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RESEARCH Open Access

Income-related inequalities in diseases and
health conditions over the business cycle
Tinna Laufey Ásgeirsdóttir* and Hildur Margrét Jóhannsdóttir

Abstract

How business cycles affect income-related distribution of diseases and health disorders is largely unknown. We
examine how the prevalence of thirty diseases and health conditions is distributed across the income spectrum
using survey data collected in Iceland in 2007, 2009 and 2012. Thus, we are able to take advantage of the unusually
sharp changes in economic conditions in Iceland during the Great Recession initiated in 2008 and the partial
recovery that had already taken place by 2012 to analyze how income-related health inequality changed across
time periods that can be described as a boom, crisis and recovery. The concentration curve and the concentration
index are calculated for each disease, both overall and by gender. In all cases, we find a considerable income-
related health inequality favoring higher income individuals, with a slight increase over the study period. Between
2007 and 2009, our results indicate increased inequality for women but decreased inequality for men. Between
2009 and 2012 on the contrary, men’s inequality increases but women’s decreases. The overarching result is thus
that the economic hardship of the crisis temporarily increased female income-related health inequality, but
decreased that of men.

Keywords: Equality, Distribution, Health, Diseases, Income, Business cycles

JEL classification codes: I1, I14, I15, E3

Background
As the income gap between the richest and the poorest
widens, the importance of monitoring health disparities
across the income spectrum rises, and the debated
amount of appropriate government spending on health
care makes income-related health inequality an even
more relevant subject to study. The importance of
tracking how health is distributed along the income
spectrum is made even clearer by the fact that the
potential gains from publicly provided health care is not
only improved public health but also minimized socio-
economic health disparities.
Although studies on the income-related distribution of

health in general have been extensive and the knowledge
of the effects of business cycles on health has improved,
the understanding of how business cycles affect income-
related distribution of diseases and health disorders is
much more limited. Using data from a survey on health

and well-being conducted by the Directorate of Health
in Iceland, this paper seeks to explain how the preva-
lence of thirty diseases is distributed across the income
spectrum. Specifically, we examine this during a very
turbulent economic period in Iceland, including a boom
(2007), a subsequent bust (2009), and a period of partial
recovery (2012). We thus take advantage of the un-
usually sharp change in economic conditions in Iceland
during the Great Recession in 2008 and analyze how
income-related health inequality changed across the
different time periods.
As our study combines income inequality, health and

business cycles, it can be seen as a contribution to at
least two strands of literature; on the one hand, the
relationship between income (income inequality) and
health, and on the other hand, the relationship between
business cycles and health. Therefore, the literature re-
view is split in three parts; firstly, it discusses previous
studies on the association between income inequality
and health, secondly, it provides an insight into business
cycles’ effects on health and lastly, income-related health
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inequality and business cycles will be discussed followed
by a brief discussion on the Icelandic context.

Health, income and inequality
A range of studies indicate a positive correlation be-
tween income and health, although the causality remains
hard to determine [1–4]. Many economists refer to so-
cial factors such as education and labor-market partici-
pation as the most important determinants of this
correlation and point out that educated individuals are
better suited to understand health information and
hence in a better position to reap the benefits of health-
care systems and choose a healthy life style than their
less educated counterparts [5, 6]. Those same individuals
also tend to have higher income, and many argue that
higher income discourages risky health behavior and re-
duces the risk of health disorders, although health be-
havior has also been associated with income
independent of education [7–9]. The reason here can for
example be that incentives may be relatively greater to
prolong life that is lived in relatively better economic
circumstances.
The abovementioned hypothesized pathways focus on

individual-level determinants of income-related health
disparities. However, those may be suppressed or ele-
vated by society-wide determinants, such as social, cul-
tural and institutional settings. Although not conclusive
at this point, a body of literature has indicated that in
general, worse health can be found in societies with
more unequal income distributions and numerous
studies have concluded that more equal societies not
only have better health [3, 4, 10] but also less health
inequalities [11, 12]. Wilkinson and Pickett [4] argue
that the association between income inequality and
health is strongest when income inequality is measured
across whole societies and that better health in more
equal societies can be explained through stronger social
relationships, social cohesion, trust, lower violence rates
and less social distance.
Ásgeirsdóttir and Ragnarsdóttir [13] examine concentra-

