 0 1 0.08 0.08

4 years 0 1 0.07 0.08

5 years 0 1 0.07 0.07

6 or more years 0 1 0.63 0.62
Observations 182 238 202 042
Persons 23 702 26 302

Mean, arithmetic mean.

analysis of life stage patterns. The correlation between
income and housing satisfaction was moderate (r=0.42).

Covariates

All fixed effects models were adjusted for potential time-
varying confounders. These included age and age®, which
imply a nonlinear relationship between age and health,
whereby health declines increasingly faster in older
ages. We further adjusted for employment status (full-time
employed, parttime employed, in training, unemployed,
pensioner and other not employed) and for relative income
position, as given by the income quintiles of the equivalised
disposable household income, which was calculated based
on the modified OECD scale. This scale assigns a weight of
1 to the household head, a weight of .5 to each person aged
14 and over and a weight of .3 to all children below 14 years
of age.37 The quintiles were calculated for each calendar
year using survey weights. They thus reflect the income
distribution in the whole population living in Germany in a
given year. Additionally, we adjusted for marital status (never
married, married, divorced, widowed), parinership status
(no partner, with partner/living apart and with partner/
living together), housing conditions (good, acceptable, bad),
crowding (less than one room per person available in the
household), number of persons and children in the household,
region (East vs West Germany), period effects (i.e. specific
events at single points in time that affect all individuals in
the same way, such as the influence of a financial crisis) by
including dummy variables for survey year, and length of
survey participation to account for learning effects in the use
of the satisfaction scales.”*

Statistical analysis

To investigate the effect of income and housing satisfaction
on SRH and possible age differences in this relationship,
linear fixed effects models were estimated separately for
men and women.

Because the association between satisfaction and health
is likely confounded by third variables, for which no direct
measures are available in the data and which thus cannot
be easily controlled for, fixed effects models were regarded

as the most appropriate model choice for these statistical
analyses.* *! These confounders potentially include psycho-
logical traits and childhood conditions, which are difficult
to measure in surveys. To further mitigate the problem of
confounding bias, all time-varying covariates described in
the previous section were included in the models. Inter-
actions with age and age? were included in the models to
allow the impact of satisfaction to vary non-linearly by age.
Additional models allowing an interaction by including a
dummy variable for each year of age (with the exception
of the age of 20, which was used as the reference category)
were estimated as a sensitivity analysis to ensure that the
functional form of the interaction effects was correctly
specified.

Based on these models, average marginal effects for each
year of age were calculated and illustrated in conditional
effect plots. To account for the clustering of observations
within persons and to make statistical inferences robust
to heteroscedasticity, clusterrobust standard errors were
computed in all models. All analyses were carried out using
Stata V.15.1 (StataCorp, College Station, Texas, USA).*

PATIENT AND PUBLIC INVOLVEMENT

This study does not use patient data. No patients were
involved in developing the research question or in deter-
mining the outcome measures. Patients were not involved
in designing the study. There are no plans to disseminate
the results of this study to any participants.

RESULTS
On average, men and women in the sample were 46.65
and 46.20 years old, respectively, and reported an inter-
mediate level of SRH, with only small gender differences
(xm = 3.45, x,, = 3.38) (see table 1). Women and men were
generally satisfied with both their income and housing
condition, but income satisfaction was lower than housing
satisfaction (xm = 6.32, x,, = 6.37; xn = 7.71, x,, = 7.73).
Figures 1 and 2 show the average marginal effects
of within-individual changes in income and housing
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Figure 1 Average marginal effects of changes in income satisfaction on changes in self-rated health: German Socio-Economic

Panel study 1994-2016.

satisfaction on changes in SRH from ages 20 to 75 for
men and women. Average marginal effects provide infor-
mation on the degree of change in the dependent vari-
able (SRH) when the independent variable (satisfaction)
changes by one scale point. For example, the coefficient
for income satisfaction for 20-year-old men indicates an
increase in SRH of 0.016 points per l-point increase in
income satisfaction. The following interpretations are
based on the models with a quadratic function of the
age effect. The tabulated results of all the models can be
found as supplementary material (see online supplemen-
tary tables 1,2).

