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Abstract

The model of cumulative inequality predicts that health differences between educational
levels increase with age. The empirical evidence, however, is inconclusive. Using a variety of
analytical approaches and measures of health, studies have reported increasing as well as
decreasing and constant patterns of educational health inequality. The aim of this study is to
provide comparable and more generalizable results on the health trajectories across
educational levels for different measures of physical health.

We used longitudinal data from two waves (2004/05 and 2006/07) of Survey of Health,
Ageing and Retirement in Europe (SHARE). The sample consisted of respondents aged 50 to
80 (n=14,818). Using standardized OLS-regression models, we analyzed trajectories of health
inequality in self-reported (ADL, IADL, mobility, chronic diseases, and self-rated health) as
well as non-invasive objective (grip strength) measures of physical health.

Inequality between higher and lower educated individuals increased significantly in
limitations of physical functioning and grip strength. In chronic diseases and self-rated health,
the gap between these two groups remained constant.

Overall, our results mainly supported the model of cumulative inequality.

Key words Cumulative advantage; Education and health; Old age.



Introduction

The positive relationship between education and health is well-established and has been
shown to be remarkably consistent across a variety of health outcomes (Chandola et al. 2006;
Ross and Wu 1996; Lynch 2003). However, we understand less about the way in which this
relationship changes with age. The empirical evidence on the extent of health decline across
different levels of education is heterogeneous, and it remains unclear whether the health gap
between individuals with high and low levels of education increases in old age (divergence),

whether it decreases (convergence), or whether it remains constant (continuity).

Three opposing theoretical perspectives currently shape the epidemiological and sociological
literature: the cumulative advantage/disadvantage hypothesis, the age-as-leveler hypothesis,
and the status maintenance hypothesis. According to the cumulative advantage/disadvantage
hypothesis, the positive effect of education on health increases over the life course (Blane et
al. 2007; Dannefer 1987, 2003; Ferraro et al. 2009). From this perspective, education is seen
as a resource that structures the distribution of health-related advantages and disadvantages as
well as the onset and duration of exposure to environmental and social risks. Highly educated
individuals accumulate advantages such as higher income, wealth, psychosocial resources,
and healthy behaviors during adulthood, whereas the less-educated are subject to chronic
stress (resulting, for example, from occupational uncertainty), lack of both financial and
emotional support in their social networks, and risky health behaviors (Ross and Wu 1996).
From biological research, we also know that compensatory mechanisms of the human
organism may inhibit health decline until the age of 30 or 40, even if individuals experience
unfavorable health-related conditions (Power and Hertzman 1997; Power et al. 1999).
Therefore, it appears likely educational health inequality will increase markedly at older ages,
after a considerable amount of advantages or disadvantages have been accumulated over the

life course (e.g., Blane et al. 1997).

In contrast, the status maintenance hypothesis posits that the health gradient remains constant
across different levels of education (Henretta and Campbell 1976). The main idea behind this
hypothesis is that social positions which individuals attain in early adulthood do not change
considerably in later life. Accordingly, the health gap between different social groups is
expected to remain constant across their lives. Finally, the age-as-leveler hypothesis states
that health inequality decreases at older ages (House et al. 1990). This pattern is mainly



attributed to selective attrition of less-educated participants in panel surveys and higher
mortality in lower social strata. This changes the composition of the surviving population
towards a selection of more “robust” individuals which, in turn, may weaken the observed

relationship between education and health in old age (Lynch 2003).

Although extant research mostly reported diverging patterns of health inequality after middle
adulthood, supporting the cumulative advantage/disadvantage hypothesis (e.g., Ross and Wu
1996; Willson et al. 2007), a considerable number of studies found the opposite pattern of
decreasing educational health inequality in old age (e.g., House et al. 2005; Herd 2006). Still
others concluded that the health gap between educational levels remains constant (Schéllgen
et al. 2010; Knesebeck 2005).

A major reason for this conflicting evidence is that some studies were based on cross-
sectional data that were not well suited for testing the age-varying relationship between
education and health. Further, studies that used longitudinal data are too diverse in their
research designs to be comparable in their results. They vary not only with respect to the
countries and age groups studied, but also in their statistical methods and, particularly, in the
health indicators that were used. In sum, previous research differed substantially with respect

to theories, data, methods, and health measures.

