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ABSTRACT 

 

  Chapter 2 examines the direct effects of retirement on health, as well as its 

indirect effects, through a mediation analysis. Using Australian panel data, 

analysis reveals that changes in both retirement status and retirement duration 

imply positive causal effects on self-assessed health as well as on physical and 

mental health. Gender plays an important role in shaping these relationships. For 

women, the positive relationship between retirement duration and health can be 

attributed to physical activity. In contrast, men appear to enjoy better health when 

staying retired for longer because they participate more in outdoor activities. 

Overall, these findings provide some of the first empirical evidence on the 

pathways through which retirement affects health in Australia.  

Chapter 3 examines the effects of locus of control on health and healthcare 

utilization. It also conducts a mediation analysis and tests whether the indirect 

effects of locus of control can be explained by lifestyle choices and social capital. 

Analysis reveals that those with an internal locus of control are more likely to 

have better self-assessed health, physical and mental health. They are less likely to 

suffer from a long-term health condition and to require healthcare. We also find 

that locus of control predicts health through different pathways, including social 

capital and health behaviors such as smoking, drinking and physical activity. 

Similar pathways can explain the link between locus of control and healthcare 
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utilization. Policy interventions aiming to improve people's health need to 

consider not only the direct but also the indirect effects of locus of control. 
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CHAPTER 1 

 

GENERAL INTRODUCTION 

 

1.1 Retirement and health in Australia 

 Many countries around the world are experiencing a rapid increase in the 

proportion of older people in their population. Projections suggest that by 2030 

the number of people aged 60 and over will grow more than 50%, reaching 1.4 

billion (United Nations, 2015). At the same time, the number of “oldest-old” 

people, namely those aged 80 and older, is estimated to rise even faster. People 

are currently living longer. But a prolonged working life, especially if people are 

forced to stay employed past a certain age, may have consequences on their 

health, some of which are likely to be adverse.  

 According to Figure 1.1, there were approximately 3.7 million older people 

(aged 65 and over) accounting for about 15% of the total Australian population in 

2016. This proportion is expected to increase to 22% in 2056 and to 24% in 2096. 

This growth in the proportion of older people is partly due to the increased life 

expectancy. In particular, as Figure 1.1 shows, 65 year old men can live for 

another 20 years while women can live for another 22 years, thus making 

Australia one of the countries with the highest life expectancies. In 2016, 1 in 3 

older people were born overseas; the majority of these were born in a non-English 

speaking country. Around half of older Australians are women. On the other hand, 

the proportion of older Australians participating in the labor force increased from 

6 percent to 13 percent (Australian Institute of Health and Welfare, 2017).  
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Figure 1.1: Proportion of the Australian population aged 65 and over 

Source: Australian Bureau of Statistics 

 

    As a result of the growing proportion of older people, their health and 

well-being become more and more important to economists and policy makers. In 

general, during the period 2014-2015, approximately 56 percent of the Australians 

aged 15 and above reported their health as “excellent” or “very good”. This 

proportion appears to be stable over time. Figure 1.2 shows that nearly two-thirds 

of 15-24 year-olds and 25-44 year-olds stated their health as “excellent” or “very 

good”. For the next two age groups, 45-64 and 65-74, this number is recorded 

around 50%. However, this figure drops to 34 percent for those aged 75 and over. 

Overall, the statistics show that 7 out of 10 older people considered they had 

good, very good or excellent health (Australian Institute of Health and Welfare, 

2018). 
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Figure 1.2: Self-assessed health status by age in 2014-2015 

Source: Australian Bureau of Statistics 

 

Regarding physical health, 48% of the Australians aged 18-64 were 

sufficiently active during the period 2014-2015. Moreover, 48% of adults aged 

18-64 met the physical activity guideline while 24% met the strength-based 

activity guideline. On the other hand, about 25% of the older adults aged 65 and 

over did, on average, 30 minutes of physical activity on 5 or more days during a 

week. However, 65% of those aged 65 and over were either inactive or not 

sufficiently active (Australian Institute of Health and Welfare, 2017). 

Mental health would also be important to consider as mental health 

disorders appear to be the third among Australia’s top 5 burdens of disease groups 

(see Figure 1.3). Approximately 20% of those aged 16-85 suffer from a mental 

illness every year. Depression, anxiety and substance use disorders are most 

common and they often occur together. Among 20% of those with mental illness, 

11.5% appear to have one disorder while 8.5% have two or more. Furthermore, 

approximately 45% of the Australians experience a mental illness in their life. 

(Australian Bureau of Statistics, 2007). Nevertheless, only half of those access 
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any treatment. Late detection and less accurate diagnosis which delay appropriate 

treatment can seriously affect people’s mental health. 

In light of this substantial body of empirical evidence, examining people’s 

health would be important not only to economists but also to psychologists and 

policy makers. Such inquiry could have important implications for understanding 

more about the determinants of physical and mental health. It would also be of 

value for policy makers in aiding the design of interventions that promote 

people’s health and overall quality of life.  

 

 

Figure 1.3: Australia’s top 5 burden of disease groups in 2011 

Source: Australian Burden of Disease Study: impact and causes of illness and death in Australia 2011 

 

1.2 The Household, Income and Labour Dynamics in Australia (HILDA)  

Our data come from waves 2-15 of the Household Income and Labour 

Dynamics of Australia (HILDA) survey and span the years 2002-2015. HILDA 

collects nationally representative, longitudinal information through both face-to-

face interviews and self-completion questionnaires. The sample selected for the 

HILDA survey is intended to represent all Australian private dwelling residents 
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sampled by a multi-staged approach. The sampling unit is the household, and 

household members will be tracked over an indefinite period. The sample in wave 

1 was automatically extended by adding (i) any new born or adopted children by 

members of the household and (ii) new members resulting from change in the 

composition of the original households. While all members of the selected 

households are defined as members of the sample, individual interviews are only 

conducted with those aged 15 years and over.  

 The survey started in 2001 with participation of almost 14,000 individuals 

from 7,682 households. During the period 2001-2010, the fieldwork started in late 

July or August each year, and about 80% of the sample was collected in 

September and October. From 2011 onward, 80% of sample was collected in 

August and September. At present, with data released for wave 17 (2017) of the 

survey, HILDA follows more than 17,000 Australians each year. Watson and 

Wooden (2002) provide detailed information on the HILDA survey. 

 The HILDA data are ideal for our purpose as they contain measures of 

health for a large, nationally representative sample. They also provide measures of 

smoking, drinking and physical activity. Furthermore, the data are unique in that 

they capture information on people’s personality characteristics, including locus 

of control, as well as how people allocate their time to different activities – 

household errands, housework, outdoor tasks, playing with children, and 

volunteering/ charity work – thus allowing us to gain important insights into the 

various possible pathways influencing people’s health. 

The rest of the thesis is organized as follows. Chapter 2 studies the 

relationship between retirement and health, and the underlying mechanisms. 

Chapter 3 examines the effect of locus of control on health and healthcare 

utilization. It also conducts a mediation analysis in order to explain what drives 

these relationships. Chapter 4 summarizes our main findings and discusses 

possible limitations. 



 

 

6 

 

CHAPTER 2 

 

THE CAUSAL EFFECT OF RETIREMENT ON HEALTH: 

UNDERSTANDING THE MECHANISMS 

 

2.1 Introduction 

 The rapid increase in the elderly share of the population means that 

countries the world over have to pay substantially more for pensions. This 

challenges the fiscal sustainability of pension systems. As a result, governments 

have started raising the age thresholds for gaining access to state pension, aiming 

to prolong working life and delay retirement. Nonetheless, the success of such 

policies will be assessed on the basis of how prolonging working life affects 

people’s health.  

 While prior research has studied extensively the health effects of retirement, 

little is known about what drives such effects, especially when it comes to the 

pathways underlying the link between the length of time spent in retirement and 

health. A natural question of interest is whether certain behaviors and activities of 

daily life are potential mechanisms through which retirement affects health. Our 

study addresses this question. In doing so it makes a distinction between 

retirement status and retirement duration, and evaluates whether there is any 

difference in the pathways that contribute to the observed health effects. Studying 

retirement duration is important because people may differ in the length of time 

being retired, something that a simple dummy variable representing a one-off 

change in individuals’ retirement status cannot capture.  

  From an economic perspective, the human capital approach sheds some 

light on the link between retirement and health. According to Grossman (1972), 

retirees have a lower opportunity cost of time for investing in health-promoting 

activities and behaviors. But retirees also have a lower incentive to make any 

health investments, as pension income does not depend on their health. While the 
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former effect is positive and seems to promote healthier lifestyle choices, the 

latter works in the opposite direction, indicating that empirical research could help 

to determine which effect is stronger. 

 There is also a large body of literature on the health effects of retirement. 

Earlier studies employ powerful empirical approaches to aid identification. Such 

approaches typically rely on quasi-experiments, such as changes in the eligibility 

ages for accessing state pension within and/or across different countries, as a 

source of exogenous variation in people’s retirement decision. Both subjective 

(e.g. physical and mental health) and objective (e.g. limitations in activities of 

daily living, mortality) measures have been analyzed, and the findings have been 

mixed. Several studies have reported a positive effect of retirement on health (e.g. 

Neuman, 2008; Johnston and Lee, 2009; Coe and Zamarro, 2011; Latif, 2011; 

Insler, 2014; Eibich, 2015; Zhu, 2016). But other studies have found negative 

effects (e.g. Dave et al., 2008; Behncke, 2012). There is also evidence that 

retirement may have a negative effect (e.g. Rohwedder and Willis, 2010; Bonsang 

et al., 2012) or little effect (e.g. Coe and Zamarro, 2011) on cognitive abilities.
1
 

Given these conflicting results, there is a need for further research to better 

understand the link between retirement and health. 

 A smaller but rapidly growing literature examines the relationship between 

retirement and health behaviors. Insler (2014), for example, uses data from the 

Health and Retirement Survey (HRS) and finds that retirees increase exercise and 

reduce smoking. Using data from the Survey of Health, Ageing and Retirement in 

Europe (SHARE), Kesavayuth et al. (2018) examine how retirement affects 

smoking, drinking and physical activity. They find that the results vary by a 

person’s baseline behavior and job type, but less so with respect to gender or 

geographic region. Zhu (2016) demonstrates that retirement leads to more 

physical activity and less smoking among Australian women, while Ayyagari 

                                                
1
 The effects of retirement on subjective and objective measures of health have also been shown to 

be heterogeneous. They may depend on the physical demands of a job (e.g. Mazzonna and 

Perracchi, 2017), whether retirement is voluntary or not (e.g. Bonsang and Klein, 2012), and 

people’s personality characteristics (e.g. Kesavayuth et al., 2016). 
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(2016) provides evidence of a higher likelihood of smoking in the US. Motegi et 

al. (2016) use data from Japan and reveal that retirees are likely to reduce drinking 

while increasing walking, the frequency of heavy exercise, and sleeping time on 

weekdays. Most of these studies conjecture that the identified health behaviors are 

pathways through retirement affects health. They do not, however, formally test 

this hypothesis and therefore provide no guidance on the specific mechanisms 

underlying the relationship between retirement and health. 

 To the best of our knowledge, there is only one other economic analysis of 

the pathways linking retirement and health. Eibich (2015) carries out empirical 

testing for the presence of mediating effects. Using data from the German Socio-

Economic Panel (SOEP), he finds that more sleep, increased physical activity, and 

relief from work-related stress and strain are possible mechanisms. Eibich (2015), 

however, focuses on how a change in retirement status impacts individuals’ 

health. As well as using a different dataset, we consider an additional dimension – 

retirement duration.  

 We are particularly interested in the following questions. What is the effect 

of retirement on health? Does this effect change with time since entry into 

retirement? What are the mechanisms behind the effect of retirement on health? 

Providing an answer to these questions is an important step in developing an 

understanding not only of whether, but why, retirement affects health in Australia.  

 To preface our results, we find that changes in both retirement status and 

retirement duration imply positive causal effects on self-assessed health as well as 

on physical and mental health. For women, the positive relationship between 

retirement duration and health can be attributed to physical activity. In contrast, 

men appear to enjoy better health when staying retired for longer because they 

participate more in outdoor activities. Overall, our findings provide some of the 

first empirical evidence on the pathways through which retirement affects health 

in Australia. 

 The study is organized as follows. Literature review is presented in section 

2.2. Section 2.3 describes the data. Section 2.4 discusses our empirical model and 
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strategy. Section 2.5 presents the results. Section 2.6 discusses different aspects of 

our results. Section 2.7 concludes the study. 

  

2.2 Literature review 

 There is a growing literature on how retirement affects people’s health. The 

main findings of this line of research can be divided into two main streams: 

positive and negative effects of retirement on health. 

 

2.2.1 Positive effects of retirement on health 

Using 11 waves of the Household, Income and Labor Dynamics in Australia 

(HILDA), Zhu (2016) finds a positive and statistically significant effect of 

retirement status on women’s self-reported health, physical and mental health. He 

employs the 36-item Short Form Health Survey (SF-36) to measure health 

outcomes including physical and mental health. In particular, physical health 

measures combine four sub-categories: physical functioning, role physical, bodily 

pain and general health. Mental health measures include four groups: social 

functioning, role-emotional, vitality, and mental health. However, Zhu’s (2016) 

analysis focuses only on women (to avoid any possible unobserved heterogeneity 

between males and females). Using the Fixed Effect Instrumental Variable 

method, he finds that retirement duration is positively associated with all four 

health measures: self-assessed health, mental health, physical health and overall 

health. In addition, he indicates that longer retirement duration yields more health 

benefits but at a decreasing rate; this observation also applies to physical health, 

mental health, and overall health. Lastly, it is noteworthy that the impact of 

retirement status and retirement duration on each component of mental and 

physical health is not uniform. Each dimension is affected differently in terms of 

magnitude, and some of the effects are even insignificant. 

In another related study, Eibich (2015) employs data from the German 

Socio-economic Panel Study (GSOEP) and finds that retirement improves 
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subjective health status and mental health while there is no significant effect on 

physical health. He also considers two measures of healthcare utilization, namely 

hospital stay and the number of doctor visits, as additional health measures. 

Interestingly, retirement reduces the number of doctor visits but it insignificantly 

correlates with hospital stay. These results are drawn from Regression 

Discontinuity Design (RDD) which focuses only on the treatment effect around 

the individual’s age of 60 and 65 (because a jump in the probability of retirement 

is observed at these thresholds). In general, this method is quite similar to the 

standard instrumental variable approach but focuses on the bandwidth around the 

threshold. 

 Coe and Zamarro (2011) use the first wave of cross-sectional data from 

multiple countries in Europe. They find that the retirement decision leads to a 35 

percentage point decrease in the probability of reporting fair, bad, or very bad 

health, using country-specific retirement ages as instruments. This result is also 

valid for a comprehensive Health Index (aggregating multiple measures of health 

from both objective and subjective measures) but there is no evidence for 

depression and cognitive functions, including memory and verbal test, among 

retired people. When Coe and Zamarro (2011) split the sample into three age 

groups (because they have varying ages of retirement in multi-country setting 

with possible different effects), they find that the older age group (65-69) 

experienced a larger impact than the younger age group (60-64) while people 

retiring from 57 to 59 had no such outcome.  

 

2.2.2 Negative effects of retirement on health 

A second body of research suggests that the retirement decision has an 

adverse impact on health. For instance, Behncke (2012) employs the first three 

waves of the English Longitudinal Study of Ageing (ELSA). First, she identifies 

the determinants of retirement and confirms that having reached retirement age is 

a strong predictor of the retirement decision. Then she estimates the health effects 

of retirement. The results indicate that retirement significantly raises the risks of 
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being diagnosed with chronic diseases such as heart disease or cancer. Moreover, 

retired people are likely to have a higher risk to develop metabolic syndrome (e.g., 

increased blood pressure, high blood sugar, excess body fat around the waist) and 

fibrinogen levels (blood clotting) which is connected with a higher risk of heart 

disease. Moreover, retirement induces reports of poor subjective health. Finally, 

retired people are likely to face problems related to activities of daily living and 

walking.  

 Dave et al. (2008) use the Health and Retirement Study (HRS) of the 

Institute for Social Research at the University of Michigan. Using OLS and Fixed 

Effects models, they find that retirement leads to an increase in the percentage of 

people who face difficulties associated with mobility, daily activities and illness 

conditions (indicating high blood pressure, diabetes, heart problems, stroke, 

psychiatric problems, and arthritis). In addition, there is a decline in mental health 

including feelings of depression, restless sleep, not being happy, as well as feeling 

lonely, sad, and not able to get going, and not enjoying life. 

 Bonsang et al. (2012) report an average short-term adverse effect of 

retirement on cognitive ability indicated by a verbal learning and recall test using 

six waves of U.S data. They use the Fixed Effects Instrumental Variable approach 

with eligibility age for social security as an instrument. It is noteworthy that they 

consider isolating the causal effect of retirement on cognitive function from the 

cognitive aging process. Thus, they control for the impact of age in quadratic form 

and strengthen this approach by performing a set of robustness checks for various 

functional forms of age. In addition, they measure the effect of retirement duration 

on cognitive functioning. The results suggest that cognitive function significantly 

drops when retirement starts but stabilizes at a later stage.    

 Focusing on mental health, Heller-Sahlgren (2017) utilizes the first, second 

and fourth waves of the Survey of Health, Ageing, and Retirement in Europe 

(SHARE). Using an RDD approach, he distinguishes the short-term effect by 

analyzing the impact of retirement in the first and second waves on the change in 

mental health over the same period. Furthermore, Heller-Sahlgren (2017) argues 
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that the long-term effects can be captured if a lagged mental health variable is 

added in the fourth wave (several years after the previous waves). The analysis 

reveals that retirement has no short-term effects on mental health using the Euro-

D scale (measuring whether or not people have problems with multiple depression 

features) as well as clinical depression (scoring 4 or higher on the Euro-D scale), 

but a significant negative longer-term impact. 

 

2.2.3 The development of the empirical method 

In the increasing number of studies about retirement, it is noticeable that the 

estimation methods have evolved to handle econometric issues related to 

retirement. For example, the literature points out several reasons why the 

retirement decision might be endogenous: omitted variables, reverse causality, 

and measurement errors. Omitted variables can cause estimation bias through the 

discrepancies in unobserved individual characteristics as well as the time-varying 

factors that have an impact on both individual’s health and retirement decisions. 

Reverse causality is more problematic when people retire due to poor health 

which means that health affects the retirement decision. Finally, measurement 

errors might arise when people have different perceptions toward their retirement 

status. For instance, some might see themselves as retired when they exit full-time 

employment. However, they can still work part-time or might be self-employed. 

Regarding the estimation of the relationship between retirement and health, 

many approaches have been applied. Dave et al. (2008) uses panel data 

methodologies, specifically fixed effects estimation. His results indicate that the 

coefficient on retirement is reduced compared to the one obtained from OLS 

estimation but retains its sign, which still indicates an adverse impact on health. 

To address the endogeneity problem (e.g., reverse causality – retired due to poor 

health), he estimates fixed effect models for healthy people before retirement. 

Moreover, to control for adverse selection (health insurance is taken more for 

people who have poorer health), the author narrows down his analysis to 

individuals who remain insured in all waves. He also performs specification 
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checks to ensure his estimations are robust to controlling for unobserved health 

shocks (he eliminated those who reported any worsening of health between waves  

as well as those for whom poor health was a significant reason for their retirement 

decision).  

Although fixed effects estimation controls for time-invariant unobserved 

characteristics, it cannot control for unobserved variables that change over time 

(Allison, 2009). It is well known that this method produces consistent estimates if 

the assumption that there is no correlation between the idiosyncratic error and the 

retirement variable holds. However, this assumption is often violated by time-

varying unobservable variables (such as a family shock) or reverse causality 

(health affects the retirement decision – see, e.g., McGarry, 2004). Thus, several 

papers utilized an instrumental variables method to address the possible 

endogeneity problem. For example, Zhu (2016) employs the exogenous variation 

in retirement eligibility age (which could encourage people to retire) to estimate 

the causal effects of the retirement decision on women’s health in Australia. The 

reason why he utilizes the pension qualifying age is due to the policy change in 

the Age Pension system in Australia which increased the eligibility age from 60 to 

65. Such changes will continue until the age of 67 is reached by 2023. To tackle 

the endogeneity problem, Zhu (2016) used the method of Fixed Effects 

Instrumental Variable estimation. The instrument employed in this method 

requires satisfying two conditions to be valid: it needs to be sufficiently correlated 

with retirement (i.e. relevant), and it needs to be orthogonal to the idiosyncratic 

error term (i.e. exogenous). Intuitively, eligibility age can influence the retirement 

decision but it cannot have a direct impact on health outcomes (except through the 

channel of retirement decision). The advantage of this method is that the fixed 

effects control for unobserved heterogeneity while the IV method helps control 

for the other sources of potential endogeneity – time-varying omitted factors, 

reverse causality and measurement error in retirement itself. We can see similar 

underlying reasons for applying this method in Bound and Waidman (2007) that 

employ the public pension eligibility ages as instrumental variables, using the 

English Longitudinal Study of Aging. Likewise, Coe and Zamarro (2011) conduct 
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their analysis using country-specific retirement ages as instruments in the context 

of European data. 

