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Using four waves of longitudinal survey data from Indonesia spanning nearly 15 years, we 

examine the evolution of health over the life course during adulthood and later life. Exploiting 

both biomarker information and self-assessed health indicators, we begin with an exploration of 

the associations between these markers of health status and subsequent mortality. Our 

preliminary results establish that, in this population, very low body mass index (BMI), low 

hemoglobin (Hb), and elevated blood pressure are all predictive of subsequent mortality. In 

addition, self-assessed general health status (GHS) and activities of daily living (ADLs) are also 

predictive of subsequent mortality – even after controlling anthropometry and biomarker 

information. Special attention is paid to the dynamics of measured and self-assessed health. 

Importantly, relative to biometric indicators, those that are self-assessed are weaker predictors of 

mortality the further the temporal distance.  

 

The second step in this research seeks to place these results in a broader context. We explore the 

inter-relationships between the array of health indicators collected in the survey and subsequent 

health status of the respondent as indicated by both biomarkers and self-assessments. We find 

that GHS and ADLs are significant predictors of those biometric indicators that are associated 

with functional disability such as timed chair stands and lung capacity. The self-assessments, 

however, tend to be weak predictors of biomarkers that are related to nutrition and metabolic 

syndrome. In contrast, biomarker information is predictive of subsequent poor health as reported 

by respondents as well as subsequent biological measurements.  

 

We turn next to an exploration of the socio-economic, demographic and behavioral 

characteristics that mediate these associations. We examine the extent to which information 

differences across individuals are important. These models explore the independent roles of 

education, cognitive ability and health of parents and siblings of the respondent. We also explore 

the independent role of socio-economic status (SES) and assess the extent to which the 

relationships vary as the level of SES varies, as the extent to which information on health status 

varies in the community and as the availability of health services in the community varies. We 

also explore the role of family and family support by assessing the impact on the relationships 

among the health indicators of simultaneously adjusting observed heterogeneity within families. 

These characteristics include marital status, living arrangements, family size and family 

composition. We then proceed to estimate models that sweep out all unobserved variation at the 

family level that affects health outcomes in a linear and additive way. These fixed effects models 

highlight variation within families and identifies those population sub-groups for which 

biomarker and self-assessed information are most meaningful.  

 

The research provides a more comprehensive assessment of the nature of the information 

contained in biomarkers and self-assessments in population-based surveys conducted in very low 

income settings. As such, the results highlight the nature and extent to which information 

contained in these markers can be construed as unique and provides insights into well-being that 

is not captured in other markers. 
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Data  
 

The study uses data from four waves of the Indonesia Family Life Survey (IFLS), an on-going 

longitudinal survey of over 30,000 individuals. The first wave was conducted in 1993 with 

follow-ups in 1997, 2000 and 2007. Analyses of mortality are restricted to almost 6,000 adults 

who were born in 1967 or earlier. Between the 1993 and 1997, around 9% of these respondents 

died. Between 1997 and 2000, another 5% of respondents died. Data collection for the 2007 

wave has not been completed. Analyses of health status span a broader spectrum of ages and 

include all respondents age 25 and older. (Analyses are stratified so that results can be directly 

compared with the mortality analyses.) 

 

Preliminary results 
 

Preliminary results from the first set of mortality analyses using the 1993, 1997 and 2000 waves 

of IFLS are displayed in Table 1. We present odds ratios from logistic regressions in which the 

dependent variable is whether the respondent died as of the 1997 (columns 1 and 2) or 2000 

(columns 3 through 12) survey wave. Health measures from 1993 and 1997 are included as 

covariates along with controls for age, education and height (an indicator of health in early 

childhood).  

 

The first four columns exploit data from the 1993 survey which included anthropometry and self-

assessments of health. Very low BMI and poor GHS predict death by 1997 and by 2000. Among 

men, difficulty with carry a heavy load and possibly difficulty walking are predictive of 

subsequent mortality. Parallel analyses are reported for death by 2000 and health measured in 

1997 in columns 5 and 6. The results are very similar.  

 

In 1997, we substantially expanded the array of biomarkers to include blood pressure, 

hemoglobin (measured in the home with a Hemocue photometer), lung capacity (measured with 

a puff test) and timed chair stands. In addition, after completing all the physical assessments in 

the home, the health worker (who was a trained nurse) provided an overall assessment of the 

respondent’s health on a scale from 1 (poor) through 10 (excellent). As shown in columns 7 and 

8, low BMI, high blood pressure and, for females, iron deficiency are predictive of mortality 

three years after the measures were taken. These models control self-assessed health. Difficulty 

carrying a heavy load and poor GHS are also predictive of mortality three years later. Further, 

the nurse’s assessment of the health of females is an additional, independent predictor of 

mortality conditional on all of these characteristics suggesting this may be a useful tool for health 

surveys.  

 

All health assessments from both the baseline and first follow-up are included in columns 9 and 

10. Low BMI and high blood pressure (measured in 1997) remain significant. Conditional on 

BMI in 1997, it is high BMI in 1993 that is implicated in mortality. Self-assessed health in 1997 

is predictive of mortality in 2000 but none of the self-assessments collected in 1993 is 

significantly associated with mortality in 2000. This evidence suggests that respondents’ 

information about their own health status tends to be more temporally proximate than biomarker 

information that is associated with biological and metabolic processes.  
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These issues are explored in more detail by examining the associations between each of the 

health indicators measured in 2000 and health status markers measured in 1993 and 1997. 

(Results are not shown.) We find that GHS and ADLs are significant predictors of those 

biometric indicators that are associated with functional disability such as timed chair stands and 

lung capacity. The self-assessment, however, tend to be weak predictors of biomarkers that are 

related to nutrition and metabolic syndrome. While self-assessments are also significant 

predictors of subsequent self-assessments, the correlations tend to be fairly small. 

 

In contrast, biomarkers tend to be very good predictors of subsequent biological measures – 

which is, to a large extent, a reflection of the nature of the specific biomarkers included in the 

survey. (Obviously, biomarkers that are associated with short-term illness and transitory health 

problems would not perform in this way.) Moreover, and importantly, the biomarkers are also 

good predictors of subsequent poor health as reported by the respondents. This includes both 

GHS and the ADLs. Controlling biomarker information, self-assessed health is only modestly 

associated with subsequent health assessments.  

 

Explorations of the ways in which these dynamic relationships are mediated by socio-economic 

and demographic characteristics will complete the paper.  
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