Figure 1 shows that changes in income satisfaction are
positively associated with changes in SRH in all life stages.
However, the magnitude of this association varies consid-
erably. It tends to increase as men and women get older,
mainly until the mid-to-late 50s, where the strongest

men
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Average marginal effect
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association can be observed. Afterwards, a decrease is
noticeable. To illustrate, among young males and females
aged 20, a 1-point increase in income satisfaction is asso-
ciated with a 0.016- and 0.023-point increase in SRH,
respectively. These magnitudes for men and women
(more than) double to 0.050 and 0.044 at age 55 and then
decrease to 0.040 and 0.036 at age 75 (see online supple-
mentary table 1). Hence, while a life course pattern is
apparent for both genders, it is slightly more pronounced
in men than in women.

Figure 2 shows that changes in housing satisfaction are
also positively associated with changes in SRH in all life
stages, but far weaker than those for income satisfaction.
The association remains small throughout the life course,
and for men, a small increase in its magnitude can be
observed. Among men, the change in SRH per one scale
point change in housing satisfaction amounted to 0.019

women
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Figure 2 Average marginal effects of changes in housing satisfaction on changes in self-rated health: German Socio-

Economic Panel study 1994-2016.
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at age 20, increased to 0.036 at age 55 and remained
constant at 0.033 at age 75. Although the association is
again strongest in mid-adulthood, this pattern is clearly
less pronounced than that for income satisfaction. Among
women, the associations were 0.022, 0.029 and 0.027 at
ages 20, 55 and 75, respectively, which were almost iden-
tical across all life stages.

DISCUSSION

The results indicate that changes in income and housing
satisfaction are positively, yet rather weakly, associated with
changes in SRH. The association is stronger for income
than for housing satisfaction. For income satisfaction,
the association tended to increase over the life course,
peaking at an age of approximately 55-60, followed by
a decrease. This pattern was more pronounced for men
than women. For housing satisfaction, the association was
relatively stable throughout life. The associations cannot
be biased by stable characteristics, such as psychological
traits and birth cohort, because the used fixed effects
models effectively accounted for these factors. It seems
likely that these associations reflect an effect of satisfac-
tion with the income and housing situation on SRH. The
effects persisted after controlling for income and housing
conditions.

Similar findings have been reported for the association
between relative deprivation and health outcomes.®'
Studies by Aberg Yngwe et al also showed stronger effects
for men than women,lo ' \hich is in contrast to other
findings on gender differences.®” The findings on income
satisfaction are comparable to the results by Miething, in
which income dissatisfaction was associated with mortality
even after taking income into account.” In contrast to
our study, he found stronger effects for women than men.

Previous research on relative deprivation and income
satisfaction has not examined possible differences
between life stages. However, the distribution that was
found in our study confirms the results regarding the
association between income and health reported by
Mackenbach et al,*® according to which income inequal-
ities increase until the age of 45—60 and decrease there-
after, remaining at a substantial level. This was shown for
SRH, long-term disabilities and limitations in daily activi-
ties. Cheung et al* similarly reported that the association
between income and life satisfaction was stronger for mid-
life adults than for younger or older adults.

The findings of this study imply that individuals report
better health if their housing or income situation is similar
to their desired housing or income, which presumably
results from comparisons with others or themselves at
other ages.

Although the average marginal effects in our study are
rather small, the actual health effects might be much
stronger than these estimates indicate. The effects apply
only to a change of one scale point per year. It is unlikely
that a change in income or housing satisfaction occurs
only in 1 year over the whole life course. This assumption

is supported by an additional analysis (not shown), which
indicated that income and housing satisfaction tend to
change multiple times even during a short observation
period of less than 10 years. Thus, it can be assumed
that the rather small effects might accumulate over the
life course and add up to a more detrimental effect on
health. Additionally, it is unlikely that changes occur
only within 1 point on an 11-point scale. Accordingly, the
health effects can be quite large for individuals who expe-
rience a large drop or rise in satisfaction.

Based on the results, it can be assumed that individuals’
income satisfaction is more important than their housing
satisfaction for their health. A subjectively sufficient
income might have a more pervasive effect on an individ-
ual’s life than housing satisfaction because income is the
key resource for social participation.