tion indices for 26 European countries and find relatively
extensive income-related health inequality in the Nordic
countries, a result that has also been found by other re-
searchers [14–18]. Ásgeirsdóttir and Ragnarsdóttir [13],
shed light on the relationship between societal conditions
and income-related health inequality, for example GDP.
However, they do this cross-sectionally across countries.
Although this is relevant, especially as Iceland is one of
those Nordic countries examined, the focus of the current
project is on rapidly changing ambient economic condi-
tions within a country. In that regard it should be noted
that Ásgeirsdóttir and Ragnarsdóttir [13] did not find a
systematic pattern between countries’ GDP and income-
related health inequality. However, although GDP across

countries may not be associated with the inequalities ex-
amined, this does not have to be the case for GDP levels
over time within the same country – namely the business
cycle. It may very well be that a variable that is generally
positively associated with GDP across countries is
counter-cyclical within a country. In fact health is a case
in point, as population health generally increases with in-
creased prosperity, while still being countercyclical by
many estimates as discussed in the following section.

Health and business cycles
A wide range of studies has shown that recessions gener-
ally have a positive impact on public health [1, 9, 19–27].
Ruhm and Cawley [9] add that in accordance with
these findings, mortality rates have proven pro-
cyclical, driven by mortality that can be explained by
life-style decisions, such as coronary heart disease and
traffic accidents. Ruhm and Gerdtham [27] studied
macroeconomic fluctuations and health in the OECD
countries and reported that decreases in unemploy-
ment rate during the period 1960–1997 are associated
with substantial increases in death caused by diseases
such as cardiovascular disease, liver disease, influenza
as well as deadly accidents and Ruhm [26] shows that
over the period 1972–1991, temporary economic
downturns in the United States reduced eight of ten
sources of fatalities.
Ruhm and Cawley [9] suggest two mechanisms

likely to explain these counter-cyclical health effects;
firstly, they mention that less disposable income
during recessions reduces unhealthy consumption (see
also [28, 29]), secondly, they argue that during reces-
sions, people tend to have more time for healthy
behavior (e.g. exercise), since working hours are usu-
ally pro-cyclical (see also [30–32]). Others have
pointed out that health can be seen as a production
input, and hence when working hours are extended,
people’s health is affected, especially in cyclically sen-
sitive sectors (such as construction), which indeed
tend to be characterized by unhealthy or even danger-
ous working conditions [27, 33–35]. Ruhm [36] em-
phasizes that although the general results show that
health improves in hard times, there are studies that
indicate that mortality has become less pro-cyclical
over the last few years (e. g. [37]) and even counter-
cyclical [38, 39]. The important fact should also be
mentioned that the results appear to be somewhat
disease specific; Ruhm [26] shows that although phys-
ical health appears to be countercyclical, mental
health has often been measured as pro-cyclical and
Ruhm [36] finds that mortality due to cancer has over
the last years become counter-cyclical, and suicide
rates declined in economic upturns.
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Income-related health inequality and business cycles: The
Icelandic context
Although the effect of business cycles on income-related
health inequalities has received much less attention,
Ásgeirsdóttir’s and Ragnarsdóttir’s recent study [40] does
focus on income-related inequality in health in Iceland
using data from 2007 to 2009, a year pre and post the
Icelandic economic collapse. Their results indicate pro-
rich income-related health inequality and they find that
the effects of the crisis substantially differ between males
and females. For men, income-related health inequality
increased after the crisis while for women it remained
rather stable. They use data from surveys conducted in
2007 and 2009, but as a first attempt at this examin-
ation, they only use a very general one-variable health
measure, namely self-assessed health. They call for fur-
ther research examining this relationship using more
specific measures of health. Such an analysis is presented
in the current study.
Iceland’s economy was hit hard by the Great Recession

