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X 1

Policy Evaluation Indicators Framework
5 elements and 2 dimensions

Efficiency (cost-effectiveness)

(2)
Process
(planning,
allocation,
service
utilization)

(1)
Input

(resources)

Policies/programs

4

Environment

(4)
Human
development

(behaviors)
i g

(5)
Outcomes

(effects, results)

e.g. Mortality &
certification of
long-term care need

Equity (among regions and social classes)

X 2

Indicator Calculation Data
Questionnaire Survey For Assurer
1 Cost For One Elderly Person Cost For Prevention Of Long-Term Care / Number Of Elderty Person
Census 2005
2 Insurance Premiums In 4Th Term (Long-Term Care Insurance) None Questionnaire Survey For Assurer
3 Hobby-Group Participation Number Of F I Number Of JAGES2010 (Questionnaire Survey)
4 Sports-Group Participation Number Of ipant / Number Of JAGES2010 (Questionnaire Survey)
Number Of Household Of Welfare Recipient
5 Rate Of Welfare Recipient Number Of Weifare Recipient / Number Of Household
Basic Resident Register in 2007
Rate Of Person Responded [Yes] Or [Depend On The Situation] For -
6 Rate Of Good Seif-Rated Health Question Of [Can You Typically Believe £ e Eise?] JAGES2010 (Questionnaire Survey)
i Rate Of House-Bounded People Frequency Of Gaing Out Beiow 1Day For A Week JAGES2010 (Questionnaire Survey)
8 Rate Of Single-Elderly Household None JAGES2010 (Questionnaire Survey)
9 Rate Of People Who Fell More Than Once Rate Of People Who Fell More Than Once JAGES2010 (Questionnaire Survey)

Rate Of People Who Walk Less Than 30 Minutes

Rate Of People Who Walk Less Than 30 Minutes

JAGES2010 (Questionnaire Survey)

Rate Of People With More Than Or Equal To 20 Teeth

Rate Of Peopie With More Than Or Equal To 20 Teeth

JAGES2010 (Questionnaire Survey)

Rate Of Low BMI (<18.5)

Rate Of Low BMI {<18.5)

JAGES2010 (Questionnaire Survey)

Dementia (No. Of Falling items In Basic CI)

None

JAGES2010 (Questionnaire Survey)

Rate Of People With Depression

Qver 10Points Of Gds15

JAGES2010 (Questionnaire Survey)

Rate Of People With Mutual Help

Rate Of Person Responded Other Than 7 For All Questions Of Question-A

JAGES2010 (Questionnaire Survey)

Rate Of People With Friends To Mingle With

Rate Of Person Responded Over 3 People For Question-B

JAGES2010 (Questionnaire Survey)

Rate Of People Who Had Health Checkup In One Year

None

JAGES2010 (Questionnaire Survey)

Rate Of People Smoking

None

JAGES2010 (Questionnaire Survey)

Happiness (Subjective)

Average Of Continuous Value That Answer For Question-C

JAGES2010 (Questionnaire Survey)

20 Rate Of People Who Need Support Or Care, 65~74 Years Old None Kaigohokenjiyojyoukyouhoukoku 2005
21 Rate Of People Who Need Support Or Care, Over 75 Years Old None Kaigohokenjiyojyoukyouhoukoku 2005
22 Rate Of People Who Need Support Or Care, Newly Certified None Kaigohokenjiyojyotkyouhoukoku 2005
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Urban HEART (Urban Health Equity Assessment and Response
Tool) for Japanese Older People

Home Aim Methods Results Reports Contact

g Aim
Aim

Urban HEART for Japanese Older People is a user-friendly guide for local and national officials to identify health inequities
among older people and plan actions to reduce them. Using evidence from WHO's Commission on Social Determinants of
Health, Urban HEART encourages policy-makers to develop a holistic approach in tackling health equity.