Another method to address the endogeneity problem, which is commonly 

used in literature, is Regression Discontinuity Design. Johnston and Lee (2009), 

Eibich (2015), Heller-Sahlgren (2017) use this method to estimate causal effects 

by comparing the response of health outcomes just below the cutoff (control 

group) to the response of health outcomes just above (treatment group) to learn 

about the treatment effects (retirement decision). While maintaining the benefits 

of using IV strategies, this method not only allows the age trends to differ on both 

sides of the threshold (Lee and Lemieux, 2010) but also avoids the possible non-

linear effects of age (Heller-Sahlgren, 2017). Moreover, this approach can 

potentially provide more precise estimates of the causal effects of retirement on 

individual’s health because the narrower bandwidth around the retirement 

decision can reduce potential bias. However, the RDD approach only estimates 

short-term effects because of the narrow timeframe of the data. 

 

2.2.4 Impact of retirement on health behaviors 

 An increasing number of studies examine the mechanisms underlying the 

health effects of retirement. For example, Goldman et al. (2008) use data from the 

Health and Retirement Survey (HRS) to investigate the effect of retirement on 

weight. Using OLS, fixed effects and fixed effects instrumental variable models, 

they find that male retirees gain weight after retiring from physically demanding 

jobs while retirees from sedentary jobs tend to lose weight. The change in weight 

can be explained by changes in physical exercise rather than changes in food 

intake. Due to the reduction of exercise among retirees from strenuous jobs, they 

are also more likely to suffer from diabetes. 

 Zantinge et al. (2013) review the literature about changes in smoking, 

alcohol consumption, physical activity and dietary habits during the transition to 

retirement. By analyzing results from 20 papers, they show that involuntary 
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retirees are likely to drink alcohol more while voluntary retirees show no change. 

Moreover, retirees tend to increase physical activities. However, evidence on 

smoking and dietary habits is insufficient for any conclusions to be drawn.  

 Using the HRS, Insler (2014) shows that retirement may lead to better 

health behaviors, including less smoking and more exercise. He estimated this 

relationship by using fixed effects and random effects logit models which do not 

fully address the endogeneity problem. Moreover, the results for physical activity 

even changed sign between the two models. Further investigation of health 

behaviors such as drinking and nutrition thus seem necessary.  

 Eibich (2015) uses data from the German Socio-Economic Panel (SOEP) to 

study, like Insler (2014), health effects and potential mechanisms. The results also 

show that retirees seem to decrease the likelihood of using alcoholic beverages but 

the quantity of alcohol consumption was shown to be statistically insignificant. 

Furthermore, there was an increase in the probability to regularly participate in 

leisure-time physical activities and sleeping duration during weekdays, which 

could contribute to the positive health effects of retirement. However, the number 

of close friends (which was used as a proxy for social support) is found to have no 

significant effect on health. Finally, retired people spent more time on leisure time 

activities, household chores, repairs, gardening, and childcare. These activities 

could be indicators of an active lifestyle which in turn could enhance older 

people’s health. Eibich (2015) performed a mediation analysis to examine 

whether the health effect of retirement can be explained by changes in health 

behaviors. If this is the case indeed, it would be expected that the estimated 

coefficient of retirement decreases when health behaviors are controlled for in the 

model and the health behaviors positively correlate with health outcomes. The 

results showed that physical activities, sleeping time and time devoted to repairs 

and gardening were key mechanisms that improved people’s health. 

 Coe and Zamarro (2015) utilize three datasets – the Health and Retirement 

Survey (HRS), the English Longitudinal Study of Ageing (ELSA) and the Survey 

of Health, Ageing and Retirement in Europe (SHARE) using four models (OLS, 
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IV, FE and FE-IV). The results show that sedentary job-leavers tend to exercise 

more across all three contexts. On the other hand, the evidence on smoking is only 

found in Europe and the U.K. and evidence on drinking is mixed across countries.  

 For smoking in particular, Ayyagari (2016) provides evidence of an 

increased likelihood as ex-smokers transition to retirement in the U.S. Using the 

eligibility age for Social Security as an instrument in an IV method, he finds that 

retirement increases the probability of smoking as well as smoking intensity. 

However, the magnitude of this effect depends on the econometric model used. 

On the other hand, factors such as employment status and marital status may 

cause differential effects in the impact of retirement. 

 Using data from SHARE, Kesavayuth et al. (2018) examine how retirement 

affects smoking, drinking and physical activity using data from ten European 

countries and find that the results may vary by a person’s baseline behavior and 

job type, but less so with respect to gender or geographic region. By using early 

and normal retirement ages within and across countries as instrumental variables, 

they find that people who did not drink and abstained from vigorous or moderate 

exercise when they were employed, they tend to increase the frequency of 

physical activities and alcohol consumption after retirement, but not necessarily 

smoking behavior. On the other hand, people who smoked and did exercise before 

retirement, tend to reduce smoking while increasing the frequency of physical 

activities after retirement. In sum, the causal effect of retirement on health 

behaviors may depend not only on the physical demands of a job but also on 

people’s health behavior before retirement. 

 Motegi et al. (2016) use data from Japanese Study of Aging and Retirement 

to investigate the causal effect of retirement on lifestyle habits. Using the Basic 

pension eligibility age as an instrumental variable in a FE-IV model, the results 

reveal that retirees are likely to reduce drinking while increasing walking, the 

frequency of heavy exercise, and sleeping time on weekdays. There is no evidence 

of changes in smoking and sleeping time on holidays after retirement. Lastly, 

Japanese women who are retired tend to increase the frequency of light exercise. 
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2.2.5 Health behaviors and health 

 Another line of research examines how health behaviors affect the health 

outcomes. There are many previous studies about how certain behaviors such as 

smoking, drinking, physical activities impact people’s health. For instance, 

smoking is strongly associated with cancer and cardiovascular diseases. Boyle 

(1997) suggests that tobacco is responsible for 24% of all male deaths and 7% of 

all female deaths in developed countries; this number is even higher in Central 

and Eastern Europe and the United States. Moreover, many medical researchers 

investigate the cigarette smoke composition as well as its impact on cancer and 

related diseases. Similarly, approximately 14 million Americans meet the 

diagnostic criteria for alcohol abuse or alcoholism (Grant et al., 2004). Alcohol 

consumption correlates not only with cardiovascular diseases, liver cirrhosis, and 

fetal abnormalities but also automobile collisions, and violence. Turning to 

physical exercise and health, regular physical activities are believed to prevent 

heart disease and stroke, reduce high blood pressure, obesity as well as improve 

mental health such as stress management. Bath and Morgan (1998) examine older 

people in the UK and show that higher physical activity levels could promote a 

longer and more independent later life among older adults. Considering the 

retirement impact, Selivanova and Cramm (2014) utilize data from the WHO’s 

Study on Global Aging and Adult Health to investigate the impact of health 

behaviors on health outcomes among older adults in Russia. They focus on 

smoking, alcohol consumption, physical activities and dietary behavior (eating 

fruit and vegetable). Using an ordered logit model, results show that physical 

activities positively affect health while drinking alcohol had no significant effect. 

Moreover, for men, smoking appeared to harm their health while fruit and 

vegetable consumption had a positive impact on women’s health. 
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2.3 Data 

Our data come from waves 2 to 15 of the longitudinal Household Income 

and Labor Dynamics in Australia (HILDA) survey and span the years 2002 to 

2015.
 2

 HILDA, which is funded by the Australian Government, is nationally 

representative of Australian households. The first wave in 2001, with participation 

of almost 14,000 individuals from 7,682 households, set the basis of the panel 

pursued in subsequent waves. Interviews are performed with individuals aged 15 

or older, and annual re-interview rates are high, exceeding 95% in wave 8, and 

remaining as high since then. Watson and Wooden (2012) provide detailed 

information on the HILDA survey.  

 

2.3.1 Estimation sample 

Our analytical sample consists of 10,910 respondents aged 50-80 over our 

sample period. After excluding 25,426 observations with missing answers to the 

questions required for our analysis, the final sample corresponded to an 

unbalanced panel of 9,173 individuals (4,374 males, 4,799 females), and 49,493 

observations (23,612 males, 25,881 females). Among those, there were 1,832 

individuals (883 males, 949 females) who transitioned to retirement during the 

period 2002-2015. 

 

2.3.2 Health measures 

 Our health variables originate from responses in every wave to (i) one 

question about self-assessed health, and (ii) multiple questions about physical and 

mental health (SF-36). The question on self-assessed health asks respondents to 

rate their health on a 5-point scale that ranges from 1 (excellent) to 5 (poor). To 

define subjective good health, we generate a dummy variable that is equal to 1 if 

an individual’s self-assessed health is good, very good, or excellent, and 0 if it is 

                                                
2
 We were not able to utilize the first wave of the HILDA survey, as information on retirement, our 

key explanatory variable, was collected from wave 2 onwards. 
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fair or poor.
3
 As shown in previous studies, the measure of self-reported health 

has several desirable features, including predictive validity with respect to 

mortality, stability, consistency, and good test-retest reliability (Miilunpalo et al., 

1997; Prinja et al., 2012; Schnittker and Bacak, 2014).  

 Nonetheless, self-reported health is subjective in nature and may, 

therefore, suffer from reporting bias (e.g. Bound, 1991; Baker et al., 2004). To 

mitigate this concern, we also employ the 36-item Short Form Health Survey (SF-

36), which asks a series of questions about physical and mental health. Among the 

36 questions, 21 questions fall into the category of physical health and 14 are in 

the category of mental health. There are four dimensions to physical health 

(physical functioning, role-physical, bodily pain, and general health), and four 

dimensions to mental health (social functioning, role-emotional, mental health, 

and vitality). HILDA provides each health dimension in a standardized form on a 

0-100 scale, with higher numbers indicating better health. We computed the 

average of the four physical and the four mental health dimensions for each 

observation to generate two separate measures, one for physical and one for 

mental health. For ease of interpretation, we standardized our physical and mental 

health measures to have mean 0 and standard deviation 1. The SF-36 measure has 

often been used by medical scholars and other researchers and is considered a 

good proxy for a person’s health status (e.g. McHorney et al, 1993; Hemingway et 

al., 1997).  

  

2.3.3 Health behaviors, social contacts, and time use 

 To investigate the potential mechanisms behind the health effects of 

retirement, we use data on health behaviors, social contacts, and how individuals 

allocate their time to a wide range of daily activities. According to Grossman 

(1976), gross investment in health is defined as a function medical care, time 

                                                
3

 Dichotomizing this variable aids the interpretation of the marginal effects. Qualitatively 

equivalent results can also be obtained using the original, 5-point scale (see e.g. Eibich, 2015; Zhu, 

2016). These results are available upon request. 
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inputs and stock of human capital. However, gross investment function also 

includes inputs such as housing, diet, recreation, cigarette smoking, and alcohol 

consumption which influence one’s health level. Moreover, regarding to the 

relationship between retirement and health, Grossman (1972) hypothesizes that 

retirees have a lower opportunity cost of time for investing in health-promoting 

activities and behaviors. But retirees also have a lower incentive to make any 

health investments, as pension income does not depend on their health. The 

former effect is positive and seems to promote healthier lifestyle choices, the 

latter works in the opposite direction. Thus, we adapt this conceptual basis to 

study the effect of retirement on health and the mechanisms such as healthy 

activity participation through which retirement might affect health.   

 The frequency of smoking is taken from responses to the question, “Do you 

smoke cigarettes or any other tobacco products?” Possible answers include 0 (I 

have never smoked or I no longer smoke), 1 (I smoke less often than weekly), 2 (I 

smoke at least weekly but not daily), and 3 (I smoke daily). Respondents were 

also asked about drinking, with answers ranging from 0 (I have never drank 

alcohol or I no longer drink alcohol) to 6 (I drink alcohol every day). The 

frequency of physical activity is based on the question, “In general, how often do 

you participate in moderate or intensive physical activity for at least 30 minutes?” 

Answers are on a 6-point scale that ranges from 0 (not at all) to 5 (every day). We 

also use data on social contacts as a proxy for a person’s social support. The 

question is as follows: “In general, how often do you get together socially with 

friends or relatives not living with you?” with possible answers ranging from 0 

(less often than once every three months) to 6 (every day). 

 The variables about time use are drawn from a question that asks individuals 

to indicate how much time they spend on the following activities in a typical 

week: (i) household errands, (ii) housework, (iii) outdoor tasks, (iv) playing with 

one’s own children, (v) looking after other people’s children, and (vi) volunteer or 

charity work.
4
  

                                                
4
 The Appendix presents the exact wording of this question.  
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 One issue with data on time use is that respondents may not report their 

answers accurately. Previous studies suggest that memory decays with time, and 

that respondents tend to over-estimate how much time they spend on tasks 

considered socially desirable (such as playing with children or working) while 

under-estimating time spent on ‘undesirable’ activities (such as watching TV); see 

e.g. Bernard et al. (1984) and Freeman et al. (1987). To mitigate this concern, we 

improve upon the raw data by winsorizing the sample for each time use variable at 

the 99th percentile. As a robustness check, we (i) winsorized the time use data at 

the 95th percentile and (ii) trimmed the sample at the 95th or 99th percentile. We 

found qualitatively similar results in all those cases. This approach minimizes the 

potential for outliers to bias our estimates.  

  

2.3.4 The retirement variable 

 Information on retirement is drawn from a question that asks individuals 

about their life events in the past year. Accordingly, an individual is defined as 

retired if he/she reported “retired from the workforce”. Retirement is a major life 

course transition (e.g. Bauger and Bongaardt, 2016; Yeung and Zhou, 2017), so 

for the main regression analysis we assume it is permanent. But we also relax this 

assumption by keeping those observations that went back to work, and find 

qualitatively equivalent results.
5
 The current definition of self-reported retirement 

has often been used in different disciplines including in economics (see e.g. 

Horner, 2014; Kesavayuth et al., 2016; Mazzonna and Peracchi, 2017), and has 

been shown to have good validity (e.g. Talaga and Beehr, 1995). Nonetheless, we 

follow the majority of previous studies in also using an IV approach in order to 

minimize concerns about measurement error and endogeneity bias, as discussed 

below.  

                                                
5
 In HILDA, individuals report only once whether they transitioned to retirement. Hence, to 

identify those who exit retirement, we used an additional question about employment status. Any 

observations with inconsistent reporting (when asked about life events in the past year and 

employment status) were removed from the analysis. This reduced the sample size by 1,575 

observations. A sensitivity analysis without removing those observations and only relying on self-

reports leaves our main results unchanged (see Table A1.1 in the Appendix).  
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2.3.5 Other explanatory variables 

In addition to retirement, which is the main explanatory variable of interest 

in our analysis, we also controlled for a variety of factors which have been found 

to be related to health in previous work. These include age, age squared, 

household size, and dummies for marital status, educational attainment, location 

(state of residence and territories) and time (waves).
6
 Table 2.1 provides summary 

statistics. 

Table 2.1: Descriptive statistics 

Variable Mean S.D. Min Max 
Mean  

non-retirees 

Mean 

retirees 
t-statistic 

Self-reported health 2.87 0.96 1 5 2.85 3.02 -14.36 

Mental health (SF-36) 74.78 20.48 0 100 75.14 72.87 8.41 

Physical health (SF-36) 68.68 24.24 0 100 69.54 64.11 17.45 
Male 0.48 0.50 0 1 0.48 0.48 0.40 

Age 61.99 8.43 50 80 61.34 65.44 -48.97 

Household income 80,409.21 78,677.27 29.95 952,141.50 82,676.25 68,421.06 14.85 
Household size 2.25 1.09 1 14 2.30 2.00 26.93 

Health behavior        
Smoking frequency 0.39 0.99 0 3 0.40 0.34 5.03 
Drinking frequency 2.67 2.06 0 6 2.66 2.72 -2.19 

Physical activity frequency 2.55 1.61 0 5 2.54 2.60 -2.94 

Social contacts frequency 3.34 1.49 0 6 3.31 3.50 -10.20 

Time use        
Household errands 4.98 4.81 0 30 4.84 5.73 -14.26 

Housework 12.82 11.89 0 63 12.46 14.71 -14.74 
Outdoor tasks 5.83 7.27 0 40 5.53 7.44 -18.84 

Playing with own children 1.22 3.99 0 30 1.32 0.69 15.18 

Playing with other children 1.18 4.18 0 31 1.07 1.78 -11.50 
Volunteer/Charity work 1.45 4.03 0 30 1.35 2.00 -11.48 

Current marital status         
Legally married 0.66 0.47 0 1 0.66 0.67 -2.91 
Living as a couple 0.07 0.25 0 1 0.07 0.05 5.45 

Separated 0.03 0.18 0 1 0.03 0.03 0.77 

Divorced 0.10 0.31 0 1 0.11 0.10 0.66 
Widowed 0.08 0.28 0 1 0.08 0.09 -2.51 

Never married and not living as a couple 0.05 0.22 0 1 0.05 0.05 2.29 

Highest education level completed        
Postgraduate degree 0.05 0.21 0 1 0.05 0.03 6.12 

Graduate diploma/Certificate 0.06 0.24 0 1 0.06 0.07 -2.09 

Bachelors or honors 0.10 0.30 0 1 0.11 0.08 6.54 
Advanced diploma, diploma 0.11 0.31 0 1 0.11 0.09 4.19 

Certificate III or IV 0.21 0.41 0 1 0.21 0.21 1.33 

Year 12 0.08 0.27 0 1 0.08 0.07 3.95 
Year 11 or below 0.39 0.49 0 1 0.38 0.44 -10.65 

Observations     41,622 7,871  
  

2.3.6 Age Pension system in Australia 

                                                
6
 A variance inflation factor (VIF) analysis indicated no potential multicollinearity among the 

explanatory variables used in the regression models.  



 

 

23 

 

The Australian system of retirement income system includes three 

components (Barret and Tseng, 2008; Atalay and Barrett, 2015): The publicly-

funded/non-contributory Age Pension; mandated Superannuation employer-

contributed savings account for each worker; and voluntary private retirement 

savings. The qualifying conditions of these three components depend on its 

sources. The Australian first program, known as the Age Pension, is a means-

tested benefit funded out of general revenue. It provides a basic income to those 

with incomes and assets less than specified threshold levels. Singles can get a 

benefit equal to about 28 percent of the average male wage and couples about 41 

percent, with benefits reduced or eliminated as incomes or assets rise above the 

threshold levels (Agnew, 2013). The “Superannuation Guarantee” program 

scheme requires employers to contribute 9 percent of earnings, increasing to 12 

percent by 2020, to a tax-advantaged retirement plan for each employee who 

earns more than a specified minimum amount. The final pillar is voluntary saving, 

which includes additional contributions to a Superannuation Fund, which is called 

salary sacrifice program. In this research, we would like to focus on the first 

component - the Age Pension because it is applicable to all the individuals in the 

society (e.g., enhancing the exogeneity of this variable) while the other types of 

Pension mainly apply to employees. 

The eligibility basics for the Age Pension include three qualifying 

conditions. The first one regards to the residence rule which applies to individuals 

who are the Australian resident, normally for at least ten years. Furthermore, for at 

least five years, there must be no break in their residence which means they must 

be in Australia during that time. The second requirement states that their level of 

income and assets can affect their pension eligibility and the amount they may 

receive. In particular, individual will be entitled to full pension payment if his/her 

income per fortnight did not exceed AU$ 168 (AU$ 300 for couples). For those 

who have a higher income than the threshold, their pension will be reduced 50 

cents for each dollar over. Besides, the earnings in a fortnight should not go over 

the limit of the cutoff point which is the point when individuals don’t get payment 

anymore. Currently, applicants get nothing when their fortnight income reaches 
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AU$ 1,956.80 for single and AU$ 2,996.80 for a couple living together. 