with considerable societal effects. Icelanders experi-
enced, in a relatively short period of 5 years, an eco-
nomic boom, followed by a sudden bust and then
substantial recovery. These rapidly changing economic
conditions make the years of 2007–2012 an ideal time
period to examine the recession’s effects on income-
related health inequality in Iceland. Although only
Ásgeirsdóttir and Ragnarsdóttir [40] have examined the
business-cycle effects of the collapse on income-related
health distributions, the special research opportunity
created by those dramatic circumstances in Iceland has
been taken advantage of in multiple studies examining
the effect of the crisis on health [13, 41–44] and health
behaviors [45–50]. Due to the incredibly low pre-crisis
unemployment rate (of only 2% in October 2007) the
large percentage increase in unemployment during the
crisis still resulted in a lower rate (of 6% in October
2009) than in most other hard-hit countries such as
Spain and Ireland [46, 51]. However, while these coun-
tries experienced a deflation during the crisis, in Iceland,
on the contrary, prices rose due to a devaluation of the
Icelandic Krona by about 36% in exchange markets [46].
This was evident both from the consumer price index
which increased by roughly 12% between 2007 and 2008
and again 12% between 2008 and 2009 and from more
than 10% drop in real wages between 2007 and 2010
[52]. While this obviously reduced people’s purchasing
power, it also had detrimental effects on Icelanders’
debt obligations, especially those in foreign currencies
[47]. Already by 2010, the CPI increase reverted back
to its pre-crisis level (with annual increases of 3–5%
between 2010 and 2012) and real wages to their pre-
boom level [46, 47, 52]. This rapid recovery, which
indeed was lauded in international news stories, has

mainly been explained by three important factors:
capital controls, a flexible labor market and flexible
exchange rates [46, 53, 54].
Using data from the same survey as Ásgeirsdóttir and

Ragnarsdóttir [40], as well as an additional wave of data
from 2012, this paper seeks to extend the contribution
of their study in two ways. Firstly, by extending the
study period to include economic recovery. Secondly, by
extending the depth of the analysis from one self-
assessed health variable, to examining thirty different
diseases and health disorders. These are eye disease (e.g.
cataracts or glaucoma), irritable bowel syndrome,
chronic fatigue syndrome, cold/flu, alcoholism (or sub-
stance addiction), chronic anxiety, chronic depression,
anxiety, serious worries, sleeping difficulties, other men-
tal disorders, shortness of breath, debility, myalgia, back/
shoulder pain, arm pain, leg pain, frequent headaches,
toothache, abdominal pain, rheumatoid arthritis, osteo-
arthritis, fibromyalgia, chronic back syndrome, chronic
throat disease, diabetes, serious headaches, urinary in-
continence, thyroid disease and high blood pressure. We
examine the distribution of those diseases and condi-
tions over the time period of interest by calculating con-
centration indices for each disease with respect to
households’ disposable income, both gender specific and
overall and comparing the indices across years.
The additional data from 2012 strengthens the study

in various ways. It allows us to determine whether or
not the effects of the collapse in 2008 reversed with the
recovering economy. This is important, as it sheds light
on whether observed changes are likely to be due to the
economic conditions or underlying time trends in health
distributions. Also, a limitation of the first two waves is
that no additional individuals were sampled, leading to
an overall aging of the sample between waves. With the
additional wave from 2012, new participants with the
same age range as the first sample in 2007 were added,
allowing us to examine to what extent the changes are
driven by the aging of the sample. As indicated above,
the contribution of this study is partly the detailed
analysis across different health conditions and diseases,
whereas Ásgeirsdóttir’s and Ragnarsdóttir’s [40] study
only used one general measure of self-assessed health. It
should also be mentioned that although the relation
between some of those diseases and income has already
been examined, the changes in the income-related
distribution of those diseases has not been examined
specifically across the business cycle.