Urban HEART 2014;

|
] Click!
\

[ Single map dynamic report

L 2 Double map dynamic report
|
|
‘ §
i | Methods
|
0

JAGES

} Japan Gerontological Evaluation Study (JAGES) 2010 is a prospective cohort study of community-dwelling, activities of daily
| living-independent people aged 65 or older, targeting about 200,000 people living in 31 municipalities in Japan (response rate:
\ 66.3%). Information on psychosocial factors and other individual- and community-level factors was collected. In some part of
| municipalities, vital status and physical and cognitive decline have been followed using data derived from long-term care

i insurance certification. Geographical information on the study participants was also obtained.

\

|

Development Process of Indicators
STEP 1(2010):
We did framework building. We discussed and decided what should be covered and valid for the purpose.

i
‘ STEP 2(2010)
We selected indicatars in view of importance, intervention potential, acceptability, etc.

| STEP 3(2010-2011):
We tried calculation of the indicators and narrowed down the indicators in view of ease of data collection.

| STEP 4(2011-2012)
Finally, we did refinement of the indicators in view of reliability and validity of indicators, etc.

o

@ pagetop
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| Urban HEART (Urban Health Equity Assessment and Response Tool) for Japanese Older People

KF5 FI N~ 7O (Xifh: EELk 20 KL ED AN DEIE

i Urban HEART (Urban Health Equity Assessment and Response Tool) for Japanese Older People

B 20 KL EDONDOEIERZ (BITALE

JARY)

vy T O—F ((EEBIMOHEE O HRTR L)

[JAGES-Urban HEART
5 Process
Environment
General Trust

Volunteer Participation

Senior Citizens' Clubs
Participation

Population Aglng Rate
|

n.;cﬂpuv. smmics e

sum: 0.undefined
mean: O.undefined
median: O.undefined

min: 0.undefined
max: 0.undefined
range: O.undefined

lower quartile: 0.undefined
upper auarb!e 0. undeﬁned

Urban HEART 2014

Hobby-Group Participation*
Sports-Group Participation®

Frequency For Social
Participation (Monthly)

Ji

| by i ]
} ! D b Value
[|oa 6.4144

*AA 2.1808 @
‘ B 5.3275
|| »e8 4.8127
[|ec 5.1316
| |occ 5.0528
|| D 4.0369
|
: | © oD No Data

|

|
| [Mapkey T ]
‘ \ 7| Study City
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| 8=
|| We
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[] No Data

/] Study City
[Jeo-67
[Jes-76
| @ 7.7-99
| M 100-115
| M 116-260
E] No Data

~| |More Than Or Equal To 20 Teeth*

Human Development| Rate Of People With

; Correlation coefficient (r) = -0.7740, r-squared = 0.5990, Regression Equation:y = |
| _-_gS.OMSx +‘!C.Wl

18
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DataY
-
N

10

Scatter Plot/Table
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E Urban HEART (Urban Health Equity Assessment and Response Tool) for Japanese Older People
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Rising inequality in mortality among working-age
men and women in Sweden: a national registry-
based repeated cohort study, 1990-2007

Naoki Kondo," Mikael Rostila,>* Monica Aberg Yngwe®

ABSTRACT

Background In the past two decades, health
inequality has persisted or increased in states with
comprehensive welfare.

Methods We conducted a national registry-based
repeated cohort study with a 3-year follow-up between
1990 and 2007 in Sweden. Information on all-cause
mortality in all working-age Swedish men and women
aged between 30 and 64 years was collected. Data were
subjected to temporal trend analysis using joinpoint
regression to statistically confirm the trajectories
observed.