Regarding the assets test, from 1 July 2017, pensions will reduce when your assets 

are more than AU$ 253,750 for single and AU$ 380,500 for couples which are 

applicable for homeowners while non-homeowners’ threshold is AU$ 456,750 

and AU$ 583,500 for single and couples respectively. Over this limit, pension 

payments are reduced by AU$ 3 for every AU$ 1,000 owned until their assets are 

more than AU$ 552,000 for single and AU$ 830,000 for couples (homeowners) 

and AU$ 552,000 for single and AU$ 830,000 for couples (non-homeowners). In 

consideration of income and asset test, the maximum basic rate is AU$ 814 for 

single and AU$ 613.60 for couples each. The last qualifying condition is that 

individuals reach a certain age threshold. In this study, we focus on the eligibility 

ages for accessing the publicly funded Age Pension, as this is the age limit we will 

use as our instrument for estimation. 

First introduced in 1908, the qualifying age was 65 for both men and 

women. After two years, the eligibility age for females dropped to 60. Since then, 

that level of age remained unchanged during most of the 20
th 

century until July 

1995, when the qualifying age for women begun to increase at a rate of six 

months every two years. In 2014, the Age Pension eligibility age reached 65 for 

females and became equal to the one for men. Most recently, the qualifying age 

for both men and women started going up again in July 2017 by six months every 

two years until reaching 67 years old in July 2023. However, the data used in this 

study captures the period 2001-2015, so the impact on age eligibility only applies 

to women in particular for the period of since 1995 while men’s qualifying age 

remained throughout the period until July 2017.  

Following the stream of Age Pension history, Table 2.2 illustrates the 

eligibility age requirements by birth cohort with the HILDA sample sizes. It can 

be inferred from the table that 15.42% of women become eligible for Age Pension 

at the age of 60 while most of the other women in the sample were affected by the 

policy change, with their increased eligibility ages ranging from 60.5 to 67. The 

IV approach we use in this study accounts for the likely changes in laws that 
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applied to individuals over the sample period. Based on the intuition that 

eligibility age can indirectly influence people’s retirement decisions while it 

cannot affect the health of older people directly (Zhu, 2016), this study utilizes the 

relationship between the Age Pension eligibility and the actual retirement age to 

construct an instrumental variable in other to identify the causal effects of 

retirement on the health in the Australian context.  

 

Table 2.2: Eligibility age for the Age Pension 

Birth cohort 
Males Females 

Eligibility age Individuals % Eligibility age Individuals % 

Born before 30/6/1935 65 636 14.54 60 740 15.42 
01/07/1935-31/12/1936 65 111 2.54 60.5 116 2.42 

01/01/1937-30/06/1938 65 120 2.74 61 134 2.79 

01/07/1938-31/12/1939 65 118 2.7 61.5 133 2.77 
01/01/1940-30/06/1941 65 153 3.5 62 142 2.96 

01/07/1941-31/12/1942 65 159 3.64 62.5 150 3.13 

01/01/1943-30/06/1944 65 153 3.5 63 177 3.69 
01/07/1944-31/12/1945 65 182 4.16 63.5 199 4.15 

01/01/1946-30/06/1947 65 208 4.76 64 220 4.58 

01/07/1947-31/12/1948 65 226 5.17 64.5 229 4.77 
01/01/1949-30/06/1952 65 482 11.02 65 540 11.25 

01/07/1952-31/12/1953 65.5 223 5.1 65.5 248 5.17 

01/01/1954-30/06/1955 66 211 4.82 66 233 4.86 
01/07/1955-31/12/1956 66.5 207 4.73 66.5 241 5.02 

Born after 01/01/1957 67 1,185 27.09 67 1,297 27.03 

All   4,374 100   4,799 100 

Source: Guide to Social Security Law – Australian Government. 

 

2.4 Empirical approach  

Let     be our outcome variable, namely self-assessed health, physical and 

mental health, of individual i at time t. Our empirical model takes the following 

form: 

 

                                                                         (2.1) 

            

where    , our explanatory variable of interest, is a dummy variable that is equal 

to 1 if the individual has retired at time t.             is the health behavior or 

daily activity   of individual   at time  ;     is a vector of time-varying predictor 
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variables;    is the unobserved individual fixed effects; and     is the idiosyncratic 

error. 

 We approach the estimation as follows. First, we estimate equation (2.1) 

excluding the vector of health behaviors and time use variables             

(restricted model). This allows us to see how retirement impacts health. We then 

estimate equation (2.1) accounting for the term             (unrestricted model). 

If the relationship between retirement and health works through ‘third’ variables 

(so-called mediators), we would expect that the coefficient     would become 

substantially smaller once these variables are controlled for in the regression 

model. In addition, the possible mediators would remain significant (e.g. Baron 

and Kenny, 1986; MacKinnon et al., 2007).  

 One issue with equation (2.1) is that retirement,    , is likely endogenous. 

There may be reverse causality: people with poor health are more likely to retire 

than those with better health. There may also be omitted variables such as a health 

shock affecting simultaneously a person’s health and the decision whether to 

retire or not. In addition, the retirement variable may be susceptible to error in the 

way it is measured in panel surveys.  

To address the endogeneity problem, we use an instrumental variable (IV) 

approach and appeal to the fixed effects estimator. While the fixed effects 

estimator controls for unobserved heterogeneity at the individual level, the IV 

method helps to deal with potential bias emanating from time-varying omitted 

variables, reverse causality, and measurement error in retirement itself. To be 

valid, our instruments must be highly correlated with the retirement variable (i.e. 

relevant), and they must also be orthogonal to the idiosyncratic error (i.e. 

exogenous).  

In the first stage, we use a fixed effects panel regression to estimate the 

following equation: 
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                                                                             (2.2) 

 

where     is the instrument for the retirement variable    . The instrument     is 

defined as     = I (           
 
), where       is the age of individual i at time 

t,     
 

 is the eligibility age for the Australian Age Pension, and I (  ) is an 

indicator function that takes the value 1 if the individual has reached the eligibility 

age for Age Pension.  

Table 2.2 summarizes the eligibility ages for the Age Pension which apply 

to the different cohorts. Reforms were implemented since 1995.
7
 In particular, 

women’s eligibility age increased by six months every two years matching in 

2014 men’s pension qualifying age of 65. Further reforms were implemented in 

2017. The pension qualifying age for both men and women started rising by six 

months every two years, an adjustment that is expected to continue until the age 

of 67 is reached by 2023. 

The intuition behind choosing eligibility for Age Pension to construct an 

instrument for retirement is consistent with many of the previous studies in the 

literature confirming that social security benefits are a crucial determinant of a 

person’s timing of retirement (e.g. Atalay and Barrett, 2015; Engels et al., 2017).
8
 

As the eligibility ages are determined by law, they apply to all individuals, and 

thus being eligible is exogenous when controlling for age (Horner, 2014). In other 

words, there is no reason to suspect that our instrument will impact a person’s 

health directly, except through the channel of retirement decisions (Rohwedder 

and Willis, 2010; Zhu, 2016; Kesavayuth et al., 2018).  

In the second stage, we estimate the equation: 

 

                                                                               (2.3)      

                                                
7
 Atalay and Barrett (2015) and Zhu (2016) provide a detailed description of the Australian 

pension system. 
8
 For example, Atalay and Barrett (2015) showed that a one year increase in the eligibility age in 

Australia was accompanied by a significant drop in the probability of retirement. 
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where      is the predicted retirement variable derived from the first stage 

regression. Then    can be consistently estimated using a fixed effects panel 

regression.
9
 For comparative purposes, we also report estimates based on simple 

fixed effects (non-IV) models with robust standard errors clustered at the 

individual level (Cameron and Miller, 2015).  

  

2.5 Results 

2.5.1 Retirement status and health 

 We begin by asking “How does retirement affect individuals’ health?” To 

answer this question, we estimate equation (2.1) in its restricted form using a 

simple fixed effects estimator and actual responses, not instruments for “retired”. 

As shown in Table 2.3, retirement enters the health regression equations in a 

negative manner. The coefficient estimates are statistically significant at least at 

the 5% level. 

 

 

 

 

 

 

 

 

 

                                                
9
 It is worth noting that the estimation produces a Local Average Treatment Effect (LATE). This 

captures the average treatment effect for compliers, namely those individuals who would retire if 

they were eligible for Age Pension (versus those who would not retire if they were not eligible); 

see Angrist et al. (1996). We estimate our model in Stata using the xtivreg command. 



 

 

29 

 

Table 2.3: Fixed effects estimates of retirement status on health 

  Self-reported good health Physical health Mental health 

Retirement status -0.0316*** -0.102*** -0.0480** 

 
(0.0083) (0.0178) (0.0189) 

Age 0.0213*** 0.0761*** 0.106*** 

 
(0.0053) (0.0105) (0.0113) 

Age squared -0.0239*** -0.0855*** -0.0958*** 

 
(0.0042) (0.0083) (0.0090) 

Household size -0.00387 -0.00858 -0.0126 

 
(0.0037) (0.0068) (0.0077) 

Living as a couple -0.0117 -0.0586 -0.0448 

 
(0.0159) (0.0381) (0.0410) 

Separated 0.00304 0.0141 -0.123*** 

 
(0.0182) (0.0337) (0.0454) 

Divorced -0.0274 -0.0183 -0.108** 

 
(0.0192) (0.0371) (0.0439) 

Widowed 0.0303* 0.0455 -0.0785** 

 
(0.0175) (0.0328) (0.0379) 

Never married and not living as a couple 0.00181 -0.0886 -0.0351 

 
(0.0351) (0.0715) (0.1060) 

Postgraduate degree 0.0427 -0.0739 -0.0876 

 
(0.0792) (0.1430) (0.1660) 

Graduate diploma/Certificate 0.022 0.00244 0.11 

 
(0.0779) (0.1270) (0.1320) 

Bachelors or honors 0.00949 -0.127 -0.0458 

 
(0.0782) (0.1430) (0.1380) 

Advanced diploma, diploma 0.0494 0.0707 0.0112 

 
(0.0450) (0.0851) (0.1060) 

Certificate III or IV 0.0472 -0.0228 0.0401 

 
(0.0338) (0.0674) (0.0694) 

Year 12 0.0798 0.0615 0.0884 

 
(0.0544) (0.1040) (0.1020) 

Constant 0.340** -1.294*** -2.768*** 
  (0.1720) (0.3380) (0.3630) 

Observations 49,493 49,493 49,493 

Note: * p<0.1; ** p<0.05; *** p<0.01. All models include a full set of dummies for Australian states of residence and 

territories, and waves. Robust standard errors are in parentheses. 

 

 We next account for the possible endogeneity of retirement using the IV 

approach outlined earlier. From the first-stage regression results in Table 2.4, we 

can see that being eligible for Age Pension increases the likelihood of retirement 

by about 12 percentage points at p-values < 0.01. This indicates that our 

instrument is a strong predictor of retirement behavior. In addition, the first-stage 

F-statistic is above the rule-of-thumb value of 10 suggested by Staiger and Stock 

(1997), allowing us to reject the null hypothesis of weak IVs. For instrument 

variable approach, if the model is overidentified, meaning that the number of 

additional instruments exceeds the number of endogenous regressors, then we can 

test whether the instruments are uncorrelated with the error term. Regarding our 

topic in certain country like Germany, the government separates the retirement 

age into two types early retirement age and official retirement age. Thus, these 

two variables can be both used as the instruments. However, Australia has only 
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one type of Age pension eligibility age, making our model is just identified, and 

then we don’t need to perform a test of overidentifying restrictions. Nevertheless, 

the instrument of eligibility of Age Pension is shown to be a crucial determinant 

of retirement decision backed up by the previous literature. Moreover, this 

regulation is imposed by the Australian government which is applicable for any 

citizens, enhancing the exogeneity of the instrument. Thus, the instrument is valid 

to proceed to further estimation. 

 

Table 2.4: First stage of the IV estimation for retirement status 

Instrument 

 Age eligible for the Age Pension 0.119*** 

 
(0.0098) 

F-statistics 146.75 

Observations 49,493  

Note: *** p<0.01. Control variables include age, age squared, household size, and 

dummies for education levels, marital status, Australian states of residence and 

territories, and waves. Robust standard errors are in parentheses. 

 

 Table 2.5 presents results corrected for endogeneity. The estimates show 

some interesting patterns: all coefficients increase in magnitude (and negative 

signs turn into positive). There are at least two reasons for this change. First, our 

retirement indicator may suffer from measurement error, as explained earlier. 

What this implies is that under the classical error-in-variables assumption, the 

fixed effects estimator will be biased downwards (Griliches and Hausman, 1986). 

Hence, accounting for measurement error would be expected to increase the 

magnitudes of the estimates. Another possible explanation is related to reverse 

causality: individuals with poor health tend to retire more often than those who 

have better health. Consequently, the estimated health effect of retirement is likely 

to suffer from attenuation bias because individuals with good health are under-

represented in our sample of retirees while those with poor health are over-

represented. Naturally, the magnitudes of the estimates would become larger once 

the endogeneity of retirement is accounted for via our IV approach. 
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Table 2.5: Fixed effects IV estimates of retirement status on health 

   Self-reported good health Physical health Mental health 

Retirement status 0.282*** 0.678*** 0.701*** 

  (0.0666) (0.1410) (0.1430) 

Observations 49,493 49,493 49,493 

Note: *** p<0.01. Control variables include age, age squared, household size, and 

dummies for education levels, marital status, Australian states of residence and 
territories, and waves. Robust standard errors are in parentheses. 

 

 Looking across the columns of Table 2.5, we observe that retirement has a 

positive effect on self-reported health. The estimated coefficient appears to be 

sizeable for a variable in a health regression model; retirement leads to an 

approximately 28 percentage-point increase in the likelihood of reporting good, 

very good or excellent health. Furthermore, retirement increases physical health 

by about 0.68 standard deviations and mental health by 0.7 standard deviations, 

with both effects being significant at p-values < 0.01. 

  

2.5.2 Retirement duration and health 

 Previous research suggests that people may experience differences in their 

health due to differences in the length of time spent in retirement (e.g. Bonsang et 

al., 2012). To explore this possibility, we define retirement duration as 

                            . This variable measures the difference 

between a person’s current age (     ) and the age at the time of the retirement 

decision (        ). If a person has not yet retired, the variable equals zero.  

 As retirement is endogenous, retirement duration is likely to be endogenous 

as well. Accordingly, we construct an instrument for retirement duration which is 

defined as                             . This instrument captures the 

elapsed time between the age at which a person first became eligible for Age 

Pension (          and his/her current age (      . If a person has not yet 

become eligible for Age Pension, eligibility duration equals zero.  

 We then estimate the following two equations: 
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                                                                        (2.4)                          

                                                               (2.5) 

 

where                      is the endogenous variable and 

                     is our instrument. Using the log form of the duration 

variable is in line with Bonsang et al. (2012) and Zhu (2016), and has the 

advantage that it accounts for any possible non-linear effects of retirement on 

health. The estimation is carried out in two steps. First, we estimate equation (2.5) 

using a fixed effects panel regression and obtain the predicted variable 

                    . Second, we estimate equation (2.4) after replacing 

                       with its predicted value obtained from the first stage 

regression. The estimates are reported in Tables 2.6 and 2.7. 

 

Table 2.6: First stage of the IV estimation for the retirement duration 

Instrument 

 Log(Eligibilty age duration for the Age Pension+1) 0.185*** 

 
(0.0164) 

F-statistics 125.84 
Observations 49,493  

Note: *** p<0.01. Control variables include age, age squared, household size, and 

dummies for education levels, marital status, Australian states of residence and 

territories, and waves. Robust standard errors are in parentheses. 

 

Table 2.7: Fixed effects IV estimates of retirement duration on health 

  Self-reported good health Physical health Mental health 

Retirement duration 0.116*** 0.254*** 0.243*** 
  (0.0374) (0.0753) (0.0780) 

Observations 49,493 49,493 49,493 

Note: *** p<0.01. Retirement duration corresponds to Log(Retirement duration+1) in the 

regression models. Control variables include age, age squared, household size, and 

dummies for education levels, marital status, Australian states of residence and territories, 
and waves. Robust standard errors are in parentheses. 

 

 Looking across the columns of Table 2.7, we can see that the effects of 

retirement duration follow a similar pattern to those reported for a change in 

retirement status. For example, doubling the time spent in retirement increases the 

likelihood of reporting good, very good or excellent health by about 11.6 

percentage points (p-values < 0.01). We also find that a longer time in retirement 

increases both physical and mental health. Importantly, the first-stage F statistic 
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shown in Table 2.6 is above the rule-of-thumb value of 10 (Staiger and Stock, 

1997). This implies that our instrument is not weak and has sufficient explanatory 

power.  

 Taken together, the results reported so far indicate that changes in retirement 

status and retirement duration have positive health effects, consistent with some of 

the earlier findings in the literature (see e.g. Johnston and Lee, 2009; Insler, 2014; 

Eibich, 2015; Zhu, 2016). 

 

2.5.3 Health behaviors and time use 

 Retirement as a change in lifestyle implies a lower opportunity cost of time 

for making health investments. But retirees are also likely to have a lower 

incentive to make any health investments because pension income does not 

depend on their health. While the former effect is positive and tends to promote 

healthier lifestyle choices, the latter is negative and works in the opposite 

direction. To shed some light on the relative strength of these two countervailing 

effects, we test whether retirement changes health behavior and time use.  

 Looking across the columns of Tables 2.8 and 2.9, we can see that 

transitioning to retirement increases the frequency of physical activity by about 

0.43 standard deviations. It also increases the frequency of social contacts by 0.46 

standard deviations. A change in retirement status, however, does not seem to 

have a significant impact on smoking and drinking behavior.  

 

Table 2.8: Fixed effects IV estimates of retirement on health behaviors and social contacts 

  
Smoking 
frequency 

Drinking 
frequency 

Physical activity 
frequency 

Social contacts 
frequency 

Retirement status -0.1940 0.0866 0.433*** 0.464*** 

  (0.1260) (0.0987) (0.1570) (0.1570) 

Retirement duration -0.0935 0.0701 0.202** 0.0507 

  (0.0727) (0.0603) (0.0896) (0.0860) 

Observations 49,493 49,493 49,493 49,493 

Note: *** p<0.01. Retirement duration corresponds to Log(Retirement duration+1) in the regression 

models. Control variables include age, age squared, household size, and dummies for education levels, 
marital status, Australian states of residence and territories, and waves. Robust standard errors are in 

parentheses. 

 



 

 

34 

 

 The estimates further reveal that retirement increases the amount of time 

allocated to different activities. As shown in Table 2.9, it increases the amount of 

time allocated to housework by approximately 0.6 standard deviations, the amount 

of time allocated to household errands by 0.7 standard deviations, and the time 

spent on outdoor tasks by 0.94 standard deviations. Moreover, 

volunteering/charity work and the time spent with children are positively affected 

by retirement. Similar patterns are observed for changes in people’s retirement 

duration (with the exception of playing with other children). Overall, these 

findings suggest that individuals tend to pursue a more active lifestyle after 

retirement. 

 
Table 2.9: Fixed effects IV estimates of retirement on time use 

   
  

Housework Household errands Outdoor tasks 
Playing with own 

children 

Playing with other 

children 
Volunteering/Charity 

Retirement status 0.606*** 0.697*** 0.940*** 0.850*** 0.602** 0.677*** 

 

(0.1360) (0.1710) (0.1730) (0.1440) (0.2360) (0.2100) 

Retirement duration 0.352*** 0.370*** 0.244** 0.311*** 0.143 0.336*** 

  (0.0849) (0.0982) (0.0968) (0.0678) (0.1230) (0.1190) 

Observations 49,493 49,493 49,493 49,493 49,493 49,493 

Note: *** p<0.01. Retirement duration corresponds to Log(Retirement duration+1) in the regression models. Control variables include age, age squared, 
household size, and dummies for education levels, marital status, Australian states of residence and territories, and waves. Robust standard errors are in 

parentheses. 

 

2.5.4 Mechanisms  

 Our analysis indicates that retirement has a positive effect on various health 

measures. It also has a positive effect on the frequency of physical activity and the 

amount of time allocated to daily activities. Yet, it remains unclear which lifestyle 

choices are potential pathways through which retirement affects health. We can 

directly examine this issue by conducting a mediation analysis in which the 

possible mechanisms are included as additional explanatory variables. 

Accordingly, we estimate equation (2.1) in its unrestricted form. If the effect of 

retirement on health works through ‘third’ variables (so-called mediators), we 

would expect that the coefficient     would become substantially smaller once 

these variables are controlled for in the regression model. In addition, the possible 

mediators would remain significant (e.g. Baron and Kenny, 1986; MacKinnon et 
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al., 2007). The same analysis also applies to the case in which retirement duration 

is the main explanatory variable of interest.  