In view of these shortcomings, our study is aimed at producing more generalizable results on
educational health trajectories in old age. To accomplish this, we apply the same method to
the analysis of multiple measures of physical health. Our data from SHARE comprise panel
information on multiple indicators of physical health including limitations of physical
functioning, chronic conditions, self-rated health, and a non-invasive objective measure of
grip strength. We use data from two waves (2004/05 and 2006/07) to measure change in

physical health across educational levels in older persons from 11 European countries.

Methods

The SHARE collects individual data on employment, health, and various socio-economic
variables for persons aged 50+ in 14 European countries. More than 18,000 persons in 11

countries (Belgium, Denmark, Germany, France, Greece, Italy, the Netherlands, Austria,



Switzerland, Sweden, and Spain) participated in both waves. The average response rate in

these countries at the first wave was 61.8 % (Borsch-Supan et al. 2008). *

To reduce selectivity due to mortality and morbidity, we remove respondents who were older
than 80 years at the time of their first interview, restricting the study population to individuals
aged 50 to 80. Because migrants represent a selected population with respect to health and
health trajectories (e.g., migrants are, on average, healthier than natives (Williams and
Collins 1995)), we exclude all respondents who were born abroad. Moreover, we remove
individuals with missing information on education (2.3 % of the original sample) and on the
various health indicators (6.4 % of the remaining sample). Grip strength is an exception
because of its relatively high proportion of missing values (11.7%). Therefore, the analysis of
grip strength is based on a sample of 13,666 individuals, whereas the analysis of the other
health indicators is based on a sample of 14,818 individuals. To cover different aspects of
physical health, we draw both on self-reported data on physical conditions (the ADLs
pertaining to the need for bodily care; the IADLSs representing instrumental activities of daily
life; mobility difficulties; the number of diagnosed chronic diseases; and the self-rated
general health status), as well as on the objective measure of grip strength. Figure 1 presents

descriptive information on these six indicators.
Figure 1 about here

The first measure of physical limitations counts the number of limitations in activities of
daily living (ADL), including dressing, walking across a room, bathing or showering, eating,
getting in or out of bed, and using the toilet, including getting up or down (Borsch-Supan et
al. 2008). For ease of interpretation, we recoded the original variable so that high values
represent good health. Therefore, the value 6 is assigned to respondents who reported no
limitations in ADL (best health) whereas 0 indicates the maximum of six limitations in ADL
(worst health). Accordingly, the dependent variable indicating the individual change in ADL
between the two waves ranges from -6 (maximal health decline) to +6 (maximal health

increase). This variable has a mean of -0.02, reflecting a slight health decline in ADL across

! This paper uses data from SHARE release 2.5.0, as of May 24th 2011. SHARE data collection in 2004-2007 was primarily
funded by the European Commission through its 5th and 6th framework programmes (project numbers QLK6-CT-2001-
00360; RII-CT- 2006-062193; CIT5-CT-2005-028857). Additional funding by the US National Institute on Aging (grant
numbers U01 AGO09740-13S2; PO1 AG005842; P01 AG08291; P30 AG12815; Y1-AG-4553-01; OGHA 04-064; R21
AG025169) as well as by various national sources is gratefully acknowledged (see http://www.share-project.org for a full list
of funding institutions).




the waves. For interpretation of our results, note that the higher this negative value, the
greater the extent of health decline between the two waves. The same kind of recoding was
applied to all health indicators. Detailed descriptive information on the variables used is

presented in Table 1.