This prioritising of income might also explain the
observed differences across the life course in terms of
changes in priorities in sensitive periods. In our study,
the respondents started out in emerging adulthood,
where individuals have not yet achieved a mature socio-
economic position.”® ** ** This life stage is associated
with identity formation*’ ** and is characterised by the
highest rates of residential changes, educational and
occupational diversity and instability throughout the life
course.”” * Becoming an adult is associated with gaining
the education and training needed as the foundation
for one’s future income and professional perspective.**
Income or housing satisfaction presumably does not play
a large role in the lives of emerging adults, meaning that
other factors, such as stable friendships and a supportive
network, are more important for their SRH. This life
stage is followed by a period of stabilisation, with a more
constant residency and little variability in income. Income
is increasingly needed as a resource for participating in
the community, not only for the individual itself but also
for his or her possible dependent family members. There-
fore, income satisfaction is increasingly stronger associ-
ated with health until middle adulthood because it shows
that the individual is capable of being part of the commu-
nity and that he or she can also provide it for others. The
importance of income satisfaction for SRH peaks at the
age of 55-60, where two developments meet. First, the
individual is presumably at his or her occupational peak
and cannot expect further rises in income; thus, he or she
starts questioning whether prior aspirations have been
met. Second, a shift of priorities is emerging at this time
because individuals might be preparing for their transi-
tion to retirement. Satisfaction with their current income
might imply that they do not have to worry about their
retirement, which in return can have a positive impact on
their SRH. After this life stage, wealth is more important
than income, which explains the decreasing association
between income satisfaction and SRH.

The association between income and housing satisfac-
tion and health might also be explained by the idea of
psychosocial pathways. According to this idea, feelings
of deprivation or dissatisfaction that emerge from social
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comparisons can lead to frustration, insecurity and anger,
which in turn can result in risky behaviour and biological
embedding, for example higher blood pressure.'*™'

The GSOEP is a large panel study that is representative
of the population in Germany and covers a long period
of time. The large sample size enabled us to investigate
the association between income and housing satisfac-
tion and SRH at different stages of the life course. By
using fixed effects models, we were able to account for
all time-constant factors that potentially confound these
relationships. These include both observed and unob-
served confounders. Hence, our analysis has provided
stronger evidence that the associations between income
and housing satisfaction and SRH reflects an effect than
previous research based on cross-sectional data.

Because fixed effects regressions exploit only the vari-
ation within an individual to account for all stable unob-
served confounders, effect estimates are based only on
those persons for whom a change in income or housing
satisfaction is observed in the data. Moreover, fixed effects
models are potentially biased by reverse causality. Yet, it
seems unlikely that health shocks led to a worse percep-
tion of the respondents’ income and housing situations,
especially because changes in the objective circumstances
were controlled for in the analyses. Although health
selection cannot be ruled out, it seems plausible that it
is more likely that better income and housing satisfac-
tion lead to better SRH. Moreover, in order to be able
to account for unobserved stable confounders, we had
to treat our measure of SRH as a continuous variable,
assuming that the ordinal categories are equally spaced.
However, we believe a potential confounding bias poses a
higher threat to internal validity.

Although the GSOEP is representative of the German
population, generalisation to other countries may be diffi-
cult. Individual differences in health are strongly related
to income inequality in general, and studies have shown
that countries with more unevenly distributed income, as
indicated by the Gini coefficient, are more likely to have
higher levels of health inequalities.” * Therefore, the
presented results are only transferable to countries with
a similar income distribution. Furthermore, in Germany,
there are a number of measures in place to prevent
poverty and homelessness. Thus, even if someone is
dissatisfied with one's own housing or income situation, it
cannot be assumed that this dissatisfaction results in a life-
threatening situation. However, school trips and cinema
visits are not included in the calculation and must also be
covered by basic income. Hence, sufficient social partic-
ipation cannot always be achieved. It can be presumed
that the effects vary in countries where the welfare system
is organised differently.

We were able to show a positive effect of both income
and housing satisfaction on SRH in different life stages,
with the strongest associations being found between the
ages of 55 and 60. It was shown that these associations are
independent of income and housing conditions them-
selves. Therefore, the subjective evaluations of personal

situations need to be assessed to correctly identify less
advantaged and vulnerable groups for designing interven-
tions and policymaking. Furthermore, research should
also include the subjective dimension of inequality in
future analyses on health inequalities.
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