 Table 2.10 reports the results. Column 1 shows estimated coefficients on 

both retirement status and retirement duration when the possible mediators are not 

included in the regression models, whereas column 2 presents estimates when the 

mediators are accounted for. Looking across the columns, we can see that 

retirement continues to have a positive effect on self-assessed health as well as on 

physical and mental health. Similarly, retirement duration affects the various 

health measures in a positive and statistically significant manner.  

 Once the possible mediators are controlled for, the estimated coefficients on 

both retirement status and retirement duration become smaller. For retirement 

status, the corresponding percentage changes range between 7.7% (physical 

health) and 12% (mental health). For retirement duration, the reductions in the 

estimated coefficients range from 11.4% to 14.8%. To test whether such 

reductions are also important in a statistical sense, we conduct the Sobel test 

(Sobel, 1982; Krull and MacKinnon, 2001).
10

 This test has been specifically 

developed for mediation analysis and allows us to examine whether the effects of 

a change in either retirement status or retirement duration through the possible 

mediators are indeed statistically significant. The Appendix 1 shows a full 

description of mediation analysis. 

 

 

 

 

                                                
10

 The Sobel test statistic is        , where   captures the relationship between retirement 

status (or retirement duration) and each potential mediator;   captures the relationship between 

each mediator and health measure, after controlling for the effect of retirement status (or 

retirement duration); and    is the standard error defined as                   . The normal 

distribution can be used to determine the significance of the Sobel test statistic, with rejection rule 

        or        at the 95% confidence level. 
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Table 2.10: Testing for the pathways linking retirement and health 

     Self-reported good health Physical health Mental health 

 
(1) (2) (1) (2) (1) (2) 

Retirement status 0.282*** 0.254*** 0.678*** 0.626*** 0.701*** 0.617*** 

 
(0.0666) (0.0701) (0.1410) (0.1470) (0.1430) (0.1490) 

Physical activity frequency 0.0392***   0.132***   0.129*** 

  
(0.0026)   (0.0052)   (0.0056) 

Social contacts frequency 0.00391 

 
0.0141***   0.0536*** 

  
(0.0024) 

 
(0.0046)   (0.0052) 

Household errands 

 
-0.00118 

 
-0.0113***   -0.0153*** 

  
(0.0021) 

 
(0.0040)   (0.0045) 

Housework 

 
-0.00225 

 
-0.0156***   -0.0149** 

  
(0.0030) 

 
(0.0060)   (0.0068) 

Outdoor tasks 

 
0.00604** 

 
0.00919 

 
0.0199*** 

  
(0.0030) 

 
(0.0063) 

 
(0.0065) 

Playing with own children 0.00473* 

 
0.00235 

 
0.00441 

  
(0.0027) 

 
(0.0049) 

 
(0.0056) 

Playing with other children 0.00168 

 
-0.00229 

 
-0.00657 

  
(0.0023) 

 
(0.0045) 

 
(0.0051) 

Volunteer/Charity work 0.00155 

 
-0.0045 

 
0.00747 

    (0.0027)   (0.0055)   (0.0057) 

Retirement duration 0.116*** 0.102*** 0.254*** 0.225*** 0.243*** 0.207*** 

 
(0.0374) (0.0374) (0.0753) (0.0738) (0.0780) (0.0773) 

Physical activity frequency 0.0405***   0.136***   0.134*** 

  
(0.0025)   (0.0050)   (0.0055) 

Household errands 

 
0.000746 

 
-0.00638* 

 
-0.0100** 

  
(0.0020) 

 
(0.0037) 

 
(0.0043) 

Housework 

 
0.000857 

 
-0.0076 

 
-0.00626 

  
(0.0027) 

 
(0.0053) 

 
(0.0062) 

Outdoor tasks 

 
0.0117***   0.0233***   0.0344*** 

  
(0.0024)   (0.0048)   (0.0052) 

Playing with own children 0.00560** 

 
0.0046 

 
0.00707 

  
(0.0027) 

 
(0.0047) 

 
(0.0055) 

Volunteer/Charity work 0.00261 

 
-0.000944 

 
0.0122** 

    (0.0027)   (0.0054)   (0.0056) 

Observations 49,493 49,493 49,493 49,493 49,493 49,493 

Note: *** p<0.01. Retirement duration corresponds to Log(Retirement duration+1) in the regression models. Control variables 

include age, age squared, household size, and dummies for education levels, marital status, Australian states of residence and 
territories, and waves. Robust standard errors are in parentheses. 

  

 The results reveal significant mediating effects. The effect of retirement 

status on self-assessed health is mediated by physical activity. On the other hand, 

the relationship between retirement status and physical health is mediated not only 

by physical activity but also by social contacts, household errands and housework. 

Besides those mediators, the effect of retirement status on mental health is also 

explained by participation in outdoor tasks. It is interesting to note that the 

implied indirect effects of household errands and housework on physical and 

mental health are negative. However, the other possible mediators – physical 

activity, social contacts and outdoor tasks – have positive health effects. 
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 We also find significant mediating effects in the relationship between 

retirement duration and health. Here, the evidence is generally more consistent. 

Specifically, physical activity and outdoor tasks appear to mediate all 

relationships. The indirect effects of physical activity and outdoor tasks are 

positive. They are generated by the positive relationship with retirement duration: 

those who stay retired for longer tend to do more physical activity and outdoor 

tasks, which in turn positive on their health.
11

  

 Overall, our findings indicate that retirement affects health not only 

directly, but also indirectly, through different pathways. In terms of the longer run 

effects related to retirement duration, the key indirect pathways are participation 

in physical activity and outdoor tasks.  

  

2.6 Discussion 

 We find that retirement has a positive causal effect on self-assessed health, 

physical health and mental health. Moreover, this effect can be mediated by the 

changes in health behaviors and time allocation in daily activities. Based on the 

conceptual framework by Grossman (1972), he suggests that two possible 

hypothesis that retirees have a lower opportunity cost of time for investing in 

health-promoting activities and behaviors. In contrast, retirees also have a lower 

incentive to make any health investments, as pension income does not depend on 

their health. The former effect is positive and seems to promote healthier lifestyle 

choices, the latter works in the opposite direction. Since our result confirm the 

positive effect of retirement on health, the former effect outweighs the other, 

indicating that the retirees have a lower opportunity cost of time for investing in 

healthy activities and behaviors which improve their health. 

                                                
11

 A potential concern is that people with poor health are more likely to drop out of the panel 

survey over time. Although we also tried using a balanced panel in order to assess the extent of 

attrition bias, doing so appears to substantially reduce the number of observations to only 2,786, 

thus causing weak instrument problems. This issue is not surprising: the use of long-run panel data 

for older individuals means that we are able to track respondents for far shorter periods of time 

than the 14 waves included in our study. Nonetheless, our results remain mostly unchanged when 

focusing on a smaller, balanced panel of individuals participating in at least 6 waves, which allows 

us to retain about 68% of the initial observations. 
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 A natural question of interest is whether the results reported so far are 

quantitatively and qualitatively similar across gender. Earlier studies using 

different datasets, found little evidence of gender differences in how retirement 

impacts health behaviors and outcomes (e.g. Eibich, 2015; Kesavayuth et al., 

2018). To test whether gender differences matter in the HILDA data, we 

disaggregate the analysis by gender.  

 

Table 2.11: Retirement and health for women 

    

 

Self-reported good health Physical health Mental health 

 

(1) (2) (1) (2) (1) (2) 

Retirement status 0.468*** 0.433*** 1.007*** 0.942*** 1.291*** 1.225*** 

 

(0.1480) (0.1540) (0.2940) (0.3050) (0.3320) (0.3470) 
Physical activity frequency 0.0393*** 

 

0.133*** 

 

0.132*** 

  

(0.0038) 

 

(0.0076) 

 

(0.0087) 

Social contacts frequency 0.000807 

 

0.0123* 

 

0.0574*** 

  

(0.0040) 

 

(0.0073) 

 

(0.0086) 

Household errands 

 

-0.0018 

 

-0.0105* 

 

-0.0168** 

  

(0.0029) 

 

(0.0055) 

 

(0.0067) 
Housework 

 

-0.00347 

 

-0.0175** 

 

-0.0142 

  

(0.0044) 

 

(0.0085) 

 

(0.0100) 

Outdoor tasks 

 

0.00627 

 

0.0101 

 

0.00294 

  

(0.0040) 

 

(0.0079) 

 

(0.0090) 

Playing with own children 0.00796** 

 

0.00907 

 

0.00399 

  

(0.0037) 

 

(0.0072) 

 

(0.0084) 
Playing with other children 0.00238 

 

-0.000992 

 

-0.00998 

  

(0.0039) 

 

(0.0079) 

 

(0.0094) 

Volunteer/Charity work 0.00125 

 

-0.00549 

 

0.0106 
    (0.0043)   (0.0091)   (0.0096) 

Retirement duration 0.143** 0.122** 0.239** 0.193* 0.287** 0.233** 

 

(0.0557) (0.0551) (0.1060) (0.1030) (0.1150) (0.1140) 

Physical activity frequency 0.0417***   0.139***   0.141*** 

  

(0.0034)   (0.0069)   (0.0077) 

Household errands 

 

0.000598 

 

-0.00486 

 

-0.00915 

  

(0.0026) 

 

(0.0049) 

 

(0.0059) 

Housework 

 

0.00282 

 

-0.00267 

 

0.0057 

  

(0.0034) 

 

(0.0063) 

 

(0.0073) 
Outdoor tasks 

 

0.0119*** 

 

0.0228*** 

 

0.0201*** 

  

(0.0031) 

 

(0.0062) 

 

(0.0071) 

Playing with own children 0.00885** 

 

0.0121* 

 

0.00843 

  

(0.0036) 

 

(0.0067) 

 

(0.0079) 

Volunteer/Charity work 0.00447 

 

0.00341 

 

0.0232*** 

    (0.0035)   (0.0073)   (0.0077) 

Observations 25,881 25,881 25,881 25,881 25,881 25,881 

Note: * p<0.1; ** p<0.05; *** p<0.01. Retirement duration corresponds to Log(Retirement duration+1) in the regression models. Control 

variables include age, age squared, household size, and dummies for education levels, marital status, Australian states of residence and 
territories, and waves. Robust standard errors are in parentheses. 
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Table 2.12: Retirement and health for men 

   

 

Self-reported good health Physical health Mental health 

 

(1) (2) (1) (2) (1) (2) 

Retirement status 0.193*** 0.172** 0.508*** 0.468*** 0.399*** 0.311** 

 

(0.0721) (0.0761) (0.1580) (0.1650) (0.1530) (0.1580) 

Physical activity frequency 0.0384*** 

 

0.131*** 

 

0.124*** 

  

(0.0038) 

 

(0.0074) 

 

(0.0078) 
Social contacts frequency 0.00529* 

 

0.0127** 

 

0.0433*** 

  

(0.0032) 

 

(0.0064) 

 

(0.0070) 

Household errands 

 

-0.000182 

 

-0.0118* 

 

-0.0120* 

  

(0.0031) 

 

(0.0061) 

 

(0.0064) 

Housework 

 

-0.00489 

 

-0.0195*** 

 

-0.0275*** 

  

(0.0036) 

 

(0.0073) 

 

(0.0085) 
Outdoor tasks 

 

0.00722* 

 

0.0123 

 

0.0402*** 

  

(0.0042) 

 

(0.0093) 

 

(0.0091) 

Playing with own children 0.000268 

 

-0.00653 

 

0.00355 

  

(0.0041) 

 

(0.0066) 

 

(0.0075) 

Playing with other children -0.0029 

 

-0.0115** 

 

-0.0134** 

  

(0.0030) 

 

(0.0052) 

 

(0.0057) 

Volunteer/Charity work 0.000997 

 

-0.00481 

 

0.00135 

    (0.0038)   (0.0071)   (0.0075) 

Retirement duration 0.0925* 0.084 0.262** 0.245** 0.229** 0.203* 

 

(0.0537) (0.0538) (0.1130) (0.1120) (0.1150) (0.1140) 

Physical activity frequency 0.0393*** 

 

0.134*** 

 

0.127*** 

  

(0.0037) 

 

(0.0072) 

 

(0.0078) 
Household errands 

 

0.00158 

 

-0.00721 

 

-0.00886 

  

(0.0030) 

 

(0.0057) 

 

(0.0061) 

Housework 

 

-0.00368 

 

-0.0165** 

 

-0.0258*** 

  

(0.0035) 

 

(0.0070) 

 

(0.0085) 

Outdoor tasks 

 

0.0120*** 

 

0.0250*** 

 

0.0484*** 

  

(0.0035) 

 

(0.0072) 

 

(0.0073) 
Playing with own children 0.00129 

 

-0.00396 

 

0.00535 

  

(0.0040) 

 

(0.0066) 

 

(0.0075) 

Volunteer/Charity work 0.00107 

 

-0.00528 

 

0.000485 
    (0.0042)   (0.0081)   (0.0083) 

Observations 23,612 23,612 23,612 23,612 23,612 23,612 

Note: * p<0.1; ** p<0.05; *** p<0.01. Retirement duration corresponds to Log(Retirement duration+1) in the regression models. Control variables 
include age, age squared, household size, and dummies for education levels, marital status, Australian states of residence and territories, and 

waves. Robust standard errors are in parentheses. 

 

 Looking across the columns of Tables 2.11 and 2.12, we can see that 

changes in both retirement status and retirement duration imply positive effects on 

each of our three health measures. This result holds for both women and men. 

Moreover, as column 2 shows, the health effects of retirement become smaller in 

magnitude once the possible mediators are controlled for in the regression models. 

To check whether such reductions are indeed statistically significant, we conduct 

the Sobel test (Sobel, 1982; Krull and MacKinnon, 2001).  

 For women, the results indicate significant mediating effects only for 

retirement duration. Specifically, the effect of retirement duration on self-assessed 

health as well as on physical and mental health is mediated by physical activity. 

For men, on the other hand, we find that the effect of retirement status on mental 
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health is mediated by social contacts and outdoor tasks. Similarly, men appear to 

enjoy better mental health when staying retired for longer because they increase 

their participation in outdoor activities. 

 We next look for additional sources of heterogeneity by testing whether our 

results differ by educational attainment. Table A1.2 and Table A1.3 estimate the 

models separately for two groups of individuals: those with higher education 

(college and/or graduate school) and those without (high school or less than high 

school). Looking across the columns, we observe some evidence of heterogeneity 

with respect to retirement status and retirement duration. For example, for those 

individuals without education, physical activity is a mechanism which retirement 

status affects health while outdoor tasks are a mechanism which retirement 

duration influences health outcomes. Social contacts and outdoor tasks are 

observed mechanisms between retirement status and mental health among 

individuals with higher education.  

As a robustness check, we re-estimated our main specification in Table 2.10 

by including additional controls for real household income and resident/non-

resident children. Changes in household income might affect healthcare utilization 

and recreational activities, which in turn may have an impact on people’s health.
12

 

Moreover, prior studies document that co-residence with adult children may have 

positive effects on parents’ health (Zunzunegui et al., 2001; Do and Malhotra, 

2012; Aranda, 2015; Courtin and Avendano, 2016). Thus, in addition to 

controlling for household income, we included the total number of resident and 

non-resident children as explanatory variables in order to account for the presence 

of possible intergenerational support effects. The estimates are reported in Table 

                                                
12

 Income is known to change at retirement. Thus controlling for income and then looking at the 

effect of retirement on health means that we are asking the following question: Holding income 

the same, how does retirement affect people’s health? It is important to acknowledge that this 

question implies a different interpretation of the health effect of retirement compared to our main 

specification which does not control for income (and thus allows income to vary when looking at 

the effect of retirement on health). In other words, by adding household income to the regression 

models, we can test the robustness of our results to two alternative interpretations.   
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2.13. Importantly, we find qualitatively similar results with or without these 

controls in the estimation, indicating that our main findings are not spurious.  

 

Table 2.13: Sensitivity analysis accounting for income and resident/non-resident children 

    Self-reported good health Physical health Mental health 

 

(1) (2) (1) (2) (1) (2) 

Retirement status 0.291*** 0.262*** 0.698*** 0.642*** 0.717*** 0.630*** 

 

(0.0678) (0.0711) (0.1430) (0.1490) (0.1460) (0.1510) 

Physical activity frequency 0.0392***   0.133***   0.129*** 

  

(0.0026)   (0.0052)   (0.0056) 

Social contacts frequency 0.00382 

 

0.0140***   0.0536*** 

  

(0.0024) 

 

(0.0046)   (0.0052) 

Household errands 

 

-0.00128 

 

-0.0115***   -0.0155*** 

  

(0.0021) 

 

(0.0040)   (0.0045) 

Housework 

 

-0.00234 

 

-0.0158***   -0.0151** 

  

(0.0030) 

 

(0.0060)   (0.0068) 

Outdoor tasks 

 

0.00600** 

 

0.00907 

 

0.0199*** 

  

(0.0030) 

 

(0.0063) 

 

(0.0066) 

Playing with own children 0.00526* 

 

0.00357 

 

0.00557 

  

(0.0027) 

 

(0.0049) 

 

(0.0056) 
Playing with other children 0.00179 

 

-0.0021 

 

-0.00621 

  

(0.0023) 

 

(0.0045) 

 

(0.0051) 

Volunteer/Charity work 0.00205 

 

-0.00343 

 

0.00861 

  

(0.0027) 

 

(0.0054) 

 

(0.0056) 

Household income 0.0185*** 0.0188*** 0.0413*** 0.0416*** 0.0428*** 0.0433*** 

 

(0.0042) (0.0041) (0.0083) (0.0081) (0.0090) (0.0087) 
Resident children -0.00924 -0.00828 -0.0143 -0.00931 0.0103 0.0169 

 

(0.0086) (0.0084) (0.0176) (0.0170) (0.0188) (0.0182) 

Non-resident children -0.00557 -0.00581 -0.00039 0.00036 0.0158 0.0167 
  (0.0069) (0.0069) (0.0142) (0.0138) (0.0156) (0.0151) 

Retirement duration 0.118*** 0.103*** 0.258*** 0.227*** 0.245*** 0.208*** 

 

(0.0377) (0.0375) (0.0758) (0.0741) (0.0785) (0.0776) 

Physical activity frequency 0.0406***   0.136***   0.134*** 

  

(0.0025)   (0.0050)   (0.0055) 

Household errands 

 

0.000713 

 

-0.00644* 

 

-0.0101** 

  

(0.0020) 

 

(0.0037) 

 

(0.0043) 

Housework 

 

0.000904 

 

-0.0075 

 

-0.00621 

  

(0.0027) 

 

(0.0053) 

 

(0.0062) 
Outdoor tasks 

 

0.0118***   0.0235***   0.0347*** 

  

(0.0024)   (0.0048)   (0.0052) 

Playing with own children 0.00613** 

 

0.00572 

 

0.00811 

  

(0.0027) 

 

(0.0047) 

 

(0.0055) 

Volunteer/Charity work 0.00312 

 

0.0000893 

 

0.0133** 

  

(0.0027) 

 

(0.0053) 

 

(0.0056) 
Household income 0.0159*** 0.0165*** 0.0333*** 0.0344*** 0.0332*** 0.0352*** 

 

(0.0042) (0.0041) (0.0081) (0.0078) (0.0089) (0.0087) 

Resident children -0.0119 -0.0115 -0.0198 -0.0161 0.00526 0.00824 

 

(0.0084) (0.0083) (0.0166) (0.0160) (0.0181) (0.0176) 

Non-resident children -0.00768 -0.00803 -0.00529 -0.00524 0.0109 0.0102 

  (0.0068) (0.0068) (0.0134) (0.0130) (0.0152) (0.0147) 

Observations 49,493 49,493 49,493 49,493 49,493 49,493 

Note: * p<0.1; ** p<0.05; *** p<0.01. Retirement duration corresponds to Log(Retirement duration+1) in the regression models. Control 

variables include age, age squared, household size, and marital status, Australian states of residence and territories, and waves. Robust standard 
errors are in parentheses.  
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2.7 Conclusion 

 In this study we set out to examine how changes in both retirement status 

and retirement duration influence three health measures: self-assessed health, 

physical and mental health. We also conducted a mediation analysis and tested 

whether the health effects of retirement can be explained by health behaviors and 

allocation of time to daily activities. This is a novel contribution and important in 

shedding some light on not just whether, but why, individuals’ retirement affects 

their health in Australia. 