Table 1 about here

The second measure of physical functioning is the number of limitations in instrumental
activities of daily living (IADL). These activities are considered more complex than the basic
ADL and therefore better suited for assessing the functional status of older adults. There are
seven IADLs: preparing a hot meal, shopping for groceries, making telephone calls, using a
map to figure out how to get around in a strange place, taking medications, doing work
around the house or garden, and managing money, such as paying bills and keeping track of
expenses. The third measure of physical functioning is the number of limitations in mobility
that respondents expected to last for more than three months at the time of the interview.
These limitations included difficulties in walking 100 meters, sitting for about two hours,
getting up from a chair after sitting for long periods, climbing several flights of stairs without
resting, climbing one flight of stairs without resting, stooping, kneeling, or crouching,
reaching or extending the arms above shoulder level (either arm), pulling or pushing large
objects like a living room chair, lifting or carrying weights over 10 pounds, like a heavy bag
of groceries, and picking up a small coin from a table. The fourth measure is the number of
chronic diseases, which has been shown to be a good predictor of mortality in older persons
(Dupre 2007; Schollgen et al. 2010). The list of chronic diseases included heart attack, high
blood pressure, elevated cholesterol, stroke, diabetes, lung disease, asthma, arthritis,
osteoporosis, cancer, ulcer, Parkinson’s disease, cataracts, and hip complaint. The fifth
indicator, self-rated health, measures how individuals evaluate their own health status. This
measure has been shown to contain information on the general health status which is not
covered by other indicators (Willson et al. 2007). This variable is measured using a five-point
scale (very poor, poor, good, very good, excellent), whereby higher values indicate better
health. In addition to these self-reported measures, we draw on grip strength as a non-
invasive objective indicator. Using a dynamometer, grip strength was measured four times —
twice for each hand (Hank et al. 2006). We used a generated variable indicating the highest of

these four values for each respondent.



To analyze change in health related to education, we use the approach proposed by Ross and
Wu (1996), estimating the following OLS regression model for each of our health measures:

(health,, — health ) =

ﬁo + ﬁlagewl + ﬁ’zeducation + ﬁ3agewl * education + ,@health w ﬁ’smale + ZJ]_:G X j,éj

The dependent variable (health,, — health,;) is the change in a health indicator between the
first and the second wave of SHARE. We standardized these scores with the mean of zero
and a standard deviation of one to allow for comparison between the indicators. The key
predictor variables are age,:, education and the interaction term ageu;*education. The
variable age,,; estimates the effect of age, measured in years, at the first wave on the change
of each health indicator respectively. We expect this effect to be linear and negative,
indicating an increasing health decline with age. The variable education, measured in years of
both school and professional education, shows the main effect of education on health. This
effect is expected to be positive, pointing to a slower average health decline in persons with
higher education. For easing the interpretation of the estimation results, we centered the

variables age,: and education at their means.

The interaction term agew;*education is the most important independent variable in this
analysis. A positive effect of this variable indicates divergence, that is, the effect of education
on the change in health increases with age. A negative effect suggests convergence, that is,
the effect of education on the change in health declines with increasing age. An effect not
significantly different from zero is consistent with the model of continuity, that is, the effect

of education on the change in health decline remains constant with increasing age.

To account for a possible non-linear effect of age, a number of studies included additional
interactions between education and squared or cubic age (Lynch 2003). Other studies showed
that a linear specification of the age effect is better suited for some health indicators (Ross
and Wu 1996; Willson et al. 2007). Thus we additionally tested for non-linear trajectories of
change in health. Using the Bayesian Information Criterion (BIC), we compared different
model specifications which included interactions between (a) age and education, (b) age? and

education, and (c) age® and education. The third model specification was not a good fit for



any health indicator. For ADL and IADL, the fit of the model with the interaction between
age? and education was slightly better compared to the linear model. For the other four health
indicators (limitations in mobility, chronic diseases, self-rated health, and grip strength), the
linear model turned out to be preferable. Because the differences in BIC were very small, we

estimated the linear model for all indicators.

Finally, all models include the original levels of each health indicator respectively (healthy,).
This control variable is also standardized with the mean of zero and a standard deviation of
one. We introduce gender (male) and country dummies because there are well-known gender
and cross-country differences in health which could bias the individual change in health if not
controlled (Read and Gorman 2010; Knesebeck et al. 2006).

Results

Table 2 shows the estimated coefficients for the models of change in six indicators of
physical health. First, note that health at the time of the first interview has a significant
negative effect on the change of all health indicators, pointing to a ceiling effect: The better
health was at the time of the first measurement, the larger was the possible margin for
subsequent health decline. Results also show that males’ health declines less in IADL,
mobility, the number of chronic diseases, and grip strength. In ADL, there is no statistically
significant difference in the decline between males and females.