Data
The data stems from the survey “Health and well-being”,
conducted by The Directorate of Health in Iceland in
October 2007, 2009 and 2012. The survey includes vari-
ables on health, demographics and income. In October
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2007, a stratified random sample of 9.711 Icelanders re-
ceived the questionnaire with a net response rate of
60,8%. In 2009, every participant who had agreed to
be contacted again received a questionnaire again.
That year, the response rate was 69,3%, corresponding
to 42,1% of the original sample participating in the
first two waves of the survey. In 2012, a third wave
of the survey was sent to 10,093 subjects, 3,659 re-
spondents from the original sample and a new sample
of 6,434 participants. The response rate of the new
sample was 55,0%, resulting in 3,537 new answers
and the response rate of the original sample was
88,7%, resulting in 3,246 individuals answering all
three waves. Having eliminated observations with
missing values on key variables, the final sample con-
sisted of 9,963 observations on 6,446 individuals. For
each regression, the final sample then depended on
the number of missing values for the particular vari-
ables applied in the calculations.
We use thirty binary variables for health dummies,

each representing a specific health disorder or dis-
ease mentioned above, taking the value 1 if an indi-
vidual is suffering from the disease and 0 otherwise.
The income variable is derived from the question:
In what range do you estimate your household’s in-
come over the last 12 months? Fourteen response
options ranged from “below 900 thousand” (7.064
USD) and “above 18 million” (141.287 USD) and the
responses were coded as the midpoint of each inter-
val. As the last option “above 18 million” had no
upper bound, responses in that range were coded as
20,5 million.
In order to make households’ income comparable

between different household compositions, the OECD
modified equivalence scale was applied. The equiva-
lence scale addresses the concept of economies of
scale within the household and hence the notion that
a household’s needs increase with every additional
member, but not proportionally. To take this into ac-
count, each member was assigned a value (0–1) indi-
cating his/her needs for resources relative to the
others’; in particular, the first adult was assigned the
value 1, every additional adult (over the age of 18)
was assigned the value 0,5 and children were assigned
0,3. Although the OECD modified equivalence scale
sets the child-adult cut-off at the age of fourteen, we
categorized all individuals under the age of eighteen
as children, due to data limitations. Subsequently, to
obtain the equivalent household income variable used
throughout the research, each household’s income was
divided by the sum of all its members’ values making
the income variable comparable between different
household compositions as a measure of the financial
means of the individual at hand [55].

Methods
The methodology was based on the concentration curve
and the concentration index. The concentration curve is
built on the idea of the Lorenz curve but instead of plot-
ting the cumulative portion of the population against cu-
mulative portion of total income, it plots the cumulative
portion of a health variable against the cumulative por-
tion of the sample, ranked by income [56–59]. In our
case, in order to address the relationship between the
distribution of particular diseases and the distribution of
income, the x-axis represents the cumulated population,
ranked by household income (poorest-richest) and the y-
axis represents cumulated health (the absence of one of
the thirty diseases of interest each time). Thus, a straight
diagonal 45° line would represent perfect income-related
health equality (line of perfect equality) where every in-
come group has the same prevalence of a certain disease.
A curve below the line of perfect equality indicates bet-
ter health concentrated among those with higher income
and a curve above the line of perfect equality indicates
better health concentrated among those with lower
income.
The concentration index, derived from the concentra-

tion curve, resembles the Gini coefficient and quantifies
the health-income inequality graphed by the concentra-
tion curve. The concentration index is defined as twice
the area between the concentration curve and the line of
perfect equality. It ranges between − 1 and 1 where 0
indicates perfect equality and − 1 and 1 stand for perfect
inequality, favoring low income groups (−1) and high
income groups (1). Formally, the concentration index is
calculated by the following formula:

CI ¼ 1−2
Z 1

0
L sð Þds

where L (s) is the cumulative distribution of health,
as a function of cumulative income, s. This can be
computed by using the following formula, with indi-
vidual level data:

CI ¼ 2
nμ

Xn
i¼1

yiRi−1

with yi (i = 1,.…,n) as the health score of individual i, μ
as the mean level of health and Ri as the relative rank by
individual i’s income [12, 18, 40, 57, 58].
Since our health variables are binary, calculations will

be built on the Wagstaff Concentration Index (WCI),
which is a slightly varied version of the concentration
index. As Wagstaff [60] suggests for binary health vari-
ables, we normalize the CI by dividing it through by the
reciprocal of the mean of the variable in question (1-μ):
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WCI ¼ 2
nμ 1−μð Þ