We find that changes in both retirement status and retirement duration imply 

positive causal effects on self-assessed health as well as on physical and mental 

health. Gender plays an important role in shaping these relationships. For women, 

we find significant mediating effects only for retirement duration. In particular, 

the effect of retirement duration on self-assessed health, physical and mental 

health is mediated by physical activity. For men, on the other hand, we find that 

the effect of retirement status on mental health is mediated by social contacts and 

outdoor tasks. Similarly, men appear to enjoy better health when staying retired 

for longer because they participate more in outdoor activities.  

These findings provide some of the first empirical evidence on the pathways 

through which retirement affects health in Australia. They can be seen as 

complementary to prior work by Eibich (2015) for Germany who demonstrated 

that the indirect effect of a change in retirement status on health operates through 

increased physical activity, more sleep as well as relief from work-related stress 

and strain. Our findings, especially regarding retirement duration, add new 

evidence to the existing literature, and suggest that empirical studies in this area 

may also need to consider how the length of time being retired drives individuals’ 

lifestyle choices regarding their health. Put differently, modelling retirement by 

using a simple dummy variable that reflects a one-off change in individuals’ 

retirement status cannot account for the fact that people may differ in the length of 

time being retired, and so cannot provide a complete picture of the underlying 

mechanisms. 
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 Our results may also be useful for informing policy choices. From 

previous studies in this area, we know that individuals tend to be more receptive 

to health message during the major life course transition to retirement (e.g. 

Zantinge et al., 2013). What are the policy options for promoting better health 

after retirement? Our findings indicate that retirees tend to maintain an active 

lifestyle by allocating more time to physical exercise, charity work and outdoor 

activities, which in turn may have a positive effect on their physical and mental 

health. Such information could be useful for retirement preparation programs as 

well as for devising policies that will nudge retirees towards healthier lifestyle 

choices. In light of the evidence presented here that maintaining an active lifestyle 

matters after retirement, we aim to encourage additional research that would 

further our understanding of the role of older people’s health behaviors and daily 

activities regarding their health and well-being. 
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APPENDIX 1 

 

Table A1.1: Sensitivity analysis - accounting for individuals who return to employment 

    Self-reported good health Physical health Mental health 

 

(1) (2) (1) (2) (1) (2) 

Retirement status 0.298*** 0.267*** 0.702*** 0.642*** 0.736*** 0.642*** 

 

(0.0673) (0.0708) (0.1440) (0.1500) (0.1470) (0.1520) 
Physical activity frequency 0.0388***   0.132***   0.129*** 

  

(0.0026)   (0.0052)   (0.0057) 

Social contacts frequency 0.00376   0.0139***   0.0525*** 

  

(0.0024)   (0.0046)   (0.0053) 

Household errands 

 

-0.00123 

 

-0.0116***   -0.0146*** 

  

(0.0021) 

 

(0.0039)   (0.0044) 

Housework 

 

-0.00252 

 

-0.0150**   -0.0141** 

  

(0.0030) 

 

(0.0059)   (0.0067) 
Outdoor tasks 

 

0.00509* 

 

0.00727 

 

0.0178*** 

  

(0.0029) 

 

(0.0062) 

 

(0.0065) 

Playing with own children 0.00487* 

 

0.00198 

 

0.00568 

  

(0.0027) 

 

(0.0047) 

 

(0.0054) 

Playing with other children 0.00194 

 

-0.00187 

 

-0.00643 

  

(0.0023) 

 

(0.0046) 

 

(0.0052) 
Volunteer/Charity work 0.00152 

 

-0.00419 

 

0.00632 

    (0.0027)   (0.0054)   (0.0057) 

Retirement duration 0.118*** 0.104*** 0.236*** 0.205*** 0.241*** 0.203*** 

 

(0.0364) (0.0363) (0.0738) (0.0723) (0.0768) (0.0760) 
Physical activity frequency 0.0402***   0.136***   0.134*** 

  

(0.0025)   (0.0050)   (0.0055) 

Household errands 

 

0.000725 

 

-0.00674* 

 

-0.00938** 

  

(0.0019) 

 

(0.0036) 

 

(0.0042) 

Housework 

 

0.00101 

 

-0.00593 

 

-0.00467 

  

(0.0027) 

 

(0.0051) 

 

(0.0060) 
Outdoor tasks 

 

0.0110***   0.0220***   0.0331*** 

  

(0.0023)   (0.0047)   (0.0051) 

Playing with own children 0.00556** 

 

0.00396 

 

0.00801 

  

(0.0026) 

 

(0.0046) 

 

(0.0054) 

Volunteer/Charity work 0.00231 

 

-0.000684 

 

0.0106* 
    (0.0027)   (0.0054)   (0.0056) 

Observations 51,068 51,068 51,068 51,068 51,068 51,068 

Note: * p<0.1; ** p<0.05; *** p<0.01. Retirement duration corresponds to Log(Retirement duration+1) in the regression models. Control 
variables include age, age squared, household size, and dummies for education levels, marital status, Australian states of residence and 

territories, and waves. Robust standard errors are in parentheses. 
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Table A1.2: Retirement and health for individuals without higher education 

    Self-reported good health Physical health Mental health 

 

(1) (2) (1) (2) (1) (2) 

Retirement status 0.366** 0.318** 1.047*** 0.978*** 1.000*** 0.906*** 

 

(0.1530) (0.1590) (0.3220) (0.3320) (0.3350) (0.3450) 
Physical activity frequency 0.0406***   0.132***   0.129*** 

  

(0.0040)   (0.0079)   (0.0086) 

Social contacts frequency 0.0024 

 

0.0146** 

 

0.0509*** 

  

(0.0037) 

 

(0.0071) 

 

(0.0078) 

Household errands 

 

-0.00316 

 

-0.0143** 

 

-0.0120* 

  

(0.0033) 

 

(0.0065) 

 

(0.0072) 
Housework 

 

-0.000521 

 

-0.0151* 

 

-0.00765 

  

(0.0047) 

 

(0.0089) 

 

(0.0100) 
Outdoor tasks 

 

0.00913** 

 

0.00355 

 

0.0118 

  

(0.0045) 

 

(0.0093) 

 

(0.0099) 

Playing with own children 0.00817** 

 

-0.00211 

 

-0.00504 

  

(0.0040) 

 

(0.0076) 

 

(0.0080) 

Playing with other children -0.000225 

 

-0.00928 

 

-0.0162* 

  

(0.0039) 

 

(0.0075) 

 

(0.0083) 

Volunteer/Charity work 0.00434 

 

-0.00772 

 

0.00926 

    (0.0039)   (0.0085)   (0.0081) 

Retirement duration 0.166*** 0.144** 0.264** 0.223* 0.204* 0.152 

 

(0.0632) (0.0625) (0.1180) (0.1140) (0.1220) (0.1210) 
Physical activity frequency 0.0419*** 

 

0.138*** 

 

0.136*** 

  

(0.0038) 

 

(0.0070) 

 

(0.0079) 

Household errands 

 

-0.00069 

 

-0.00597 

 

-0.00385 

  

(0.0030) 

 

(0.0054) 

 

(0.0063) 

Housework 

 

0.000522 

 

-0.00705 

 

0.00148 

  

(0.0044) 

 

(0.0076) 

 

(0.0089) 
Outdoor tasks 

 

0.0133***   0.0183***   0.0263*** 

  

(0.0036)   (0.0067)   (0.0075) 

Playing with own children 0.00945** 

 

0.00337 

 

0.000442 

  

(0.0038) 

 

(0.0067) 

 

(0.0074) 

Volunteer/Charity work 0.00422 

 

-0.00169 

 

0.0173** 

    (0.0038)   (0.0073)   (0.0072) 

Observations 23,284 23,284 23,284 23,284 23,284 23,284 

Note: * p<0.1; ** p<0.05; *** p<0.01. Retirement duration corresponds to Log(Retirement duration+1) in the regression models. Control 
variables include age, age squared, household size, and marital status, Australian states of residence and territories, and waves. Robust 

standard errors are in parentheses. 
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Table A1.3: Retirement and health for individuals with higher education 

     Self-reported good health Physical health Mental health 

 

(1) (2) (1) (2) (1) (2) 

Retirement status 0.255*** 0.238*** 0.571*** 0.525*** 0.607*** 0.524*** 

 

(0.0715) (0.0757) (0.1590) (0.1660) (0.1560) (0.1610) 
Physical activity frequency 0.0375*** 

 

0.134*** 

 

0.130*** 

  

(0.0034) 

 

(0.0073) 

 

(0.0077) 

Social contacts frequency 0.00454 

 

0.0109* 

 

0.0532*** 

  

(0.0033) 

 

(0.0065) 

 

(0.0075) 

Household errands 

 

0.00123 

 

-0.00908* 

 

-0.0197*** 

  

(0.0027) 

 

(0.0053) 

 

(0.0059) 
Housework 

 

-0.00422 

 

-0.0182** 

 

-0.0261*** 

  

(0.0038) 

 

(0.0084) 

 

(0.0093) 
Outdoor tasks 

 

0.00221 

 

0.013 

 

0.0271*** 

  

(0.0039) 

 

(0.0088) 

 

(0.0089) 

Playing with own children 0.00106 

 

0.00423 

 

0.0126 

  

(0.0037) 

 

(0.0068) 

 

(0.0081) 

Playing with other children 0.00311 

 

0.00068 

 

0.00115 

  

(0.0029) 

 

(0.0062) 

 

(0.0072) 

Volunteer/Charity work -0.000383 

 

-0.00242 

 

0.00493 

    (0.0038)   (0.0078)   (0.0085) 

Retirement duration 0.0778 0.0688 0.294*** 0.274*** 0.312*** 0.292*** 

 

(0.0481) (0.0482) (0.1060) (0.1050) (0.1070) (0.1060) 
Physical activity frequency 0.0388*** 

 

0.136*** 

 

0.134*** 

  

(0.0033) 

 

(0.0072) 

 

(0.0076) 

Household errands 

 

0.00293 

 

-0.00637 

 

-0.0166*** 

  

(0.0026) 

 

(0.0051) 

 

(0.0059) 

Housework 

 

0.00113 

 

-0.00846 

 

-0.0162* 

  

(0.0033) 

 

(0.0072) 

 

(0.0084) 
Outdoor tasks 

 

0.00940*** 

 

0.0279*** 

 

0.0423*** 

  

(0.0032) 

 

(0.0069) 

 

(0.0073) 

Playing with own children 0.00175 

 

0.00451 

 

0.0132 

  

(0.0036) 

 

(0.0068) 

 

(0.0081) 

Volunteer/Charity work 0.00202 

 

-0.000792 

 

0.00677 

    (0.0038)   (0.0080)   (0.0087) 

Observations 26,209 26,209 26,209 26,209 26,209 26,209 

Note: * p<0.1; ** p<0.05; *** p<0.01. Retirement duration corresponds to Log(Retirement duration+1) in the regression models. Control 
variables include age, age squared, household size, and marital status, Australian states of residence and territories, and waves. Robust 

standard errors are in parentheses. 
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Time use variables 

From wave 2 onwards, respondents were asked the following question: “How 

much time would you spend on each of the following activities in a typical week?” 

a) Paid employment 

b) Travelling to and from a place of paid employment 

c) Household errands, such as shopping, banking, paying bills, and keeping 

financial records (but do not include driving children to school and other 

activities) 

d) Housework, such as preparing meals, washing dishes, cleaning house, 

washing clothes, ironing and sewing 

e) Outdoor tasks, including home maintenance (repairs, improvements, 

painting, etc.), car maintenance or repairs and gardening 

f) Playing with your children, helping them with personal care, teaching, 

coaching or actively supervising them, or getting them to child care, 

school, and other activities 

g) Looking after other people’s children (aged under 12 years) on a regular, 

unpaid basis 

h) Volunteer or charity work (for example, canteen work at the local school, 

unpaid work for a community club or organization) 

i) Caring for a disabled spouse or disabled adult relative, or caring for 

elderly parents or parents-in-law 
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Testing for mediation effects between retirement and health 

Step 1: We show that retirement is associated with health (path  ). This step 

establishes that there is an effect that may be mediated. Results are reported in 

Tables 2.5, 2.7. 

 

 

 

Step 2: We show that retirement is associated with the possible mediators, e.g. 

health behaviors, social contacts and an active lifestyle (path  ). This step 

essentially involves treating the mediators as outcome variables. Results are 

reported in Tables 2.8 and 2.9. 

 

 

 

 

 

 

Step 3: We show that the mediators affect health (path  ) in a regression equation 

where retirement is also included as an explanatory variable. Results are reported 

in Table 2.10. 

 

 

 

 

 

 

 

 

Step 4: To establish that retirement predicts health indirectly, we use the 

Sobel test (Sobel, 1982). This test allows us to examine whether the indirect effect 

of retirement on health via the possible mediators (path      or equivalently, 

    ) is statistically significant. 

 

 

 

Retirement Health 
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Retirement 
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36-Item Short Form Survey (SF-36) 

1. In general, would you say your health is: 

Excellent/ Very good/ Good/ Fair/ Poor 

2. Compared to one year ago, how would you rate your health in 

general now? 

Much better now than one year ago/ 

Somewhat better now than one year ago/ 

About the same/ 

Somewhat worse now than one year ago/ 

Much worse now than one year ago/ 

 

The following items are about activities you might do during a typical day. 

Does your health now limit you in these activities? If so, how much? 

3. Vigorous activities, such as running, lifting heavy objects, participating in 

strenuous sports 

4. Moderate activities, such as moving a table, pushing a vacuum cleaner, 

bowling, or playing golf 

5. Lifting or carrying groceries 

6. Climbing several flights of stairs 

7. Climbing one flight of stairs 

8. Bending, kneeling, or stooping 

9. Walking more than a mile 

10. Walking several blocks  

11. Walking one block 

12. Bathing or dressing yourself 

Yes, limited a lot/ Yes, limited a little/ No, not limited at all 

 

During the past 4 weeks, have you had any of the following problems with 

your work or other regular daily activities as a result of your physical health? 

13. Cut down the amount of time you spent on work or other activities 

14. Accomplished less than you would like 
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15. Were limited in the kind of work or other activities 

16. Had difficulty performing the work or other activities (for example, it 

took extra effort) 

Yes/ No 

During the past 4 weeks, have you had any of the following problems with 

your work or other regular daily activities as a result of any emotional 

problems (such as feeling depressed or anxious)? 

17. Cut down the amount of time you spent on work or other activities 

18. Accomplished less than you would like 

19. Didn't do work or other activities as carefully as usual 

Yes/ No 

20. During the past 4 weeks, to what extent has your physical health or 

emotional problems interfered with your normal social activities with 

family, friends, neighbors, or groups? 

Not at all/ Slightly/ Moderately/ Quite a bit/ Extremely 

21. How much bodily pain have you had during the past 4 weeks? 

None / Very mild / Mild / Moderate / Severe / Very severe 

22. During the past 4 weeks, how much did pain interfere with your normal 

work (including both work outside the home and housework)? 

Not at all/ A little bit/ Moderately/ Quite a bit/ Extremely 

 

These questions are about how you feel and how things have been with you 

during the past 4 weeks. For each question, please give the one answer that 

comes closest to the way you have been feeling. How much of the time during 

the past 4 weeks... 

23. Did you feel full of pep? 

24. Have you been a very nervous person? 

25.  Have you felt so down in the dumps that nothing could cheer you up? 

26. Have you felt calm and peaceful? 

27. Did you have a lot of energy? 

28. Have you felt downhearted and blue? 



 

 

51 

 

29. Did you feel worn out?  

30. Have you been a happy person? 

31. Did you feel tired? 

All of the time/ Most of the time/ A good bit of the time/ Some of the time/ A 

little of the time/ None of the time 

32. During the past 4 weeks, how much of the time has your physical health 

or emotional problems interfered with your social activities (like visiting 

with friends, relatives, etc.)? 

All of the time/ Most of the time/ Some of the time/ A little of the time/ None 

of the time 

 

How TRUE or FALSE is each of the following statements for you. 

33. I seem to get sick a little easier than other people 

34. I am as healthy as anybody I know 

35. I expect my health to get worse 

36. My health is excellent 

Definitely true/ Mostly true/ Don't know/ Mostly false/ Definitely false 

 

Note that questions 1, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 21, 22, 33, 34, 

35, 36 capture the physical health dimension whereas questions 17, 18, 19, 20, 23, 

24, 25, 26, 27, 28, 29, 30, 31, 32 refer to the mental health dimension. 
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CHAPTER 3 

 

LOCUS OF CONTROL, HEALTH, AND HEALTHCARE UTILIZATION 

 

3.1 Introduction  

 Economists and other social scientists are becoming increasingly interested 

in the study of people’s non-cognitive skills. Non-cognitive skills are often 

viewed as a form of productive human capital that can be influenced through 

purposeful investments in education, parental involvement as well as policy 

interventions (Cobb-Clark and Schurer, 2013; Boyce et al., 2013).  

 Almlund et al. (2011), for example, develop an economic model that 

accommodates the role of non-cognitive characteristics in driving a battery of 

economic and social outcomes. They show that certain non-cognitive skills, such 

as the Big Five (agreeableness, conscientiousness, extraversion, neuroticism and 

openness to experiences), are powerful predictors of social and economic success. 

Such skills in fact appear to be as important, if not more important, than 

cognition. The general concensus from previous studies is that non-cognitive 

characteristics are powerful predictors of various economic outcomes and 

behaviors including schooling, wages, crime, health behaviors and health itself 

(see e.g. Bowles et al., 2001; Heckman et al., 2006; Borghans et al., 2008). 

     In this study, we focus our attention on one specific non-cognitive skill, 

namely locus of control, and evaluate its links with health and healthcare 

utilization. Locus of control is a psychological concept capturing "whether or not 

the person perceives a causal relationship between his own behavior and the 

reward" (Rotter, 1966, p. 1). A distinction is often made between individuals with 

an internal versus external locus of control. Those with an internal locus of control 

believe that life's outcomes and the events they encounter are consequences of 

their own actions. In contrast, those with an external locus of control believe that 

life's outcomes are largely influenced by external factors such as fate, luck or 
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other people (see e.g. Heckman et al., 2006; Cobb-Clark and Schurer, 2013; 

Schultz and Schultz, 2016). 

     Earlier studies have found a significant relationship between locus of 

control and health outcomes (Mackenbach et al., 2002; Stürmer et al., 2006; Gale 

et al., 2008). However, little is known about the potential pathways underlying 

this relationship. Earlier studies also appear to be limited in explaining how locus 

of control relates to healthcare utilization. A natural question of interest is whether 

certain health behaviors and activities of daily life are pathways through which 

locus of control affects health and healthcare utilization. The current study 

addresses this question by drawing longitudinal data from the Household Income 

and Labor Dynamics of Australia (HILDA) survey. We are particularly interested 

in the following questions: What is the relationship between locus of control and 

health - self-assessed health, physical and mental health? Do those with a more 

internal locus of control have better health? Do they require less healthcare? What 

are the various possible pathways that could help explain the relationship between 

locus of control and health or healthcare utilization? Providing an answer to these 

questions is an important step in developing an understanding not only of whether 

locus of control matters, but why it matters. 

     A growing body of literature examines the relationship between health-

related locus of control and health behaviors. Steptoe and Wardle (2001) provide 

an extensive review. Their review suggests that health-related locus of control 

plays, in fact, only a moderate role in explaining health behaviors. As the authors 

note, this may be because most studies look at correlations between health-related 

locus of control scores and health behaviors, making it difficult to assess any 

causal implications. In addition, most of the previous studies rely on small, non-

representative samples, which tend to limit statistical power in the analysis. 

Chiteji (2010) and Cobb-Clark et al. (2014) are two notable exceptions. Using 

data from the US Panel Study of Income Dynamics, Chiteji (2010) examines the 

link between two specific non-cognitive skills, future orientation and self-efficacy 

(which is closely related to locus of control), and the decision to consume alcohol 



 

 

54 

 

and do physical activity. Her analysis reveals that individuals who are more 

future-oriented are less likely to consume alcohol and more likely to exercise. At 

the same time, self-efficacy is negatively associated with alcohol consumption 

and positively associated with the decision to exercise. More recently, Cobb-Clark 

et al. (2014) utilized nationally representative data from HILDA and a measure of 

generalized locus of control. They were able to show that individuals' sense of 

control is systematically related to their decisions to eat healthily and exercise 

more regularly. 

     A smaller but growing literature examines the link between locus of control 

and health outcomes. This literature documents that locus of control is positively 

correlated with various health outcomes. For example, men and women with a 

strong sense of control have a reduced risk of obesity (Gale et al., 2008). They are 

also more likely to report higher satisfaction with their own health (Mackenbach 

et al., 2002; Gale et al., 2008) and may face a lower risk of myocardial infarction 

(Stürmer et al., 2006). In addition, there is evidence to suggest that those with 

internal control tendencies are generally less prone to experiencing psychological 

distress (Leung et al., 2000; Gale et al., 2008) and depression (Arraras et al., 

2002). 