Results Among men, age-standardised mortality rate
decreased by 38.3% from 234.9 to 145 (per 100 000
population) over the whole period in the highest income
quintile, whereas the reduction was only 18.3% (from
774.5 10 632.5) in the lowest quintile. Among women,
mortality decreased by 40% (from 187.4 to 112.5) in
the highest income group, but increased by 12.1%
(from 280.2 to 314.2) in the poorest income group.
Joinpoint regression identified that the differences in
age-standardised mortality between the highest and the
lowest income quintiles decreased among men by 18.85
annually between 1990 and 1994 (p trend=0.02),
whereas it increased later, with a 2.88 point increase
per year (p trend <0.0001). Among women, it '
continuously increased by 9.26/year (p trend <0.0001).
In relative terms, age-adjusted mortality rate ratios
showed a continuous increase in both genders.
Conclusions Income-based inequalities among
working-age male and female Swedes have increased
since the late 1990s, whereas in absolute terms the
increase was less remarkable among men. Structural and
behavioural factors explaining this trend, such as the
economic recession in the early 1990s, should be
studied further.

INTRODUCTION

Concern has been raised about the public health
consequences of the rapid expansion of globalisa-
tion since the early 1990s. These include persistent
income inequalities, weakened social protection,
changing social relationships and increased psycho-
social stresses, which are usually discussed in rela-
tion to the volatile macroeconomic fluctuations.'™
For example, an economic recession may contribute
to health inequalities, as it is likely to have a dispro-
portionately negative influence on living conditions
and health among individuals in socioeconomically
disadvantaged populations.®™ Sweden experienced
an economic recession between 1990 and 1994,
which  was the worst since the 1920s.
Unemployment soared - from 1.7% to 8.3%.

To respond to this crisis, the government intro-
duced a series of macroeconomic reforms, the
so-called Crisis Packages, which included tax
reforms, cutbacks to social services, unemployment
compensation and sick pay’ These reforms
increased the financial and psychosocial burden on
the working-age population and, in particular, wor-
sened the situation of the most disadvantaged. At
the same time, income inequality also increased
faster than anywhere else in the European Union.”?
Welfare policy can function as a buffer against
financial, occupational and educational constraints
during periods of economic hardship. Sweden and
other Nordic countries are recognised as societies
with generous and universal welfare systems and
low income inequality,” '* and early evidence sug-
gested that health inequalities did not widen during
the deep recession in the early 1990s.” * ' **
However, these studies only used data up until
1995, so longer term observations are lacking. The
purpose of this study therefore was to describe the
long-term trends in inequalities in mortality across
different income groups using a 3-year follow-up
repeated cohort study of the total working-age
population in Sweden between 1990 and 2007,

METHODS

Data

Data were collected from multiple govermental
censuses, the population registry and the cause of
death registry for the whole of the Swedish
working-age population between 1990 and 2007.
We adopted this data period for the sake of com-
parability. Data from 2008 onwards were not avail-
able because of the lack of further updates in the
database. Information on demographic and socio-
economic status was obtained from the National
Population and Housing Censuses, the Total
Population Registry (RTB) and the Longitudinal
Data Base on Education, Income and Employment
(LOUISE). Mortality data were obtained from the
National Cause of Death Registry. In accordance
with recent relevant studies, we restricted the data
to individuals aged 30-64 years, to evaluate the
health disparities of people who were actively
involved in the labour market.” ' The population
included 1 883 651 men and 1 836 890 women in
1993, and 2 022279 men and 1970 943 women
in 2007. Those individuals with missing data from
the National Cause of Death Registry or income
data, mostly as a result of moving out of the
country, were excluded. Data were missing for
3.37% of the study population in 1993 and
0.097% in 2007.
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Measurements ,

We collected all records of deaths from the National Death
Registry, and therefore determined the numbers alive at
December 31 of every vear. The number of deaths was deter-
mined according to age in S-year intervals, gender and income
quintile. The measure of inconie was the annual individual dis-
posable income 3 years prior to the year when mortality was
determined. We stratified data by income quintiles that were cal-
culated for each annual cohort by gender.