Xn
i¼1

yiRi−1

The WCIs are calculated for each health variable each
year, 2007, 2009 and 2012, followed by an inter-temporal
comparison of the indices. As both health and labor-
market outcomes can vary by gender, all estimations are
run separately for males and females, as well as for the
full sample. Having computed the WCIs of the 3 years
we also compute the WCIs of the new-entry sample of
2012 (Sample 2), which had the same age range as the
first sample (Sample 1) had in 2007. A comparison of
the two samples gives us an idea of whether the changes
in the WCIs of Sample 1 are partly driven by the aging
over the 5 year period.
The WCI measurement does not take into account

how unavoidable factors, such as age and sex, play a role
in the inequality. This can be addressed using decom-
position analysis, allowing us to partition the indices into
unavoidable and avoidable inequality. Specifically, by de-
composing the WCI into its various determinants, we
isolate the unavoidable factors and calculate standard-
ized WCIs by subtracting the unavoidable inequality due
to gender and age. For each WCI, the decomposition is
conducted using the following linear regressor model:

yi ¼ ∝ þ
X
k

βkxki þ εi

where yi stands for the health measure for individual i,
xki is a determinant of health for regressor k, and εi is
the error term. The determinants used in the regression
are equivalized household income, marital status, popu-
lation density and number of people in household. Given
yi and xki we can rearrange and write the WCI as:

WCI ¼
X
k

βkxk
μ

� �
WCIk þ GWCIε

μ

where μ is the mean of the health measure y, x is the
mean of the health determinant xk, WCIk is the WCI for
xk (the contribution from each determinant k to income-
related health inequality) and the residual is GWCIε, the
generalized WCI for the error term. The residual thus
contains income-related health inequality not explained
by variations in determinant xk across the income
spectrum [12, 18, 40, 57].
The data were analyzed in Stata 13.0 software [61].

Results
Tables 1, 2 and 3 show summary statistics for males,
females, and full samples respectively. Calculations are
based on those who answered all the waves (Sample 1),
and the last column, 2012a, shows new-entrants in 2012
(Sample 2).

For the overall Sample 1, the frequency of the diseases
and conditions increase over the period. For all 3 years,
(and both samples) the summary statistics indicate
higher prevalence of the diseases for women than for
men.
This increase in disease prevalence is especially

noteworthy between 2009 and 2012, thus on average,
health is pro-cyclical between 2007 and 2009 but
counter-cyclical between 2009 and 2012. This high-
lights the importance of having three waves to
distinguish the effects of the changing economic en-
vironment from time trends, as well as the new sam-
ple of 2012 to shed light on the effects of the aging
of the panel. Men’s health is not affected by the eco-
nomic collapse in a substantial way, the average fre-
quency in the diseases rises by only 4, 9% between
2007 and 2009 and increases by 7, 3% between 2009
and 2012. Women’s health is more volatile, with the
average frequency increasing by 4, 2% between 2007
and 2009 and 11,5% between 2009 and 2012. Quite
surprisingly, Sample 2 does not seem to be healthier
than Sample 1 in 2012, despite the age difference.
Although the trend in the average frequency of
diseases is pro-cyclical between the first two waves
and counter-cyclical between the latter two, the
trends differ between diseases; for example, alcohol-
ism is pro-cyclical over the whole period and mental
illness (chronic anxiety, chronic depression and other
disorders) has a counter-cyclical trend over the
whole period.
Although the summary statistics are useful in order

to study the impact of the recession on the preva-
lence of the diseases, our main results are listed in
Tables 4, 5 and 6. These show the unstandardized
and standardized Wagstaff Concentration Indices for
each of the diseases/disorders. Table 4 represents the
WCIs for men, Table 5 for women and Table 6 for
the total sample. Again, the first three columns of the
tables represent the WCI of Sample 1 (those who
replied to the survey all three times) and the fourth
column shows the WCI of Sample 2 (those who only
replied in 2012).
On average, for both genders, better health is concen-