     While these previous studies in psychology contribute meaningfully to our 

understanding of the link between locus of control and health, they are often based 

on small samples of individuals with certain health conditions (e.g. cancer versus 

non-cancer patients, post-myocardial infarction patients) or those residing in 

specific locations. More importantly, however, the previous studies do not 

formally analyze what drives the link between locus of control and health. Hence, 

they provide no guidance on the specific mechanisms underlying this relationship. 

Understanding such mechanisms is a novel contribution and could have important 

implications for the design of health policies. 

     Analysis reveals that people's health and healthcare utilization are 

significantly related to the extent to which they feel in control of life's outcomes. 

Men and women with an internal locus of control are more likely to have better 
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self-assessed health, physical and mental health. They are less likely to suffer 

from a long-term health condition and to require inpatient or outpatient care. The 

findings also suggest that maintaining healthy habits and the extent of social 

capital are possible reasons why those with an internal locus of control enjoy 

better health. Similar pathways can explain a lower need for healthcare. Overall, 

our results provide new insights into the benefits of locus of control and the 

importance of non-cognitive skills for people's lives in general. 

 

3.2 Literature review 

3.2.1 Conceptual framework and contribution 

 We consider a simple conceptual framework of health production. 

According to Grossman (1972), health is part of human capital and can be 

increased by adopting specific health behaviors. The health stock, measured in 

terms of healthy time, provides both consumption benefits and greater earnings 

potential. That is, healthy time can be allocated to leisure activities, which has a 

positive impact on an individual’s utility. But healthy time can also be used for 

work in the labor market, thereby increasing one’s earnings. Grossman’s (1972) 

model stimulated a large literature and several papers provided developments 

since then that shed light on how various factors, including socio-economic status, 

education, social capital and discount rates, increase the stock of health capital 

(Bolin et al., 2003; Becker, 2007; Galama and van Kippersluis, 2018). 

 We have adapted this framework by linking individuals’ perceptions of 

control with their health and healthcare use via lifestyle choices and social capital. 

Emerging literature in economics also links control beliefs with economic 

decision-making. Locus of control affects an individual’s subjective beliefs about 

the probability that specific outcomes will occur leading to personal and economic 

success in terms of educational attainment, employment, occupational choice and 

health behaviors (Coleman and Deleire, 2003; Flouri, 2006; Heckman et al., 

2006). 
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 We hypothesize various pathways in order to explain how locus of control 

relates to health and healthcare use. We draw upon evidence from the economic 

literature highlighting the importance of two forms of human capital investments: 

lifestyle choices and social capital. Both factors are worth investigating because 

they are critical inputs in health production and relevant to health policies 

(Ohrnberger et al., 2017; Kesavayuth et al., 2018). Lifestyle choices account for 

almost 70% of the burden of disease (WHO, 2009). Social capital, including 

social networks and social support, is conducive to better health (Smith and 

Christakis, 2008; Dour et al., 2014). Moreover, previous studies show that 

perceptions of control are significantly related to lifestyle choices and social 

capital (Cobb-Clark et al., 2014; Buddelmeyer and Powdthavee, 2016). Thus, in 

our conceptual framework individuals invest in social capital and adopt specific 

behaviors in order to increase their stock of health capital. Those with a more 

internal locus of control may invest more because their expected returns are 

higher. We have drawn fourteen waves of panel data from HILDA to estimate a 

reduced form equation linking perceptions of control with health and healthcare 

use. 

 As well as being significant for the health psychology literature, our paper 

makes an important contribution to the economic literature. To the best of our 

knowledge, there are only two other economic analyses linking non-cognitive 

abilities (in particular, self-efficacy, future orientation, and locus of control) with 

health habits. Using data from the US Panel Study of Income Dynamics, Chiteji 

(2010) shows that individuals who are more future-oriented are less likely to 

consume alcohol and more likely to exercise. Self-efficacy is negatively 

associated with alcohol consumption and positively associated with the decision 

to exercise. In contrast to our study, however, Chiteji (2010) did not consider the 

link between perceived control and health, while the empirical implications of her 

model were not tested against alternative explanations. 

 Cobb-Clark et al. (2014) use data from HILDA and find that men with an 

internal locus of control tend to eat healthily and exercise more regularly. Men 
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expect higher returns to their investments while women derive greater satisfaction 

from healthy habits. Cobb-Clark et al.’s (2014) findings shed light on the 

relationship between locus of control and health, but healthcare use is not a focus 

of their work. To fill this research void, we have considered two separate 

measures of healthcare use reflecting curative care and one capturing preventive 

care. We have also tested whether two forms of human capital investments – 

social capital and lifestyles – can explain how locus of control relates to health 

and healthcare use. As well as being significant from an empirical point of view, 

our analysis would also be useful for aiding the design of interventions that 

promote people’s health. 

 

3.2.2 Locus of control and health outcomes 

 Leung et al. (2000) study the role of locus of control as a stress moderator. 

In particular, they hypothesize that external locus of control is negatively 

associated with job satisfaction and positively associated with higher levels of 

psychological distress. They also examine whether locus of control moderates the 

relationship between stressors (sources of faculty stress) and job satisfaction/ 

psychological distress. This study targeted 106 university teachers (86 males, 20 

females) from four tertiary institutes in Hong Kong. Using multiple regression 

analysis, the results show that individuals with external locus of control are likely 

to report lower job satisfaction and higher levels of psychological distress. 

Additionally, locus of control works as a moderator in some of the stressors-job 

satisfaction/ psychological distress relationships. 

 Mackenbach et al. (2002) take into account psychological factors in the 

relationship between self-assessed health and mortality. Their study utilizes data 

from a cohort study in the southeastern Netherlands. The data is collected by 

postal surveys and structured interviews in the year of 1991 and 1998. The 

analysis is implemented in three stages. The first stage uses Cox proportional 

hazards analysis to analyze the relationship between mortality and self-assessed 

health. Stage two examines which psychological variables are the determinants of 
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both health and mortality. Stage three is similar to stage one but adds 

psychological variables as controls. First stage results suggest that self-assessed 

health is highly correlated with mortality. The second stage shows that 

psychological variables including locus of control significantly associate with 

health but correlates with mortality with a weaker magnitude. In conclusion, this 

paper shows evidence of the impact of psychological factors including locus of 

control on individuals’ self-assessed health. 

In another related paper, Arraras et al. (2002) compare responses from 

questionnaires of 51 cancer patients with pain and 67 chronic pain patients 

without cancer. They investigate whether locus of control scores could predict the 

level of distress. The results show that lower internal locus of control beliefs 

predict higher depression. Thus, the paper identifies the impact of locus of control 

on depression – another aspect of mental health. However, this study utilizes a 

very small sample and thus it is hard to generalize its findings.  

Leong et al. (2004) examine the determinants of the level of adherence to 

medical recommendations and health advice among 52 patients. This research 

employs responses from structured questionnaires. The results show that health-

related locus of control induces weight loss. Additionally, people with internal 

locus of control tend to have higher levels of adherence to physical activities and 

social interactions. The results indicate that locus of control may have an impact 

on patients’ commitment to health advice and recommendations which are likely 

to improve their health. Since this study uses simple linear regressions with a 

small sample, there is a need to extend the study to see if the impact of locus of 

control would still be valid in the context of a larger dataset.  

Stürmer et al. (2006) study the relationship between personality and the risk 

of cancer and cardiovascular disease across 5,114 German women and men aged 

40-65 in 1992 and 1995. They use the method of recruitment and follow-up of a 

cohort. In 2002, respondents were contacted to fill out a questionnaire about their 

chronic diseases. The results showed that high internal locus of control over 

disease was associated with a decreased risk of myocardial infarction (heart 
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attack). The paper concluded that internal locus of control over disease seems to 

be associated with a reduced risk for common chronic diseases, suggesting that 

locus of control may affect unmeasured health related behavior. 

Gale et al. (2008) examine the impact of locus of control at age 10 on self-

reported health outcomes including overweight, obesity, psychological distress, 

health and hypertension at age 30 controlling for other demographic factors. The 

paper uses a nationally representative dataset for England – the 1970 British 

Cohort Study. At age 10, around 11 thousand children were invited to join the 

survey and 65% of them were interviewed at the age of 30. The results show that 

30 year old individuals with a higher internal locus of control score at the age of 

10 have a reduced risk of being obese, being overweight, having fair or poor self-

reported health and psychological distress. In addition, women with internal locus 

of control tendencies have a reduced risk of high blood pressure. Thus, the paper 

indicates that children with a stronger sense of control over their life seem to have 

better health outcomes when they grow up.  

 

3.2.3 Locus of control and health behaviors 

 Steptoe and Wardle (2001) provide a review of previous papers about the 

relationship between locus of control and health behaviors. They conclude that the 

inconsistent and small associations between variables found in previous studies 

may be due to the use of small samples, and an overreliance on correlations rather 

than causal inference. For these reasons, they attempt to improve the 

generalizability of the findings by using data from 4,358 female and 2,757 male 

university students from 18 European countries. Based on multivariate logistic 

regressions, their results show that high internal locus of control was associated 

with increased probability of healthy behaviors such as exercise, eating fiber, and 

avoiding fat and salt intake . However, several limitations should be noted. Cross-

sectional data of a relatively homogenous sample in terms of age, health and 

educational status were collected, which might mask possible heterogeneous 
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outcomes. Additionally, self-reported questionnaires can cause reporting bias in 

health behaviors. 

 Chiteji (2010) uses data from the US Panel Study of Income Dynamics to 

examine the relationship between non-cognitive skills including future orientation 

and self-efficacy (which are closely related to locus of control), and drinking and 

exercising behaviors. Using logistic regressions, her results reveal that individuals 

who are more future-oriented are less likely to drink alcoholic beverages and more 

likely to do physical exercise. Similarly, self-efficacy is negatively related to 

drinking and positively associated with exercising. Overall, the paper finds that 

non-cognitive skills are positively associated with good health behaviors and tend 

to reduce negative health behaviors.  

 In another study, using the Australian dataset of the Household, Income and 

Labor Dynamics in Australia (HILDA), Cobb-Clark et al. (2014) investigate the 

relationship between individuals’ locus of control and the decision to exercise 

regularly, eat well, drink moderately, and avoid tobacco. Since locus of control 

does not appear to have sufficient within-individual variation, they employ a 

partially correlated random-effects approach in which the person-specific means 

of the time-varying variables are included as additional regressors to proxy the 

fixed effects. In line with Chiteji (2010), they find that people who have higher 

internal locus of control are more likely to eat well and exercise regularly.   

 

3.3 Data 

 Our data come from waves 2-15 of the Household Income and Labour 

Dynamics of Australia (HILDA) survey.
13

 HILDA collects nationally 

representative, longitudinal information on individuals aged 15 or older through 

both face-to-face interviews and self-completion questionnaires. The survey 

                                                
13

 Data on locus of control are collected in waves 3, 4, 7, 11 and 15, while data on the number of 

doctor visits are collected in waves 9 and 13, and data on whether the respondent had been 

hospitalized are drawn from waves 4, 9 and 13. We were not able to utilize the first wave of the 

HILDA survey as information on negative life events, one of our key variables, was collected from 

wave 2 onwards. 
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started in 2001 with participation of almost 14,000 individuals from 7,682 

households. Watson and Wooden (2012) provide detailed information on the 

HILDA survey. 

 For the regression analysis, we focus our attention on respondents aged 15-

75 over our sample period. After excluding observations with missing answers to 

the questions required for our analysis, the final sample corresponded to an 

unbalanced panel of 14,656 individuals (7,241 males, 7,415 females), and 116,010 

observations (57,783 males, 58,227 females). Table 3.1 provides descriptive 

statistics. 

 

Table 3.1: Descriptive statistics 

     Variable Observations Mean S.D. Min Max 

Self-reported health 116,010 3.46 0.93 1 5 
Physical health (SF-36) 116,010 78.64 19.64 0 100 

Mental health (SF-36) 116,010 76.77 18.23 0 100 

Long-term health conditions 116,010 0.23 0.42 0 1 
Hospitalized in the past year 25,544 0.11 0.32 0 1 

Doctor visits in the past year 18,260 4.26 5.84 0 99 

Locus of control 40,784 38.53 7.34 17 49 
Age 116,010 42.92 15.88 15 75 

Male 116,010 0.50 0.50 0 1 
Household size 116,010 2.94 1.45 1 16 

Real household income 116,010 11.21 0.72 3.39 13.76 

College and above 116,010 0.57 0.50 0 1 
Time preference 116,010 0.08 0.27 0 1 

Marital status 
     Legally married 116,010 0.54 0.50 0 1 

Living as a couple 116,010 0.14 0.35 0 1 

Separated 116,010 0.03 0.16 0 1 

Divorced 116,010 0.06 0.23 0 1 
Widowed 116,010 0.02 0.15 0 1 

Never married and not living as a couple 116,010 0.22 0.41 0 1 

Employment status 
     Employed 116,010 0.70 0.46 0 1 

Unemployed 116,010 0.03 0.18 0 1 

Not in the labor force 116,010 0.27 0.44 0 1 

Big 5 personality traits 
     Extroversion 26,565 4.43 1.08 1 7 

Agreeableness 26,565 5.38 0.90 1 7 
Conscientiousness 26,565 5.11 1.02 1 7 

Emotional stability 26,565 5.17 1.06 1 7 

Openness to experience 26,565 4.25 1.04 1 7 

Health behaviors 
     Smoking frequency 116,010 0.53 1.12 0 3 

Drinking frequency 116,010 2.49 1.81 0 6 
Physical activity frequency 116,010 2.63 1.51 0 5 

Social contacts 116,010 3.52 1.44 0 6 

Time use 
     Outdoor tasks 116,010 4.07 6.13 0 120 

Volunteering/Charity work 116,010 1.03 3.47 0 120 
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3.3.1 Health measures 

 Health is captured by four separate measures: a single question on self-

assessed health, a single question on whether the respondent had any long-term 

health conditions, as well as multiple questions about physical and mental health. 

The question on self-assessed health asks: “In general, would you say your health 

is?” Answers are reported on a 5-point scale that ranges from 1 (excellent) to 5 

(poor). For the analysis, we reversed the scale of possible responses so that higher 

values indicate better health. The self-assessed health measure is widely used in 

the literature and has been shown to be a good predictor of objective health 

outcomes including morbidity and mortality (e.g. Miilunpalo et al., 1997; Franks 

et al., 2003; Schnittker and Bacak, 2014).   

 We also use the 36-item Short Form Survey (SF-36) to construct two 

separate measures – one for physical and one for mental health. Of the 36 items, 

22 fall in the category of physical health and 14 are in the category of mental 

health. In the HILDA survey, physical health is measured along 4 dimensions 

(physical functioning, role-physical, body pain and general health) and each 

dimension is provided in standardized form on a 0-100 scale where higher values 

represent better health. There are also 4 dimensions to mental health (social 

functioning, role emotional, mental health and vitality) with scores being again 

bounded between 0 and 100. We generate a summary measure for physical health 

by computing the average of the 4 physical health dimensions for each 

observation. Similarly, we average the scores of the 4 mental health dimensions 

for each observation to construct a measure of mental health. The SF-36 measure 

is frequently used in the literature and is considered a good proxy for a person’s 

health status (e.g. Brazier et al., 1992; Hemingway et al., 1997; Zhu, 2016). 

 We also take advantage of HILDA data on long-term health conditions. We 

construct a binary indicator that takes the value 1 if the respondent stated that 

he/she had any long-term health condition, impairment or disability which 

restricted his/her everyday activities. 
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3.3.2 Healthcare utilization 

 Healthcare utilization is captured by two separate measures. The first 

concerns the numbers of doctor visits in the past 12 months (i.e. outpatient care). 

The wording of the question is as follows: “Approximately how many times have 

you seen your family doctor or another general practitioner (GP) in the last 12 

months?” Respondents were also asked whether, during the last 12 months, they 

had ever been a patient in a hospital overnight (i.e. inpatient care). Based on this 

question, we construct a dummy variable that is equal to 1 if the respondent had 

been hospitalized and 0 otherwise. 

 

3.3.3 The locus-of-control measure 

 We define locus of control using the answers to seven questions. The 

questions are: (1) I have little control over the things that happen to me; (2) There 

is really no way I can solve some of the problems I have; (3) There is little I can 

do to change many of the important things in my life; (4) I often feel helpless in 

dealing with the problems of life; (5) Sometimes I feel that I’m being pushed 

around in life; (6) What happens to me in the future mostly depends on me; and 

(7) I can do just about anything I really set my mind to do. Possible answers are 

on a 7-point scale that ranges from 1 (strongly disagree) to 7 (strongly agree).  

 It is worth noting that Cronbach’s alpha is 0.84, suggesting that the different 

locus-of-control questions are sufficiently closely related with one another. This 

allows us to calculate a single index for locus of control by reversing the scores of 

questions 1 through 5 and adding the scores of questions 6 and 7. The total score 

thus ranges from 7 to 49 with higher values indicating a higher (more internal) 

locus of control. A similar index has been used in many previous studies in the 

literature (see e.g. Semykina and Linz, 2007; Caliendo et al., 2015; Buddelmeyer 

and Powdthavee, 2016; Kesavayuth et al., 2018). 
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3.4 Empirical approach  

 Let     be a particular health or healthcare utilization measure of individual 

i at time t. Our empirical model is specified as follows: 

   

                                                                   (3.1)         

 

where      represents locus of control,     is a vector of time-varying predictor 

variables including regional fixed effects,    is year fixed effects,    is the person-

specific error and     is the idiosyncratic error.  

 As usual, the two error terms    and      are assumed to be uncorrelated with 

the explanatory variables included in the model. However, this assumption is 

likely to be violated. There may be, for instance, unobserved individual 

characteristics such as discount rates and family background that correlate 

simultaneously with a person's perceptions of control and his/her health. Thus, to 

estimate equation (3.1) one needs to deal appropriately with time-invariant 

unobserved heterogeneity at the individual level. 

 In the context of longitudinal data, the use of (i) fixed effects and (ii) 

random effects models allow us to deal with unobserved heterogeneity. We 

choose the second approach for two main reasons. First, random effects 

estimation is largely preferred in the literature when analyzing the effects of locus 

of control. Cobb-Clark and Schurer (2013) showed that any changes in locus of 

control over time are small, on average, and are largely unrelated to demographic, 

labor market and health events. The lack of sufficient within person variation 

makes the use of fixed effects estimation problematic
14

. In addition, using a 

random effects model has the advantage that the effects of important explanatory 

variables, which are either time-invariant or may not have repeated measurements 

available, are estimated. 

                                                
14

 Nikolaev (2018) provides a thorough discussion highlighting the advantages of a random effects 

model in estimating the effects of variables that do not vary substantially. 
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 To test the stability of locus of control, we test for normality of locus of 

control, showing that the skewness is -0.6155 and kurtosis is 2.9372, rejecting the 

hypothesis that locus of control is normally distributed, indicating the non-

parametric techniques should be applied to assess the stability of locus of control 

as people age. According to Kesavayuth et al. (2018), using the same dataset, they 

conduct two non-parametric stability tests: the Wilcoxon signed-rank tests test the 

null hypothesis that matched pairs of observations have same distribution and 

median while sign tests of matched pairs test the null hypothesis that matched 

pairs have same median but make no assumption regarding their distribution. The 

results of the two stability tests are summarized in Table A2.1 and A2.2 in the 

Appendix. The tests fail to reject the null hypothesis that locus of control is stable 

for the full sample. However, by gender and age group, the medium-run locus of 

control is not stable among women, older individuals, and older women. Thus, 

locus of control is shown to be not fully stable which is in line with Cobb-Clark 

and Schurer (2013). This suggests that treating locus of control as an exogenously 

specified variable may be incorrect. Thus, we construct a cleaner locus of control 

measure that is free from potential sources of bias.  

 We approach the estimation as follows. First, we construct a cleaner locus-

of-control measure by trimming the locus-of-control data at the 99th percentile
15

 

and by removing observations with a significant number of negative life events
16

. 