Statistical analysis
Calculation of age-standardised mortality rates
First, we calculated mortality rates standardised for the Swedish
population in 2000." To evaluate the secular trends in mortal-
ity disparities across income quintiles, the differences and ratios
of age-standardised mortality rates were calculated for lower
income quintiles (Q1 and Q2) against the highest quintile (Q3).
We excluded deaths that occurred within 2 years of gathering
income information. This was to minimise the confounding
effect of existing health conditions, which could have altered
both income and the risk of death in the near future.

Trend analysis

Next, we plotted these inequality measures and visually evalu-
ated the secular trends over time. To evaluate the changes in
secular trends in the differences in age-standardised mortality
rates between income quintiles over time, we conducted a trend
analysis using joinpoint regression.'* Joinpoint regression
explored the potential points of trend changes in an inductive
manner and statistically evaluated whether or not potential
point changes in trend were statistically significant. We
accounted for potential autocorrelations of errors within each
gender over time and the regression coefficients were estimated
by weighted least squares. To determine the best fit for each
model, we used the grid search methods, creating a ‘grid’ of all
possible locations for ‘joinpoints’, or the points where two dif-
ferent trends connected one another, and testing the sum of
squared error at each one to find the best possible fit. We used
permutation test methods to determine the number of join-
points, setting a significance level of each individual test as 0.05.
A detailed statistical note is available elsewhere.'® ** These ana-
lyses were performed using the statistical analysis package R
V3.0.3, HD*Calc V1.2.3 and Joinpoint Regression Program
V4.0.4 (US National Cancer Institute).

Sensitivity analysis

We also calculated other disparity indexes including range dif-
ference, between-group variance, absolute concentration index,
slope index of inequality, range ratio, index of disparity, mean
log deviation, Theil index, relative concentration index and rela-
tive index of inequality. Since these disparity measures used
parameters which were aggregated, weighted and ranked by
income groups, a Taylor series approximation with the Poisson
model was used to calculate SEs, formally accounting for those
potential issues.'®

RESULTS

Overall, mortality rates steadily decreased over time in all age
groups among both men and women (table 1, full data in online
supplementary table S1). However, among income quintile
groups, the lowest income quintile showed different trends;
age-standardised mortality rates by income quintile showed a
continuous decline in all income groups except for the lowest

quintile (figures 1 and 2). Among men in the highest income
quintile, age-standardised mortality rates (per 100 000 popula-
tion) decreased by 38.3% from 234.9 to 145 during the
observed period. However, in the lowest income quintile, the
rates decreased by only 18.3% from 774.5 to 632.5. Among
women, the rates decreased by 40% in the richest quintile, from
187.4 to 112.5, whereas in the lowest quintile it increased by
12.1% from 280.2 to 314.2 (online supplementary figure).
Joinpoint regression for the differences in age-standardised mor-
tality rates between income quintiles 1 vs 5 among men selected
a 1-joinpoint model, showing that the rate decreased 18.85/
100 000 population annually (p for trend=0.02) until the
1994-1997 cohort and then continuously increased by 2.88/
year (p for trend <0.04; figure 3). In women, no point of trend
change was statistically identified. The final model showed that
the mortality differences constantly increased by 9.26/year
(p<0.0001). Joinpoint models for the ratios of age-standardised
mortality rates between income quintiles 1 vs 5 selected a
0-joinpoint model for men and a 1-joinpoint model for women.
For men, the ratio increased by 0.089/year, while among
women the annual increase was 0.89 (p for trend=0.30) until
1995 and 0.09 thereafter (p for trend <0.0001). Among
women, the increasing trend of mortality disparities was simi-
larly observed in alternative absolute and relative inequality
measures. Among men, changes in relative mortality disparities
were also constantly shown by alternative measures, whereas the
increasing trends were less consistent across alternative absolute
measures (online supplementary table S2).