trated among those with higher income over the whole
period. Our results show an increase in income-related
health inequality among women over the years 2007–
2009, but a decrease (to a lesser extent than the
increase) between 2009 and 2012. For men, on the con-
trary, inequality increased over the first period but
decreased over the second, less than it rose over the
first. On the whole, income-related inequality increased
for both men and women from 2007 to 2012, as the in-
crease exceeded the decrease for both gender, and there-
fore the overall indices suggest a steady increase over
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the whole period, first driven by the increase in women’s
inequality and then by men’s. Figure 1 graphs the main
results by showing the average WCIs, both by gender
and overall.
The panels in Fig. 2 graph the trends of the disease

specific WCIs, separately for males and females, as well
as overall. With only few insignificant exceptions, they
all show income-related inequality favoring higher
income groups (with WCIs ranging from around zero
to 0,5).
Relatively high income-related inequality can be seen

for the mental conditions - chronic anxiety (panel f ),
chronic depression (panel g), and other mental disorders
(panel k) - and in all cases the inequality is higher for
women than for men. For alcoholism or substance
addiction (panel e) the WCIs for both genders have in-
creased steadily over the entire period and are substan-
tially higher for males than females. Toothache (panel s)
and fibromyalgia (panel w) have also relatively high
WCIs for both genders, and again higher for men than
women. The income-related inequality in toothache has
a clear trend with a rapid increase around the recession,
but a slight recovery between 2009 and 2012.
The most stable WCIs are those connected to phys-

ical pain - such as myalgia (panel n), back/shoulder
pain (panel o), arm pain (panel p), leg pain (panel q),
and both headache variables (panels r and a1) - and
these WCIs tend to have a slight decrease between
2007 and 2009 and a small increase between 2009
and 2012. A relatively steady WCIs can be found for
arthritis, both rheumatoid arthritis (panel u) and
osteoarthritis (panel v).

Discussions
Our findings contribute to existing studies on income-
related inequality in health, and our research is – to our
best knowledge – the first to look at the impact of an
economic collapse on the income-related inequality in

specific diseases and disorders. As mentioned earlier, the
current study can be seen as an extension of Ásgeirsdóttir’s
and Ragnarsdóttir’s paper [40] on the impact of the eco-
nomic collapse on income-related health inequality in
Iceland over the period of 2007–2009. With additional data
from 2012 we were able to study the impact over a longer
period, and while they used a general health measure we
measure health specifically for thirty different diseases.
A large proportion of government spending in Western

countries goes to health care, which makes it important to
monitor socio-economic inequality, in particular income-
related health inequality. As our study provides a valuable
insight into the distribution of various diseases along the
income spectrum in Iceland we hope our results can
be of practical value.
The unusually sharp changes in the economic condi-

tions in Iceland over the short time period examined
allowed us to study the business cycle’s effects without
being considerably affected by long-term changes in
other variables which have caused methodological chal-
lenges in studies conducted over a longer time period.
Furthermore, the timing of the collection of the data,
which includes both income and health variables,
enables us to take full advantage of these rapid changes
as the first wave is collected a year before the economic
collapse, the second wave a year after the collapse and
the third 4 years after the crash, when the economy had
already partly recovered.
Our results suggest a considerable income-related

health inequality in Iceland over the years of 2007–2012.
On average the higher-income individuals are healthier
than their lower-income counterparts. On the whole,
income-related health inequality increased steadily over
the whole period, although the economic hardship of the
crisis caused a temporary decrease in the case of males
but an increase for women. For both genders, these
temporal trends in the WCIs over the first period are
reverted in the latter period during the recovery. It
should also be mentioned that these opposing trends in
the gender specific WCIs are most distinct in the trends
of the mental health variables.
The gender differences in the WCIs highlight the

importance of taking into account unavoidable factors
by calculating standardized WCIs. For the full samples
(both sexes), the standardized indices are substantially
lower than the unstandardized ones. However, the differ-
ences between the standardized indices and the unstan-
dardized are very small for the gender specific WCIs
(where age is the only unavoidable factor). Clearly, the
overall differences between the standardized WCIs and
the unstandardized WCIs are driven by the large contri-
bution of gender differences. In many cases, clear gender
differences can also be observed in the impact of the
recession on health, and our summary statistics reveal