We then follow Buddelmeyer and Powdthavee (2016) who recommend 

constructing a time-invariant locus-of-control measure by regressing      on 

socioeconomic and demographic characteristics: 

 

                                                                                          (3.2)  

     

                                                
15

 Qualitatively similar results are obtained if we trim the sample at the 95th percentile or 

alternatively ‘Winsorize’ the locus-of-control data at the 99th or 95th percentile. These results are 

available upon request. 
16

 Cobb-Clark and Schurer (2013) demonstrated that in the HILDA data some women became 

significantly more external after experiencing 12 or more negative life events. Accordingly, we 

removed 8,049 observations based on the same 12 negative life events. 
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where t refers to waves 3, 4, 7, 11 and 15 for which locus of control measures are 

available,     is the same vector of control variables as in equation (3.1). We 

estimate equation (3.2) using the fixed effects estimator, and then obtain the 

individual fixed effects,    . By construction, these fixed effects – or time-invariant 

locus of control – are orthogonal to changes in the various socioeconomic and 

demographic characteristics. Figure 3.1 presents a simple plot of our adjusted 

locus-of-control measure against its pooled raw data counterpart.  

 

 

Figure 3.1: A Kernel plot of the standardized locus of control distributions 

 

After this adjustment, equation (3.1) can be written out as 

 

                                                                   (3.3) 

                

where     is person-specific, time-invariant locus of control. For the reasons 

outlined earlier, equation (3.3) is estimated using a random effects model with 

robust standard errors clustered at the individual level. The person-specific means 
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of the time-varying predictors are also included as additional control variables in 

order to proxy the fixed effects (e.g. Mundlak, 1978; Chamberlain, 1982; 

Böckerman and Ilmakunnas, 2009; Cobb-Clark et al., 2014).  

 

3.5 Health, healthcare utilization and locus of control 

 Do individuals with a more internal locus of control have better health and 

require less health care? To answer this question, Table 3.2 presents results for 

each of our four health measures – standardized self-assessed health, standardized 

physical and mental health, and the likelihood of suffering from a long-term 

condition. Exogenous control variables consist of age, gender and time (waves). 

Other explanatory variables include our adjusted locus-of-control measure, 

household size, real household income, educational attainment, time preference,
17

 

employment status, marital status and regional fixed effects. In all regression 

models, we also account for the Big Five personality traits (agreeableness, 

conscientiousness, emotional stability, extraversion and openness to experiences), 

which allows us to disentangle the effects of locus of control from other closely 

related traits, especially conscientiousness and emotional stability (e.g. Almlund 

et al., 2011; Bogg and Roberts, 2004). 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                
17

 A question on time preference, available in waves 1, 2, 3, 4, 6, 8, 10, 12 and 14 of HILDA, asks: 

“In planning your saving and spending, which of the following time periods is most important to 

you?” Based on this question, we constructed an indicator variable for being future oriented that is 

equal to 1 if the respondent replied “the next 5-10 years” or “more than 10 years ahead” and 0 

otherwise. 
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Table 3.2: Locus of control and health  

   
  

Self-reported health Physical health Mental health 
Long term health 

condition 

Locus of control 0.221*** 0.245*** 0.317*** -0.0589*** 

 
(0.0065) (0.0066) (0.0060) (0.0026) 

Male -0.0565*** -0.0288** 0.0794*** 0.0463*** 

 
(0.0123) (0.0118) (0.0106) (0.0049) 

Age -0.0094 0.0325*** 0.0181* -0.00948** 

 
(0.0109) (0.0104) (0.0098) (0.0045) 

Age squared -0.0123*** -0.0362*** 0.0013 0.0153*** 

 
(0.0028) (0.0027) (0.0030) (0.0014) 

Household size -0.00973*** 0.0035 -0.0045 -0.0023 

 
(0.0034) (0.0029) (0.0034) (0.0015) 

Real household income 0.0167*** 0.00857* 0.0263*** -0.0014 

 
(0.0049) (0.0046) (0.0053) (0.0025) 

Agreeableness 0.0145** -0.0097 -0.0053 0.00581** 

 
(0.0066) (0.0064) (0.0058) (0.0027) 

Conscientiousness 0.0640*** 0.0500*** 0.0445*** -0.0114*** 

 
(0.0065) (0.0060) (0.0056) (0.0026) 

Emotional stability 0.0850*** 0.0674*** 0.147*** -0.00784*** 

 
(0.0068) (0.0064) (0.0059) (0.0027) 

Extroversion 0.0127** -0.0214*** 0.0229*** 0.00625*** 

 
(0.0061) (0.0057) (0.0052) (0.0024) 

Openness to experience 0.0290*** -0.0080 -0.0550*** 0.00675** 

 
(0.0066) (0.0062) (0.0057) (0.0026) 

Time preference 0.124*** 0.0740*** 0.0709*** -0.0171** 

 
(0.0205) (0.0186) (0.0163) (0.0085) 

College and above 0.0185 -0.0295** -0.0200 0.0099 

 
(0.0150) (0.0129) (0.0152) (0.0064) 

Unemployed 0.0229* -0.0019 -0.0606*** 0.0224*** 

 
(0.0136) (0.0128) (0.0165) (0.0067) 

Not in the labor force -0.0597*** -0.134*** -0.127*** 0.0516*** 

 
(0.0091) (0.0096) (0.0102) (0.0044) 

Living as a couple 0.0081 0.0119 0.0026 0.0078 

 
(0.0128) (0.0120) (0.0135) (0.0059) 

Separated 0.0308 0.0469** -0.186*** 0.0141 

 
(0.0217) (0.0212) (0.0266) (0.0109) 

Divorced 0.0240 0.0279 -0.0479* 0.0191* 

 
(0.0237) (0.0237) (0.0280) (0.0113) 

Widowed 0.0798** 0.0379 -0.159*** -0.0163 

 
(0.0365) (0.0398) (0.0468) (0.0220) 

Never married and not living as a couple 0.0225 0.0503*** -0.0340* 0.0056 

 
(0.0176) (0.0150) (0.0179) (0.0075) 

N individuals 14,656 14,656 14,656 14,656 
N observations 116,010 116,010 116,010 116,010 

Note: *p<0.1 **p<0.05 ***p<0.01. Control variables include the individual-specific means of all time-varying variables, Australian states of 

residence and territories, and waves. Robust standard errors are in parentheses. 

 

 Looking across the columns of Table 3.2, we can see that standardized locus 

of control, in which a positive deviation from the mean reflects a relatively more 

internal locus of control, is associated with better health outcomes. This implies 

that individuals with an internal locus of control are more likely to report higher 

satisfaction with their own health, consistent with previous findings in the 

literature (e.g. Mackenbach et al., 2002; Gale et al., 2008). They are also more 

likely to have higher levels of physical and mental health and less likely to suffer 

from a long-term health condition. We can see that a one-standard deviation 



 

 

69 

 

increase in internal sense of control is associated with an approximately 0.22 

standard deviation increase in self-reported health, a 0.24 standard deviation 

increase in physical health, a 0.31 standard deviation increase in mental health and 

a 5.9 percentage point decrease in the likelihood of having a long-term health 

condition.
18

 The estimated coefficient on locus of control is statistically 

significant in all regression models at p-values < 0.01. 

 Up until now the analysis has focused on various health measures as the 

outcome variables of interest. To gain a deeper understanding of how people’s 

perceptions of control relate to their health, it would also be useful to consider 

measures of healthcare utilization. We do this in Table 3.3, which presents results 

for both outpatient and inpatient care.
19

 Here, we utilize the same econometric 

methodology and the same set of explanatory variables as for the previous 

regression models. We find that those with an internal locus of control continue to 

enjoy significantly better health in that they require less healthcare. A one-

standard deviation increase in the extent to which individuals have an internal 

sense of control is associated with an approximately 1 percentage point decrease 

in the probability of being hospitalized
20

 as well as a 0.68 standard deviation 

decrease in the number of doctor visits. The corresponding coefficient estimates 

are highly significant at p-values < 0.01. Thus, the results so far tell a consistent 

story: individuals with an internal locus of control are more likely to report being 

healthier and less likely to require healthcare. 

 

 

 

 

 

 

                                                
18

 We also estimated the regression for whether the respondent had a long-term health condition 

using the Chamberlain-Mundlak approach in a random effects probit model, and found our results 

to be unchanged. 
19

 For outpatient care, we use responses to the question on the number of doctor visits, which have 

been standardized to mean 0 and standard deviation 1. 
20

 Qualitatively similar results were obtained in a correlated random effects probit model. 
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Table 3.3: Locus of control and healthcare utilization 
 

 
Hospitalized Doctor visits 

Locus of control -0.0110*** -0.683*** 

 
(0.0025) (0.0579) 

Male -0.0132*** -0.882*** 

 
(0.0044) (0.0999) 

Age -0.0006 -0.1070 

 
(0.0049) (0.1250) 

Age squared 0.00624*** 0.162** 

 
(0.0024) (0.0654) 

Household size 0.0028 -0.0906 

 
(0.0031) (0.0613) 

Real household income 0.0020 -0.0046 

 
(0.0054) (0.1090) 

Agreeableness 0.00808*** 0.224*** 

 
(0.0024) (0.0538) 

Conscientiousness -0.0017 0.0123 

 
(0.0024) (0.0528) 

Emotional stability -0.0101*** -0.516*** 

 
(0.0026) (0.0588) 

Extroversion 0.00988*** 0.257*** 

 
(0.0022) (0.0494) 

Openness to experience -0.0118*** -0.193*** 

 
(0.0023) (0.0531) 

Time preference -0.0108 -0.483*** 

 
(0.0075) (0.1410) 

College and above 0.0331*** 0.1850 

 
(0.0125) (0.2960) 

Unemployed 0.0198 0.3640 

 
(0.0133) (0.3270) 

Not in the labor force 0.0894*** 0.613*** 

 
(0.0093) (0.1780) 

Living as a couple -0.0367*** -0.507* 

 
(0.0125) (0.2630) 

Separated -0.0190 0.3590 

 
(0.0202) (0.6240) 

Divorced -0.0328 -0.6340 

 
(0.0209) (0.5420) 

Widowed -0.0416 0.3100 

 
(0.0379) (0.5950) 

Never married and not living as a couple -0.0565*** -0.938*** 

 
(0.0153) (0.3300) 

N individuals 14,161 12,730 
N observations 25,544 18,260 

Note: *p<0.1 **p<0.05 *** p<0.01. Control variables include the individual-specific means of all time-

varying variables, Australian states of residence and territories, and waves. Robust standard errors are in 

parentheses. 

 

 To shed some light on the magnitudes of these relationships take, for 

example, the average person in control beliefs and the person who is one standard 

deviation above the average. Our findings in Table 3.2 suggest that the difference 

between these two groups of individuals is 0.24 standard deviations for physical 

health and 0.31 standard deviations for mental health. All things being equal, 

these estimates are about 1.8 and 2.5 times the effect of being out of the labor 

force (versus being employed). Similar comparisons can be made with respect to 

our healthcare utilization measures.   
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As a robustness check, we estimated our baseline model in equation (3.3) 

using a balanced panel of respondents who participated in all waves of the 

HILDA survey.
21

 The estimates, which are presented in Table 3.4, are 

qualitatively similar to our previous findings. As our results continue to hold for a 

subsample which is more homogenous with respect to individuals’ participation in 

the panel survey, we are confident that attrition bias is not driving our main 

conclusions. 

 

Table 3.4: Using data based on a balanced panel 

    

  Self-reported health Physical health Mental health 

Long term  

health condition Hospitalized Doctor visits 

Locus of control 0.337*** 0.348*** 0.344*** -0.0854*** -0.0177** -0.111*** 

 

(0.0289) (0.0302) (0.0254) (0.0122) (0.0079) (0.0275) 

N individuals 961 961 961 961 961 961 

N observations 13,454 13,454 13,454 13,454 2,883 1,922 

Note: **p<0.05 *** p<0.01. Control variables include age, age squared, household size, real household income, educational attainment, time 

preference, employment status, marital status, personality traits, the individual-specific means of all time-varying variables, Australian states and 
residence and territories, and waves. Robust standard errors are in parentheses. 

 

 

We also conducted a sensitivity analysis by estimating our model using an 

alternative locus-of-control measure. In particular, we focused on the first item 

(i.e. “I have little control over the things that happen to me”) based on how 

unambiguously it seems to measure locus of control.
22

 Doing so allows us to 

address the concern that our adjusted locus-of-control index might be subject to 

some noise, especially if one or more of its items are measured with error. For 

ease of interpretation, we reversed the scores of the responses to this question so 

that higher values represent more internal locus-of-control tendencies. The 

estimates in Table 3.5 are consistent with our previous findings: locus of control 

continues to be significantly related to health and healthcare utilization. 

 

 

 

 

 

                                                
21

 In this analysis we are able to retain approximately 23% of the initial observations. This is not 

surprising, though, as we are using 14 consecutive waves of data and so it is difficult to keep our 

respondents throughout. 
22

 It is worth noting that the same question has also been used in previous studies to proxy locus of 

control (e.g. Salamanca et al., 2016; Kesavayuth et al., 2018). 
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Table 3.5: An alternative locus-of-control measure 

 

  Self-reported health Physical health Mental health 

Long term  

health condition Hospitalized Doctor visits 

Locus of control 0.143*** 0.155*** 0.189*** -0.0339*** -0.00712*** -0.0805*** 

 

(0.0062) (0.0063) (0.0061) (0.0025) (0.0023) (0.0088) 

N individuals 14,690 14,690 14,690 14,690 14,690 14,690 

N observations 116,148 116,148 116,148 116,148 25,582 18,291 

Note: *** p<0.01. Control variables include age, age squared, household size, real household income, educational attainment, time preference, 

employment status, marital status, personality traits, the individual-specific means of all time-varying variables, Australian states and residence and 
territories, and waves. Robust standard errors are in parentheses. 

 

Finally, it is worth noting that healthcare in Australia is delivered as a mixed 

system consisting of (i) universal healthcare which is known as Medicare and (ii) 

private insurance provision. Medicare is public in nature and subsidizes most 

medical expenses at little or no cost for all Australian citizens and permanent 

residents. Thus, one might be concerned that heterogeneity in individuals’ health 

and healthcare utilization may be driven by their ability to use private health 

insurance. To examine this issue, we augmented equation (3.3) by including an 

indicator variable that takes the value 1 if the individual has private health 

insurance and 0 otherwise.
23

 The estimates, reported in Table 3.6, show that our 

findings remain unchanged. Locus of control continues to be significantly related 

to health and healthcare utilization. We also find some evidence that in five out of 

six cases having private health insurance is associated with better health and a 

smaller number of visits to the doctor.  

 

Table 3.6: Accounting for the role of private health insurance 

   

  Self-reported health Physical health Mental health 

Long term  

health condition Hospitalized Doctor visits 

Locus of control 0.215*** 0.233*** 0.290*** -0.0614*** -0.0109*** -0.111*** 

 

(0.0077) (0.0076) (0.0076) (0.0034) (0.0025) (0.0095) 

Private health insurance 0.0971*** 0.0457*** 0.0296** -0.0118** 0.00697 -0.0552*** 

 
(0.0134) (0.0124) (0.0129) (0.0060) (0.0045) (0.0168) 

N individuals 14,129 14,129 14,129 14,129 14,129 12,700 
N observations 25,464 25,464 25,464 25,464 25,464 18,212 

Note: *** p<0.01. Control variables include age, age squared, household size, real household income, educational attainment, time preference, 

employment status, marital status, personality traits, the individual-specific means of all time-varying variables, Australian states and residence and 

territories, and waves. Robust standard errors are in parentheses. 

  

  

                                                
23 

In waves 4, 9 and 13 of the HILDA survey individuals were asked: “Apart from Medicare, are 

you currently covered by private health insurance?” Note that we were not able to include this 

variable in our main analysis as it is available only for a limited number of waves, thus reducing 

substantially the number of observations. Approximately 58% of the respondents said that, in 

addition to Medicare, they also had private health insurance. 
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 Since the previous research observed the changes of locus of control 

overtime (Cobb-Clark and Schurer, 2013; Kesavayuth et al., 2018), we focus on 

only those waves in which locus of control information is collected in wave 3, 4, 

7, 11 and 15. Thus, we conducted a robustness check by estimating our model 

using only 5 waves in which locus of control variable is available. The results in 

Table 3.7 are consistent with our previous findings, highlighting the positive 

impact of locus of control on health while results for healthcare utilization is not 

shown due to the unavailability of the data in those waves. 

Table 3.7: Using data from wave 3, 4, 7, 11 and 15.  

  
  Self-reported health Physical health Mental health 

Long term  

health condition 

Locus of control 0.253*** 0.282*** 0.388*** -0.0667*** 

 
(0.00715) (0.00710) (0.00674) (0.00302) 

N individuals 14,656 14,656 14,656 14,656 

N observations 41,026 41,026 41,026 41,026 

Note: *** p<0.01. Control variables include age, age squared, household size, real household income, 
educational attainment, time preference, employment status, marital status, personality traits, the individual-

specific means of all time-varying variables, Australian states and residence and territories, and waves. 

Robust standard errors are in parentheses. 

 

 Previous research has found that the effects of locus of control may differ 

across gender (e.g. Sherman et al., 1997; Semykina and Linz, 2007; Cobb-Clark et 

al., 2014; Buddelmeyer and Powdthavee, 2016).
24

 To examine whether gender 

differences also matter in the link between locus of control, health and healthcare 

utilization, Table 3.7 provides separate estimates for men and women. We can see 

that both men and women with an internal locus of control are significantly more 

likely to report better health outcomes. At the same time, men and women with 

internal control tendencies are less likely to be hospitalized or visit the doctor, 

consistent with our main findings so far. The coefficient estimates for women are 

also slightly larger than for men. To examine whether such differences are 

important in a statistical sense, we conducted a two-sample z-test. The z-test 

statistic indicates that in five out of six cases men and women did not differ 

systematically. The only exception was physical health: locus of control had a 

larger positive impact on women’s – rather than men’s – physical health.  

                                                
24

 Previous studies suggest that men tend to be more internalized in their locus of control 

compared to women, while both genders are developing more internal locus of control tendencies 

over time (see e.g. Sherman et al., 1997, for a review of the literature). 
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 Overall, these findings suggest that the equations relating locus of control, 

health and healthcare utilization seem to have a very similar structure between 

gender subgroups. In the next section, we explore alternative explanations for 

these relationships. 

 

Table 3.8: Locus of control, health and healthcare utilization by gender 
 

Locus of control Self-reported health Physical health Mental health 
Long term  

health condition Hospitalized Doctor visits 

Women 0.231*** 0.258*** 0.326*** -0.0613*** -0.0142*** -0.129*** 

 
(0.0090) (0.0093) (0.0085) (0.0037) (0.0036) (0.0142) 

N individuals 7,415 7,415 7,415 7,415 7,166 6,447 

N observations 58,227 58,227 58,227 58,227 12,833 9,211 

Men 0.211*** 0.229*** 0.308*** -0.0560*** -0.0102*** -0.0995*** 

 
(0.0091) (0.0091) (0.0084) (0.0037) (0.0034) (0.0121) 

N individuals 7,241 7,241 7,241 7,241 6,995 6,283 

N observations 57,783 57,783 57,783 57,783 12,711 9,049 

Note: *** p<0.01. Control variables include age, age squared, household size, real household income, educational attainment, time 

preference, employment status, marital status, personality traits, the individual-specific means of all time-varying variables, Australian states 
and residence and territories, and waves. Robust standard errors are in parentheses. 

 

 

3.6 Pathways 

3.6.1 Do those with an internal locus of control invest more in social capital? 

 Previous research suggests that having a larger stock of psychological 

resources can be beneficial for people’s health (see e.g. Diener et al., 2017, for a 

review of the literature). If that is the case, one hypothesis is that individuals with 

an internal locus of control invest more in social relationships with friends and 

relatives and this may indirectly influence their health in a positive manner. In 

other words, they may have better health because they invest more in social 

capital. 

 To test whether people’s locus of control matters for their investments in 

social capital, we utilize standardized responses to the question “How often the 

respondent get together socially with friends/relatives not living in the same 

household?” as a proxy for individuals’ levels of psychological resources.
25

 The 

                                                
25

 Here we continue using the Chamberlain-Mundlak approach. We thus estimate a correlated 

random effects model where the person-specific means of the time-varying predictors are included 

as additional control variables in order to proxy the fixed effects (Mundlak, 1978; Chamberlain, 

1982). 
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results, which are presented in Table 3.8, suggest that those with an internal locus 

of control tend to see their friends and/or relatives more often (see Buddelmeyer 

and Powdthavee, 2016). The estimated locus-of-control coefficients follow the 

same pattern for males and females, with the corresponding magnitudes being 

relatively larger for females. To test for the presence of gender differences, we 

conduct a two-sample z-test, finding that males and females did not differ 

systematically.  