DISCUSSION

After the middle of the 1990s, the rate of reduction in mortality
rates in the lowest income groups slowed down among men and
increased among women. The trends of overall income-based
inequalities reflected these trends in the lowest income groups,
especially in absolute terms, suggesting that the absolute
inequality trends were largely driven by trends in the lowest
income groups. Consequently, mortality differentials by income
have widened since around 1995 among men, whereas among
women a continuous increase in mortality disparities was
observed between 1990 and 2004. The pace of increase in mor-
tality disparities was not fast among men (only 2.88/100 000
population annually), but it might be slightly faster for women
(annual increase=9.26) than men. In relative terms, the mortal-
ity inequality across income groups showed a continuous rise in
both genders. Lundberg et al'> compared the periods
1986-1987 and 1994-1995 in terms of the gaps in self-rated
health across different sociodemographic groups, but did not
find any widening of health disparities. Similar results were
obtained in other studies in Sweden and other Nordic coun-
tries.'® ' The advantages of the present study over these are
that it used register-based data with very little missing data for
the entire Swedish working-age population over more years, it
had more objective health outcome measures (mortality) and it
used register-based total population data. Our study added new
findings: increasing income-based inequality in mortality in the
working-age population that had important implications com-
pared with earlier studies in Scandinavia.

We found a potentially changing trend in mortality among
the male cohorts after 1994, with a subsequent continuous
increase in mortality inequality among the working-age popula-
tion. Possible explanations for the trends are as follows. First, it
may be associated with the economic recession of the early
1990s. An economic recession may directly affect individual
socioeconomic and living conditions, influencing physical and
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mental health, and changing behaviour that influences health mortality do not seem to be fully attributable to the direct

(eg, diet, smoking, drinking and healthcare utilisation). In effects of the recession.” Second, macroeconomic structural
Sweden, however, the economy and the labour market recov- reforms to ameliorate the recession may account for the trend
ered before the mortality inequality started to increase after observed. Several studies have shown increasing health inequal-
1995. Therefore, the widening inequalities in income-related ities or deteriorating health in specific social groups during and
Figure 1 Trends in age-standardised Men Women
mortality rates by income quintile (Q5 g 800 o 800
is highest): Swedish men and women £ 700 S S 700
aged 30-64 years, 1990~2004. income 2 I )
data were based on the individual & 600 £ 600
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prior to death. 32 400 ’é 400
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after recessions.”® "' Third, the expanding health inequality
may be attributable to other factors that occurred parallel to the
recession and subsequent sociopolitical changes. It is known
that widening health disparities are a recent global trend and
have been observed even in countries with continual economic
development, though potential factors attributable to this global
trend have rarely been investigated.®

Critically, we found that the widening mortality inequality
was mostly attributed to increasing mortality rates among the
poorest quintile. This may be explained by ‘materialistic’ and
‘psychosocial’ pathways.'® ' Materialistic pathways relate to
increased mortality among the poorest, which may be asso-
ciated with weakened social protection for the financially vul-
nerable, including cutbacks' in social services, unemployment
compensation or sick pay, potentially leading to less access to
benefits and services necessary to maintain health.?
Psychosocial pathways relate to increased psychosocial stresses,
perhaps because income inequality continued to expand from
the 1990s,” leading to a greater sense of relative deprivation
among the poorest group.” Another possibility is a reverse
causation, that is, unhealthy individuals may have experienced
income reductions before they died. Weakened social protec-
tion may negatively affect the ability of ill individuals (eg,
having chronic diseases such as diabetes) to continue working
and earn income. Downward income mobility due to poor
health may explain our findings to some extent. We tried to
address this problem in part by excluding deaths occurring in
the first 2 years of follow-up. Moreover, there could be com-
positional changes in the income groups over time. For
example, the absolute standing of each income group today
may be different from that in earlier years. To address these
issues, more sophisticated approaches, for example, a longitu-
dinal panel data analysis using continuous income data, would
be necessary.>® '