Of central interest are the effects of age and education. The main effect of age indicates that
those who were older at the first interview experienced a steeper health decline in all outcome
measures. In contrast, education has a significant positive effect on all indicators, revealing a
less pronounced health decline of more educated persons compared to those with lower levels

of education.
Table 2 about here

The interaction effect between age and education identifies the age trajectory of educational
health inequality, indicating whether the age effect on health decline varies across
educational levels. Although the models do not show one consistent pattern across all six
indicators, they reveal a predominantly divergent pattern. This applies to the indicators of

physical limitations (M1, M2, and M3) and to grip strength (M6). Here the interaction effect



IS positive and significant, implying an increase in educational health inequality with age. In
the models for chronic diseases (M4) and self-rated health (M5), the interaction between age

and education is not significantly different from zero.

Figure 2 facilitates the interpretation of these interaction effects between age and years of
education by providing a graphical illustration of the results. For these graphical analyses, we
simulated two scenarios based on the estimated coefficients from Table 2. The first scenario
presents the estimated values for the change in health for a low level of education (five years
of education below average, which is about one standard deviation). The second scenario
estimates the change in health for a high level of education (five years of education above
average). The initial level of health is fixed at the value of the 75th percentile of the total
sample. The gender is set to males, and all other covariates are fixed at their means or shares.
This procedure allows illustrating the change of health for high and low levels of education as
well as plotting the confidence intervals for the estimated values which yield additional
information on the age at which the estimated educational health differences become

statistically significant.
Figure 2 about here

As Figure 2 shows, those with less education experienced a steeper health decline compared
to highly educated individuals in all measures of physical health. The findings from Table 2
translate into clearly diverging curves in ADL, IADL, mobility, and grip strength. The
continuous pattern of health decline in the number of chronic diseases and self-rated health
corresponds to a similar decline for the high and low educated. The educational differences in

health are significantly different from zero for almost the entire age range under study.

Discussion

Although the relationship between education and health is well-established, less is known
about the way in which this relationship varies with age. The literature is divided over
whether the health gap between individuals with high and low education increases, decreases,
or remains constant in older age. Previous research varied considerably with regard to age
groups and countries studied as well as the health indicators and statistical methods used.

This heterogeneity precluded any clear and generalizable statements about educational health



trajectories in old age. The present study aimed to address this deficit using a cross-national
sample, multidimensional measures of physical health, and a standardized research design.
This analytical strategy enabled us to provide comprehensive results on the trajectories of

physical health inequality both in self-reported and in objective heath measures.

Overall, we found that educational health inequality shows a mainly divergent trajectory: The
health gap between high and low educated individuals increases with age. This result applies
both to self-reported measures and to an objective measure of grip strength. To the best of our
knowledge, the present analysis is the first to report this pattern using an objective measure of
physical health. For two indicators (number of chronic diseases and self-rated health), we
observed continuous patterns of health decline. These findings may be attributable to
different reasons. With regard to self-rated health, this indicator could be considered a
personal attitude and attitudes are known to be relatively stable over time (Sturgis et al.
2009). Therefore, this indicator may not sufficiently capture health changes which occur
during the rather short time span studied in the present analysis. Moreover, self-rated health
has been argued to be more appropriate in measuring the health of younger persons who have
less comparable and less pronounced limitations and illnesses (Willson et al. 2007).
Concerning the number of chronic diseases, the illnesses which are subsumed under this
indicator are very heterogeneous. However, it would be conceptually desirable to measure
their duration and severity as well. Including these aspects may change the results: For
instance, Schollgen et al. (2010) found a constant educational health gap in the number of
chronic diseases, whereas Dupre (2007) analyzed the duration of chronic diseases and the
chances for healing to report a diverging pattern. Moreover, the gradients of specific illnesses
may differ. For example, Goldman and Smith (2002) showed that less-educated persons faced
more problems in regulating their blood sugar. Thus, diverging patterns may depend on the
ability to follow complex treatment regimes. For other chronic diseases, educational health
trajectories may depend less on cognitive abilities and self-control of a person, suggesting
constant or even convergent patterns of the education health gradient.

Some limitations of the present study should be noted. First, the three hypotheses guiding our
study refer to change in health over the entire life course. Our analysis, however, was
restricted to changes in health among individuals over the age of 50. Therefore, our results
only represent a truncated test of the underlying theoretical considerations. Second, only two

waves of data covering a time span of approximately three years were available. For a more



comprehensive test, it would be desirable to analyze long-term panel data. This would not
only allow analyzing more extensive health trajectories, but also separating age and cohort
effects. Moreover, longitudinal data on factors that are likely to mediate the relationship
between education and health would provide insights into the underlying mechanisms from a
life course perspective. The results presented in this study only describe the age-dependent
change in health related to education. How these trajectories are produced is still a largely

open question.