Fig. 1 Average concentration indices
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Fig. 2 Diseases-specific concentration indices
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worse health and lower income for women than men over
the whole period (results also found by Ásgeirsdóttir and
Ragnarsdóttir [40]).
Furthermore, there are obvious gender differences in

the trends of the WCIs; as mentioned above. During the
economic downturn in the 2007–2009 period, women’s
income-related health inequality increased while that of
men’s decreased. During the recovery, in the 2009–2012
period, female inequality decreased and men’s increased.
Although we can only hypothesize about the reasons be-
hind the gender differences in the WCI trends, the de-
crease in men’s WCIs between 2007 and 2009 might be
due to increased unemployment in cyclically sensitive
sectors, such as construction industry, in which many
studies have found counter-cyclical health trends as
mentioned above. Increased unemployment in these sec-
tors, which tend to be dominated by men, would then
cause individuals to drop in the income ranking while
improving in health, which lowers the WCIs. Our sum-
mary statistics support this hypothesis; physical health
(especially physical health variables that are likely to be
related to hard work such as myalgia, back/shoulder
pain, arm pain, abdominal pain and serious headaches)
improves during the recession (between 2007 and 2009).
Regarding the increase in female income-related health
inequality over the crisis period one might speculate
whether these trends can be explained by different ef-
fects on different income groups: we suggest that
women in higher income groups are more likely to fol-
low Ruhm’s and Cawley’s [9] counter-cyclical health
mechanisms mentioned above; during a recession they
reduce their unhealthy consumption and increase
healthy behaviors, such as exercise. Their lower income
counterparts, on the other hand, might be more likely to
be adversely affected by the recession, in particular less
disposable income might affect their mental health. This
hypothesis is also somewhat supported in our summary
statistics; many of our physical health variables suggest
that women’s physical health improves during the crisis
but their mental health clearly deteriorates. The lower
average income of females, relative to men, could poten-
tially explain why a decrease in income during the crisis
had larger effects on women’s mental health than men’s.
However, the reason for this gender difference remains
unclear and would be an interesting avenue for future
research. Importantly, the fact that the average income-
related health inequality for both genders reverts back
towards their pre-crisis levels as the economy recovers
from the recession (over the 2009–2012 period) makes
the observed changes even more likely to be due to the
economic conditions.
Quite surprisingly, the changes in our gender specific

WCIs over the first period (2007–2009) are not in ac-
cordance with those of Ásgeirsdóttir and Ragnarsdóttir

[40] who concluded a decreased inequality for women,
but an increased inequality for men. Here it should be
noted that it is in our WCIs for mental health (such as
chronic anxiety (panel f in Fig. 2), serious worries (panel
i in Fig. 2), other mental disorders (panel k in Fig. 2) and
sleeping difficulties (panel j in Fig. 2)) that drive the rise
in women’s WCIs and the decrease in men’s is most dis-
tinct. In this respect it is important to bear in mind that
Ásgeirsdóttir and Ragnarsdóttir [40] use a very general
self-assessed health measurement and people’s assess-
ment is more likely to reflect physical health than men-
tal health. This might partly explain the inconsistency
between the results and highlights the importance of a
more detailed analysis as the one presented here.
Our summary statistics show some consistency with the

results of several studies mentioned earlier on the impact
of business cycles on health; counter-cyclical physical
health but pro-cyclical mental health [26, 27, 36]. In our
results, such effects can be observed to some extent over
the period 2009–2012. As Iceland’s economy recovered
rapidly from the recession, physical health deteriorated,
but some of our mental health variables indicate an im-
provement. However, over the first period, the average fre-
quency of diseases remains very stable. The negative
impact of the crisis on mental health is consistent with
studies on other hard hit European countries such as
Greece [62] and Spain [63]. However, a recent study [64]
shows that in these countries, the crisis had larger adverse
effects on health in general than in Iceland and suggests
that this is due to the stark differences in fiscal policies
adopted during the recession.
When crudely observing cyclicality from the summary