The relative increase in mortality rates among the' lowest
income quintile was larger for women than for men (online sup-
plementary figure). This is consistent with the results of recent
studies which showed faster expansion of education-based
inequalities in life expectancy among women than men.*” ™’

Income Q1/Q5 ratio in ASMR

L]
WA i
®

1990 1992 1994 1996 1998 2000 2002 2004
s Men o Women
Men modeled =~ w==-- Women modeled
Men 1990-1994 slope = - 8.85, p = 0.02
1994-2004 slope = 2.88,p=0.04
Women slope = 9.26, p <0.0001

1990 1992 1994 1996 1998 2000 2002 2004
a Men o Women
Men modeled ~  =---- Women modeled
Men slope = 0.089, p < 0.0001

Women 1990-1995 slope = 0.033, p = 0.30
1995-2004 slope = 0.13, p <0.0001

Figure 3 Joinpoint models selected as the regressions on the trends in income-based disparities in age-standardised mortality rates (ASMR)
among Swedish men and women aged 30-64 years, 1990-2004 (Q, quintile).
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Although further studies of these potential gender differences
are required, we speculate that they may be associated with
gender differences in working conditions. That is, although
welfare benefits have been equal for men and women in
Sweden, more women worked in the public sector, which was
particularly affected by governmental cutbacks.’’ In the late
1990s, the number of women on long-term sick leave because
of job-related mental illnesses increased dramatically. Vingard
et al’* reported that a strained financial situation and excess
physical and mental demands at work were the leading risk
factors for this change.

In addition to the aforementioned limitations, residual con-
founding by factors affecting health over the life course is also
likely, including education, parental influence and lifestyle.
Another point to consider carefully is that the living standard
or material conditions of participants in the same income quin-
tile may have changed over time. For example, the lowest
income group today may be comparable to the income stand-
ing of the middle or highest groups in earlier years. Possible
solutions are to account for price inflation (eg, using purchas-
ing power parity) and the use of continuous and individually
followed up longitudinal income data. Nonetheless, income
also reflects the relative social status in a society, which should
also be associated with health.*%*° Therefore, in this descrip-
tive study, we created income quintiles without adjusting for
price inflation over time. Owing to the lack of household infor-
mation (eg, spousal and partner information) in the registry
data, individual income was used in the study, which could also
involve some limitations. It is possible that individuals make
decisions in joint households, and an individual with a low
individual income may in fact belong to the top income cat-
egory in terms of consumption. Nevertheless, Sweden has a
very high rate of female employment (over 80%), and we thus
believe that individual disposable income may still, to a great
extent, reflect economic activity, material conditions and rela-
tive social status.”> Nonetheless, further careful interpretation
would be needed for our results as women have weaker labour
attachment, particularly for older ages in the earlier periods,
limiting comparability in health disparities over time among
women. Moreover, trends in income-based inequality in mor-
tality may vary across diseases and causes of death. For
example, there is evidence that macroeconomic hardships may
predict increased deaths from suicide but not from other
causes (eg, accidental deaths), though the evidence on the asso-
ciations between business cycle and mortality by different
causes has been rather mixed.”' >*° In the future, studies of
cause-specific income-related mortality should be examined
further, with a more robust and comprehensive analytic design
in terms of testing causal associations. Trends in younger and
older age groups should alsc be evaluated.

In conclusion, in Sweden, along with other developed coun-
tries,”” health inequalities of working-age men and women
have persisted and have widened since the 1990s despite a gen-
erous welfare system and good overall population health. This
suggests that universal and comprehensive welfare systems may
not be sufficient to buffer the whole population from the
recent global trend of widening health inequalities.® To
amend the current trend, countermeasures might be needed to
improve the lives of working-age men and women, which
should be with ‘a scale and intensity that is proportionate to
the level of disadvantage’ (the Marmot Review).”” Continuous
monitoring of health disparities is crucial in any society, to
prevent and address the unacceptable expansion in these
disparities. :
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