In this respect, future research should address the mechanisms behind the education health
gradient over the life course both theoretically and empirically. As indicated by previous
research, the correlation between education and health varies across countries (Knesebeck et
al. 2006; Avendano et al. 2009). Studies that reported a constant health gap between
educational levels speculated that a strong welfare state may reduce health inequality
(Schollgen et al. 2010). However, a sound theoretical framework that allows to deriving
specific hypotheses about different trajectories of health inequality has not been developed
yet. In view of that, we consider it worthwhile for future research to conduct theoretically
informed longitudinal analyses on health inequality from a cross-national comparative

perspective.

10



References

Avendano M, Jurges MH, and Mackenbach JP (2009) Educational Level and Changes in
Health Across Europe: Longitudinal Results from SHARE. J Eur Soc Policy 19:301-
316

Beckett, M (2000) Converging Health Inequalities in Later Life-an Artifact of Mortality
Selection? J Health Soc Behav 41:106-119

Blane D, Netuveli G, Stone J (2007) The development of life course epidemiology. Rev
Epidemiol Sante Publique 55:31-38

Blane D, Bartley M, Smith GD (1997) Disease aetiology and materialist explanations of
socioeconomic mortality differentials. Eur J Public Health 7:385-391

Bdrsch-Supan A, Brugiavini A, Jirges H, Kapteyn A, Mackenbach JP, Siegrist J, Weber G
(eds) (2008) First Results from the Survey of Health, Ageing and Retirement in Europe
(2004-2007). Starting the Longitudinal Dimension. Druckerei Schworer, Mannheim

Chandola T, Clarke P, Morris JN, Blane D (2006) Pathways between education and health: a
causal modelling approach. J Roy Stat Soc A Sta 169:337-359

Dannefer D (1987) Aging as Intracohort Differentiation: Accentuation, the Matthew Effect,
and the Life Course. Sociol Forum 2:211-237

Dannefer D (2003) Cumulative Advantage/Disadvantage and the Life Course: Cross
Fertilising Age and Social Science Theory. J Gerontol B-Psychol 58:327-337

Dupre ME (2007) Educational Differences in Age-Related Patterns of Disease:
Reconsidering the Cumulative Disadvantage and Age-As-Leveler Hypotheses. J Health
Soc Behav 48:1-15

Ferraro KF, Shippee TP (2009) Aging and Cumulative Inequality: How Does Inequality Get
Under the Skin? Gerontologist 49:333-343

Goldman D, Smith JP (2002) Can Patient Self-Management Help Explain the SES Health
Gradient? Proceedings of the National Academy of Sciences 6, 99 (16): 10929-10934

Hank K, Jirges H, Schupp J, Wagner GG (2006) Die Messung der Greifkraft als objektives
GesundheitsmaR in sozialwissenschaftlichen Bevolkerungsumfragen. DIW Discussion
Papers. http://www.diw.de/documents/publikationen/73/diw_01.c.44221.de/dp577.pdf.
Accessed 31 October 2011

Herd P (2006) Do Functional Health Inequalities Decrease in Old Age? Educational Status
and Functional Decline Among the 1931-1941 Birth Cohort. Res Aging 28: 375-392

11



House JS, Kessler RC, Herzog RA, Mero RP, Kinney AM, Breslow MJ (1990) Age,
Socioeconomic Status, and Health. Milbank Q 68:383-411

House JS, Lantz PM, Herd P (2005) Continuity and Change in the Social Stratification of
Aging and Health over the Life Course: Evidence from a Nationally Representative
Longitudinal Study From 1986 to 2001/2002 (American's Changing Lives Study). J
Gerontol B-Psychol 60B (Special Issue 11):15-26

House JS, Lepkowski JM, Kinney AM, Mero RP, Kessler RC, Herzog RA (1994) The Social
Stratification of Aging and Health. J Health Soc Behav 35:213-234

Knesebeck O (2005) Soziale Einflisse auf die Gesundheit alter Menschen. Eine deutsch-
amerikanische Vergleichsstudie. 1. edn. Verlag Hans Huber, Hogrefe AG, Bern

Knesebeck O, Verde PE, Dragano N (2006) Education and health in 22 European countries.
Soc Sci Med 63:1344-1351