 

Table 3.9: Locus of control and social contacts 

  Social contacts 

 
Women Men 

Locus of control 0.115*** 0.108*** 

 
(0.0089) (0.0094) 

N individuals 7,415 7,241 

N observations 58,227 57,783 

Note: *** p<0.01. Control variables include age, age squared, household size, real household 

income, educational attainment, time preference, employment status, marital status, personality 
traits, the individual-specific means of all time-varying variables, Australian states and residence 

and territories, and waves. Robust standard errors are in parentheses. 

 

 All in all, these results indicate that men and women with an internal locus 

of control may have better health as a result of investing more in social capital. 

 

3.6.2 Do those with an internal locus of control invest more in healthy behaviors? 

 Empirically, Cobb-Clark et al. (2014) show that individuals with an internal 

locus of control are more likely than their external counterparts to maintain 

healthy habits. Thus, one possibility is that individuals who feel more in control of 

life’s outcomes enjoy better health simply because they invest more in healthy 

behaviors.  

 To test whether people’s locus of control matters for their health behaviors, 

Table 3.9 estimates separately by a gender a set of correlated random effects 

regressions in which the dependent variables are standardized responses to 

questions about the frequency of three key health behaviors – smoking, drinking 

and physical activity. Consistent with Cobb-Clark et al. (2014), we find that those 

with an internal locus of control tend to smoke less frequently while drinking and 
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exercising more frequently. It is worth noting that the variable on drinking does 

not capture the amount of alcohol consumed. Thus, increasing the frequency of 

alcohol consumption may not harm one’s health if moderate amounts are being 

consumed (see e.g. Ziebarth and Grabka, 2009). The estimates on locus of control 

follow the same pattern for both males and females, with the corresponding 

magnitudes being relatively larger for males. Nonetheless, a test of equal 

coefficients does not reject the null hypothesis that men and women are the same 

in how locus of control relates to health behaviors.  

 Overall, these results seem to suggest that men and women with an internal 

locus of control are more likely to enjoy better health because they invest more in 

healthy behaviors. 

 

Table 3.10: Locus of control and health behaviors 

   Smoking frequency Physical activity frequency Drinking frequency 

Women -0.0303*** 0.104*** 0.0711*** 

 
(0.0103) (0.0090) (0.0097) 

N individuals 7,415 7,415 7,415 
N observations 58,227 58,227 58,227 

Men -0.0354*** 0.122*** 0.0932*** 

 
(0.0117) (0.0093) (0.0108) 

N individuals 7,241 7,241 7,241 

N observations 57,783 57,783 57,783 

Note: *** p<0.01. Control variables include age, age squared, household size, real household income, educational attainment, 

time preference, employment status, marital status, personality traits, the individual-specific means of all time-varying 

variables, Australian states and residence and territories, and waves. Robust standard errors are in parentheses. 

 

3.6.3 Do those with an internal locus of control pursue a more active lifestyle? 

 An alternative explanation is that individuals with internal perceptions of 

control have better health because – in addition to maintaining healthy habits (in 

relation to smoking, drinking and physical activity) – they are also more likely to 

pursue an active lifestyle.  

 To test this hypothesis, we analyze how individuals’ participation in outdoor 

tasks and volunteering/charity work relate to their locus of control. Both these 

outcome variables are derived from responses to a question that asks individuals 

to indicate how much time they allocate to outdoor tasks and volunteering/charity 

work in a typical week, and are then standardized to mean 0 and standard 

deviation 1. The estimates, which are summarized in Table 3.10, suggest that 



 

 

77 

 

men’s, but not women’s, locus of control is positively and statistically 

significantly related to the amount of time they invest in outdoor tasks.
26

 

Interestingly, there is no relationship between locus of control and the amount of 

time allocated to volunteering and/or charity work. 

 

 
Table 3.11: Locus of control and time use 

  Volunteering/Charity work Outdoor tasks 

Women 0.0107 -0.00074 

 
(0.0089) (0.0075) 

N individuals 7,415 7,415 

N observations 58,227 58,227 

Men 0.0126 0.0339*** 

 
(0.0089) (0.0101) 

N individuals 7,241 7,241 
N observations 57,783 57,783 

Note: *** p<0.01. Control variables include age, age squared, household size, real household 
income, educational attainment, time preference, employment status, marital status, personality traits, 

the individual-specific means of all time-varying variables, Australian states and residence and 

territories, and waves. Robust standard errors are in parentheses. 

 

 Taken together, these results indicate that participation in outdoor activities 

might be a reason why those with an internal locus of control are more likely to 

enjoy better health.  

 

3.6.4 Testing for mediation effects 

 Our findings raise the possibility that the extent of social capital, healthy 

habits and outdoor activities may partly explain the relationship between locus of 

control, health and healthcare utilization. We can investigate this directly by 

conducting a mediation analysis in which the proposed mechanisms are included 

as additional regressors.  

 If the relationship between locus of control, health and healthcare utilization 

works indirectly through ‘third’ variables (i.e. the extent of social capital, healthy 

habits and/or outdoor tasks), then we would expect that the estimated effect of 

locus of control decreases once these variables are controlled for in the regression 

models. In addition, the proposed mechanisms would remain significant. The 

                                                
26

 A z-test of equal coefficients for males and females can be rejected in this case. 
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Appendix 2 presents paths diagrams that explain how mediation effects can be 

identified in our model (see Baron and Kenny, 1986; MacKinnon et al. 2007). 

 Column 1 of Table 3.11 shows estimated locus-of-control coefficients when 

the proposed mechanisms are not included in the regression models, while column 

2 shows estimates on locus of control when the mechanisms are accounted for. 

Looking across the columns, we can see that locus of control continues to be 

significantly related to health and healthcare utilization. However, once we 

control for the possible mechanisms (see column 2), the coefficient on locus of 

control becomes smaller in magnitude. The corresponding percentage changes 

range between 7% (“mental health” regression) and 21% (“hospitalized” 

regression). 

 To test whether such reductions in the locus-of-control coefficient are also 

statistically significant, we conduct the Sobel test (Sobel, 1982).
27

 This test has 

been specifically developed for mediation analysis and allows us to examine 

whether the indirect effect of locus of control on our dependent variables of 

interest via the possible mediators (i.e. healthy habits, the extent of social capital 

and/or outdoor activities) is indeed statistically significant. 

                                                
27

 The Sobel test is based on the statistic        , where   captures the relationship between 

locus of control and each potential mediator;   captures the relationship between each mediator 

and our dependent variable of interest, after controlling for the effect of locus of control (so    is 

the indirect effect of locus of control on health or healthcare utilization); and    is the standard 

error defined as                   . The resulting   statistic can be compared to the normal 

distribution to determine its significance, with rejection rule         or        at the 95% 

confidence level. 
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Table 3.12: Mediation analysis 

             Self-reported health Physical health Mental health Long term health condition Hospitalized Doctor visits 

 
(1) (2) (1) (2) (1) (2) (1) (2) (1) (2) (1) (2) 

Locus of control 0.221*** 0.198*** 0.245*** 0.223*** 0.317*** 0.295*** -0.0589*** -0.0541*** -0.0110*** -0.00867*** -0.112*** -0.0985*** 

 
(0.0065) (0.0062) (0.0066) (0.0064) (0.0060) (0.0058) (0.0026) (0.0026) (0.0025) (0.0025) (0.0095) (0.0093) 

Smoking frequency -0.0675*** 
 

-0.0190*** 
 

-0.0360*** 
 

0.00820*** 
 

0.00486** 
 

0.0152 

  
(0.0040) 

 
(0.0039) 

 
(0.0042) 

 
(0.0018) 

 
(0.0023) 

 
(0.0095) 

Drinking frequency 0.00509 
 

0.0435*** 
 

0.000622 
 

-0.0114*** 
 

-0.0124*** 
 

-0.0736*** 

  
(0.0040) 

 
(0.0040) 

 
(0.0041) 

 
(0.0018) 

 
(0.0023) 

 
(0.0082) 

Physical activity frequency 0.136*** 
 

0.123*** 
 

0.123*** 
 

-0.0196*** 
 

-0.0147*** 
 

-0.0685*** 

  
(0.0030) 

 
(0.0031) 

 
(0.0032) 

 
(0.0014) 

 
(0.0022) 

 
(0.0076) 

Social contacts 0.0365*** 
 

0.0242*** 
 

0.0749*** 
 

-0.00401*** 
 

0.00520** 
 

-0.00799 

  
(0.0028) 

 
(0.0027) 

 
(0.0032) 

 
(0.0014) 

 
(0.0023) 

 
(0.0085) 

Outdoor tasks 0.003 
 

0.0014 
 

0.0114*** 
 

-0.00076 
 

-0.00535** 
 

-0.0143** 

  
(0.0027) 

 
(0.0030) 

 
(0.0031) 

 
(0.0015) 

 
(0.0023) 

 
(0.0070) 

N individuals 14,656 14,656 14,656 14,656 14,656 14,656 14,656 14,656 14,161 14,161 12,730 12,730 
N observations 116,010 116,010 116,010 116,010 116,010 116,010 116,010 116,010 25,544 25,544 18,260 18,260 

Note: **p<0.05 *** p<0.01. Control variables include age, age squared, household size, real household income, educational attainment, time preference, employment status, marital status, personality traits, the individual-specific 
means of all time-varying variables, Australian states and residence and territories, and waves. Robust standard errors are in parentheses. 
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  Application of this test is fairly straightforward and confirms that, in most 

cases, maintaining healthy habits and the extent of social capital are possible 

mediators.
28

 There is less evidence, however, that outdoor tasks can explain the 

better health outcomes and the lower need for healthcare of those with an internal 

locus of control. 

 

3.7 Conclusion  

     This study investigates the relationship between locus of control, health 

and healthcare utilization. We estimated the direct effects of locus of control. We 

then examined whether the effects of locus of control on health and healthcare 

utilization are mediated by lifestyle choices and social capital. This is a novel 

contribution and important in shedding some light on not just whether, but why, 

locus of control matters for health and healthcare utilization. 

     We find that people's health and healthcare utilization are significantly 

related to the extent to which they feel in control of life's outcomes. Men and 

women with an internal locus of control are more likely to have better self-

assessed health, physical and mental health. They are less likely to suffer from a 

long-term health condition and to require inpatient or outpatient care. These 

results are robust to alternative specifications and limitations on the data. 

     We also presented evidence on the possible pathways underlying these 

relationships. The pathways through which locus of control influences health are 

social interaction with friends or relatives and lifestyle choices related to smoking, 

drinking and physical activity. These indirect effects are generated by the positive 

association of social interaction and health behaviors with control beliefs. Those 

with a more internal locus of control tend to invest more in healthy behaviors and 

                                                
28

 An exception to their role as potential mediators was observed for smoking and social contacts 

in relation to the number of doctor visits, and drinking in relation to self-assessed health and 

mental health. Physical activity, on the other hand, was shown to mediate all relationships between 

locus of control and our outcome variables of interest. 



 

 

81 

 

social capital, and this influences positively their health. Similar pathways apply 

to the relationship between locus of control and healthcare utilization. 

     Our findings may also be useful for informing policy interventions. Our 

results highlight the importance of locus of control for health and healthcare use 

and suggest that internal perceptions of control matter not only directly, but also 

indirectly, through different pathways. The key indirect pathways are healthy 

behaviors and social interaction. These indirect pathways may be considered as 

intervention channels for improving people’s health. Health policies aiming to 

encourage participation in physical activity and social interactions in the wider 

community may be particularly helpful in promoting better health. 

 In terms of the direct effects of locus of control, we know from previous 

research that non-cognitive skills including locus of control are malleable over the 

lifecycle, especially at a young age (see Heckman et al., 2006). They can be 

altered through education, parental involvement and policy interventions. The 

importance of nurturing environments at a relatively young age is often 

highlighted in increasing the productivity of later investments in human capital. 

We have shown that health and healthcare use are significantly related to a 

person’s locus of control. Interventions that enhance internal perceptions of 

control are promising avenues for promoting better health.  

 The study of individuals’ non-cognitive traits will likely continue to be a 

subject of intensive research in social sciences as intriguing questions remain. One 

interesting avenue for future research might be to examine the benefits of 

individuals’ locus of control for their subjective well-being. Examining whether 

and why perceptions of control relate to satisfaction with life and domains of life 

(e.g. job and income) could have important implications for understanding more 

about the direct and indirect effects of locus of control. In future work we hope to 

explore some of these aspects. 
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APPENDIX 2 

 

Testing for mediation effects between locus of control and health  

Step 1: We show that locus of control (LC) is associated with health (path  ). 

This step establishes that there is an effect that may be mediated. Results are 

reported in Tables 3.2, 3.3, 3.7. 

 

 

 

Step 2: We show that locus of control is associated with the possible mediators, 

e.g. health behaviors, social contacts and an active lifestyle (path  ). This step 

essentially involves treating the mediators as outcome variables. Results are 

reported in Tables 3.8, 3.9 and 3.10. 

 

 

 

 

 

 

Step 3: We show that the mediators affect health (path  ) in a regression equation 

where locus of control is also included as an explanatory variable. Results are 

reported in Table 3.11. 

 

 

 

 

 

 

 

 

Step 4: To establish that locus of control predicts health indirectly, we use the 

Sobel test (Sobel, 1982). This test allows us to examine whether the indirect effect 

of locus of control on health via the possible mediators (path      or 

equivalently,     ) is statistically significant. 

 

 

LC Health 
c 

LC 

Mediators 
a 

Mediators 

LC 
 

a b 

c  

Health 
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Table A2.1: Wilcoxon signed-rank tests for the stability of locus of control 

 

Duration H0 

Full Males Females 

Prob>|z| Prob>|z| Prob>|z| 

1 year LC score wave 3 = LC score wave 4 Fail to reject Fail to reject Fail to reject 

4 years LC score wave 3 = LC score wave 7 Fail to reject Fail to reject Reject H0 

  
(15-Age-35) (36-Age-51) (51-Age-75) 

  

Prob>|z| Prob>|z| Prob>|z| 

1 year LC score wave 3 = LC score wave 4 Reject H0 Fail to reject Fail to reject 

4 years LC score wave 3 = LC score wave 7 Fail to reject Fail to reject Reject H0 

  
Females 

  

  

(15-Age-35) (36-Age-51) (51-Age-75) 

  

Prob>|z| Prob>|z| Prob>|z| 

1 year LC score wave 3 = LC score wave 4 Fail to reject Fail to reject Fail to reject 

4 years LC score wave 3 = LC score wave 7 Fail to reject Fail to reject Reject H0 

 

 

Table A2.2: Sign test of matched pairs for the stability of locus of control 

  

Duration H0 

Full Males Females 

Pr(|T|>|t|) Pr(|T|>|t|) Pr(|T|>|t|) 

1 year Median of LC score wave 3 - median of LC score wave 4 = 0 Fail to reject Fail to reject Fail to reject 
4 years Median of LC score wave 3 - median of LC score wave 7 = 0 Fail to reject Fail to reject Fail to reject 

  

(15-Age-35) (36-Age-51) (51-Age-75) 

  

Pr(|T|>|t|) Pr(|T|>|t|) Pr(|T|>|t|) 

1 year Median of LC score wave 3 - median of LC score wave 4 = 0 Reject H0 Fail to reject Fail to reject 

4 years Median of LC score wave 3 - median of LC score wave 7 = 0 Fail to reject Fail to reject Reject H0 

  

Females 

  

  

(15-Age-35) (36-Age-51) (51-Age-75) 

  

Pr(|T|>|t|) Pr(|T|>|t|) Pr(|T|>|t|) 

1 year Median of LC score wave 3 - median of LC score wave 4 = 0 Fail to reject Fail to reject Fail to reject 
4 years Median of LC score wave 3 - median of LC score wave 7 = 0 Fail to reject Fail to reject Fail to reject 
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CHAPTER 4 

 

CONCLUSION 

 

The rapid increase in the elderly share of the population means that 

countries the world over have to pay substantially more for pensions. As a result, 

governments have started raising the age thresholds for gaining access to state 

pension, aiming to prolong working life and delay retirement. Nonetheless, the 

success of such policies will be assessed on the basis of how prolonging working 

life affects people’s health. While prior research has studied extensively the health 

effects of retirement, little is known about what drives such effects. A natural 

question of interest is whether certain behaviors and activities of daily life are 

potential mechanisms through which retirement affects health. Our study 

addresses the following questions. What is the effect of retirement on health? 

Does this effect change with time since entry into retirement? What are the 

mechanisms behind the effect of retirement on health? Providing an answer to 

these questions is a novel contribution and important in developing a deeper 

understanding of the relationship between retirement and health.  

Economists and other social scientists are becoming increasingly interested 

in the study of people's non-cognitive skills. In this thesis, we focused our 

attention on one specific non-cognitive skill, namely locus of control, and 

evaluate its links with health and healthcare utilization. Earlier studies in 

psychology have found a significant relationship between locus of control and 

health outcomes. However, these studies are often based on small samples of 

individuals with certain health conditions (e.g. cancer versus non-cancer patients, 

post-myocardial infarction patients) or those residing in specific locations. More 

importantly, the previous studies do not formally analyze what drives the link 

between locus of control and health.  A natural question of interest is whether 

certain health behaviors and activities of daily life are pathways through which 

locus of control affects health and healthcare utilization. We are particularly 
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interested in the following questions: What is the relationship between locus of 

control and health - self-assessed health, physical and mental health? Do those 

with a more internal locus of control have better health? Do they require less 

healthcare? What are the various possible pathways that could help explain the 

relationship between locus of control and health or healthcare utilization? 

Providing an answer to these questions is an important step in shedding some light 

on not just whether locus of control matters for health and healthcare utilization, 

but why it matters. 

      

4.1 Limitations of the study  

As with most studies in social sciences, there are some limitations in our 

work which could be seen as promising avenues for future research. The first 

concern regards our health-behavior related variables. Including these variables as 

additional controls in our mediation framework can raise possible endogeneity 

concerns. For example, there may be measurement error when people are asked to 

report their health behaviors and time allocation to daily activities. Likewise, 

time-varying omitted factors such as a health shock can have an impact on health 

behaviors. 

Since our dataset spans 14 years from 2002 to 2015, some individuals may 

drop out from HILDA, causing attrition bias which may affect our estimation 

results. One problematic issue with Two-Stage Least Squares (2SLS) regression 

can be the overidentification problem if there are more instruments than the 

endogenous variables. Additionally, our model considers the static model for 

health. However, the previous literature has shown that health variable can be 

state dependent, meaning that the current state of health can be affected by the 

health in the past. However, adding a lag of health variable can significantly 

increase not only the complexity for our model but also the endogeneity. Thus, 

these limitations should be considered in the further research.  
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Another potential limitation concerns the issue of reverse causality in how 

locus of control relates to health and healthcare utilization. Our empirical 

approach has addressed the possibility that unobserved characteristics influence 

both perceptions of control and health/healthcare use. But it is also possible that 

reverse causality exists: poor health may negatively affect locus of control, 

making one feel at the mercy of factors outside his/her control. If this is the case, 

we would only be able to detect a lower bound of the effects of locus of control, 

meaning that our results might suffer from attenuation bias. Future research 

should return to this issue, though we expect that our finding that locus of control 

matters for health and healthcare use will remain unchanged in a qualitative sense 

but may show stronger effects.  

Finally, this thesis utilizes nationally representative data from Australia and 

thus it is not possible to directly extend the implication our study to other 

countries. Additional research from different countries and cultural backgrounds 

would further our understanding of the impact of retirement and locus of control 

on health as well as the mechanisms underlying these relationships. 

 

4.2 Summary of findings 

Chapter 2 examined the direct effects of retirement on health, as well as its 

indirect effects, through a mediation analysis. Using Australian panel data, 

analysis revealed that changes in both retirement status and retirement duration 

imply positive causal effects on self-assessed health as well as physical and 

mental health. Gender played an important role in shaping these relationships. For 

women, the positive relationship between retirement duration and health was 

attributed to physical activity. In contrast, men appeared to enjoy better health 

when staying retired for longer because they participated more in outdoor 

activities. Overall, these findings provide some of the first empirical evidence on 

the pathways through which retirement affects health in Australia.  
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Chapter 3’s aim was to examine whether the effects of locus of control on 

health and healthcare utilization are mediated by lifestyle choices and social 

capital. Analysis revealed that those with an internal locus of control were more 

likely to have better self-assessed health, physical and mental health. They were 

less likely to suffer from a long-term health condition and to require healthcare. 

We also found that locus of control predicts health through different pathways, 

including social capital and health behaviors such as smoking, drinking and 

physical activity. Similar pathways appeared to explain the link between locus of 

control and healthcare utilization. Policy interventions aiming to improve people’s 

health need to consider not only the direct but also the indirect effects of locus of 

control. 
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