statistics, the aging of the sample needs to be kept in
mind. Despite the lower age range, Sample 2 has slightly
higher frequency in diseases on average than Sample 1
in 2012 which gives a reason to assume that aging is not
an important determinant in the health deterioration.
Still, the diseases most likely to be correlated with aging
(both kinds of arthritis, fibromyalgia, debility, urinary
incontinence, thyroid disease, high blood pressure and
eye disease) have lower frequencies in Sample 2. Inter-
estingly, higher frequency of diseases in Sample 2 is
evident in all of the mental illness variables.
It is important to note that our study employs self-

reported measures of the diseases and conditions of
interest, which, although widely used, might pose prob-
lems to the reliability of the measurements. Differences
in health assessment might e.g. be affected by differences
in people’s health awareness and evaluation, particularly
since many of the health variables in question are condi-
tions, rather than diseases. Moreover, one could even
speculate whether such differences might be related to
socio-economic status, which would further bias our
measurements. Some conditions that have been of
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interest in previous research on business cycles and
health are unfortunately omitted in this research, for
example suicides, traffic accidents and infant mortality.
How business cycles affect the distribution of those
conditions across socioeconomic groups would however
be of interest and we encourage future research on
those topics.
The aging of the sample over the 5 year period can

also be mentioned as a potential drawback to our study
as the increase in the income-related inequality in health
may partly be driven by the aging. One obvious reason
for this is that as people grow older they are more likely
to have worse health, and when they retire they tend to
drop in their income ranking, which affects the income-
related health inequality [65]. However, aging has also
been found to increase the inequality before retirement.
Deaton and Paxson [66] studied approximately 50.000
adults between the ages of twenty and seventy over the
period of 1983 to 1994. They used self-reported health
status as the health measurement and found that a cor-
relation between health and income increases with age,
particularly from the age of twenty up until retirement
age. They provide several possible explanations for this;
they mention how earnings are adversely affected by
negative health shocks and hence progressively corre-
lated with age. As people’s health after retirement does
not affect income, they suggest that the correlation may
weaken in very old age. They also evaluate possible cau-
salities running from income to health such as how
poorer people become more exposed to various risk fac-
tors with age and have more limited access to health
care than their richer counterparts. As Sample 2 consti-
tutes a group of participants in the same age range as
that of Sample 1 in 2007, the presentation of this newest
sample can be seen as our way to partly address this
problem. Although not evident for females on average,
Sample 2 has a slightly lower WCIs than Sample 1 does
in 2012, which might give a reason to conjecture that
the aging of the sample increases the income-related
health inequality.
Our results suggest that the increase driven by the aging

of the sample is more likely to be found in physical illness
than mental illness, and especially evident in both kinds of
arthritis, fibromyalgia and physical pain. Our standardized
WCIs support these findings as they show that the contri-
bution of age is stronger for men than women and much
larger in the latter period than the first. Especially, the
contribution of age increases the WCIs of Sample 1 in
2012. Thus, the increase in men’s income-related health
inequality over the latter period is exaggerated by the
aging of the sample. Consequently, as the overall increase
in the income-related health inequality between 2009 and
2012 is driven by the biased increase in men’s inequality, it
also needs to be discounted.

Conclusions
By analyzing the period between 2007 and 2012 in Iceland,
we show that the economic collapse increased female
income-related health inequality but decreased that of men.
These changes, which are largely driven by the trends in
mental health inequality, reversed during the economic re-
covery period. Overall, we find a considerable income-
related health inequality which increased steadily over the
whole study period. Our results conform and contribute to
a range of other studies on income-related inequality in
health; they provide evidence of the effects of an economic
collapse and a recovery on the distribution of thirty different
diseases along the income spectrum. As many of the im-
pacts and trends in the WCIs are still unexplained, a de-
composition of all the WCIs would be a logical next step in
order to provide a clearer picture of the main determinants
of the income-related health inequality. Given the range of
diseases and conditions examined within this study, such an
analysis is beyond the scope of this paper, but encouraged.
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