Lynch SM (2003) Cohort and Life-Course Patterns in the Relationship Between Education
and Health: A Hierarchical Approach. Demography 40:309-331

Mirowsky J, Ross CE (2008) Education and Self-Rated Health: Cumulative Advantage and
Its Rising Importance. Res Aging 30:93-122

Naess O, Hernes FH, Blane D (2006) Life-course influences on mortality at older ages:
Evidence from the Oslo Mortality Study. Soc Sci Med 62:329-336

Read JG, Gorman BK (2010) Gender and Health Inequality. Annu Rev Sociol 36:371-386

Ross CE, Wu C (1996) Education, Age, and the Cumulative Advantage in Health. J Health
Soc Behav 37:104-120

Schéllgen I, Oliver H, Tesch-Rémer C (2010) Socioeconomic Status and Health in the
Second Half of Life: Findings from the German Ageing Survey. Eur J Ageing 7:17-28

Smith JP (1999) Healthy Bodies and Thick Wallets: the Dual Relation between Health and
Economic Status. J Econ Perspect 13:145-166

Sturgis P, Allum N, Brunton-Smith | (2009) Attitudes Over Time: The Psychology of Panel
Conditioning. In Lynn P (ed) Methodology of Longitudinal Survey, 1st edn. Wiley,
New York, pp 113-127

Williams DR, Collins C (1995) U.S. Socioeconomic and Racial Differences in Health:
Patterns and Explanations. Annu Rev Sociol 21:349-386

Willson AE, Kim MS, Glen HE jr (2007) Cumulative Advantage Processes as Mechanisms
of Inequality in Life Course Health. Am J Sociol 112:1886-1924

12



Figure 1: Means and standard deviations of six physical limitations by age at the Wave 1
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Table 1: Means and standard deviations of the variables used in the pooled sample

Mean Standard deviation Minimum Maximum
Age 62.71 8.26 50 80
Years of education 10.40 4.32 0 25
Male 0.46 0.49 0 1
ADL 2004 5.88 0.52 0 6
Change in ADL -0.02 0.57 -6 6
IADL 2004 6-82 0.61 0 7
Change in IADL -0-05 0.67 -7 7
Mobility 2004 8.81 1.82 0 10
Change in Mobility -0.14 162 -10 10
Chronic diseases 2004 10.54 1.37 0 12
Change in chronic diseases -0.06 1.18 -7 12
Self-rated health 2004 3.16 1.03 1 5
Change in self-rated health -0.16 0.94 -4 4
Grip strength 2004 35.6 12.12 2 85
Change in grip strength -0.70 7.26 -53 53

Source: SHARE 2004/05-2006/07; Release 2.5.0; own calculations.
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Tabel 2: OLS regression models for the change in physical health between Wave 1 (2004/05) and Wave 2

(2006/07)
M1 M2 M3 M4 M5 M6
ADL IADL Mobility Chronic Self-rated Grip
diseases health strength
Male 0.01 0.03** 0.08*** 0.07*** 0.03* 0.45%**
(0.69) (2.92) (6.82) (5.66) (2.49) (30.81)
Age -0.01*** -0.01*** -0.01*** -0.01*** -0.01*** -0.02%**
(-11.30) (-16.52) (-18.20) (-16.42) (-12.08) (-27.31)
Years of education 0.01%*** 0.01%** 0.01*** 0.01%** 0.02*** 0.01%**
(5.07) (6.12) (8.18) (6.40) (10.53) (4.28)
Age*education / 10 0.08*** 0.11%** 0.08*** 0.00 0.01 0.03*
(4.85) (6.80) (4.83) (0.17) (0.41) (2.09)
Health 2004 -0.55*** -0.53*** -0.42%** -0.41*** -0.47%** -0.40***
(-80.27) (-75.30) (-63.87) (-62.87) (-66.56) (-50.74)
R’ 0.305 0.280 0.223 0.214 0.237 0.181
Observations 14818 14818 14818 14818 14818 13666

Note: All models additionally control for country heterogeneity using 10 country dummies; |t|-values in parentheses;
“p<0.05 " p<0.01, " p<0.001. Source: SHARE 2004/05-2006/07; Release 2.5.0; own calculations.
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Figure 2: Model-based change in physical health
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