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ABSTRACT 

 

A substantial literature analyzes the relationship in the U.S. between retirement 

decisions and health outcomes; however, the relationship between health care costs and 

retirement has not yet been adequately studied. This paper investigates the association 

between retirement choices and health care expenditures using data from the U.S. Health and 

Retirement Study. My analysis shows that retirement status is not predictive of healthcare 

expenditures. However, I find statistically significant evidence that the overall relationship 

between healthcare expenditures and retirement status is masked by the fact that this 

relationship is negative for women but positive for men. 
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INTRODUCTION 

 

Population aging is one of the most important economic problems that developed 

countries face, affecting the economy primarily through increased burdens on pension and 

health care systems. The U.S. population over 65 is expected to double from 43 million in 

2012 to 84 million by 2050 (Ortman et al., 2014). This corresponds to an increase from 14 

percent to 30 percent of the total population (Ortman et al., 2014). In order to support the 

increasing number of elderly, the U.S. and other countries are encouraging aging workers to 

postpone retirement (Lain, 2011). 

Health, education, and non-wage income are key predictors of individuals’ 

retirement choices, as healthier and well-educated people tend to retire later (McNamara and 

Williamson, 2004). Conversely, health outcomes can also be affected by retirement decisions. 

According to a World Health Organization (WHO) report (2011), staying in the labor force 

after age 55 is associated with slower loss of cognitive function, probably because of the 

stimulation provided by the workplace and the resulting social interactions. 

U.S. health care spending has increased rapidly, reaching a total of $3 trillion in 

2014, 17.5 percent of the overall economy (CMS, 2015 B). Twenty eight percent of this 

spending is directly borne by households in the form of insurance premiums and out-of-

pocket (OOP) health care payments (CMS, 2015 B). Health care expenditures, which affect 

households and the economy more broadly, are closely related to health status (Butrica et al., 

2005). As individuals age, they are at an increasing risk of suffering from serious illness, 

which in turn tends to increase the use of health care services and medication. Even among 

the insured, out-of-pocket medical expenses increase significantly as people age, due to 

increasing use of medical services (Butrica, et al., 2009). Among single adults aged 65 and 
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older, health care costs typically constitute 16 percent of total personal consumption 

expenditures (Butrica et al., 2005). Thus, changes in health care expenditures have important 

implications for retired people, as well as the rest of the population. 

Policy measures are being formulated to contain the rapid increase in health care 

expenditures and to address the worsening balances in the Medicare and Social Security 

systems. Meanwhile, increasing legal retirement age can have implications for the health 

status and, therefore, the health care expenditures of individuals. To create a sound policy 

solution for both problems, it is important to assess the connection between them. In this 

paper, I analyze the association between retirement decisions and health expenditures using 

data from the U.S. Health and Retirement Study (HRS). The HRS provides panel data for 

every other year between 1992 and 2012, and contains a wide range of information on health 

status, health care expenditures, and retirement preferences among individuals over the age  

of 50.  
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BACKGROUND 

  

The 1977 amendments to the Social Security Act, which reduced social security 

benefit levels, encouraged recipients to continue working after qualifying for full retirement 

benefits (Vere, 2011). In addition, in 1983, Congress enacted further measures gradually 

increasing the legal retirement age (from 65 to 66 in 2015 and 67 in 2022), offering a fraction 

of benefits for early retirees after the age of 62, and providing a bonus for workers who delay 

retirement beyond the full-benefit age to encourage citizens to delay claiming social security 

benefits (National Academy of Social Insurance, 2013). Congressional Budget Office (CBO) 

estimates that increasing retirement age will reduce federal outlays by $58 billion between 

2015 and 2023 (CBO, 2013). A possible result of these policies, as indicated by Gallup’s 

most recent (2014) annual Economy and Personal Finance Survey, is that since 1991, the 

average retirement age in the U.S. has increased from 57 to 62 (Riffkin, 2014). Such policies 

reduce strain on the Social Security system, but also, for workers who do not intend to 

postpone retirement, they translate into lower benefit levels. 

Despite the increase in retirement age, the number of beneficiaries in the Social 

Security system is increasing. According to the Social Security Administration (SSA), as of 

November 2015, 43 million retirees and their dependents were receiving Social Security 

benefits (SSA, 2015). This number equals 29 percent of total number of persons employed 

and paying into the Social Security System (Bureau of Labor Statistics, 2016). Ten years ago, 

the number of retired workers and their dependents was 33 million, which equaled 22 percent 

of the total number of employees (Bureau of Labor Statistics, 2016; SSA, 2005) 

For some people, retirement can lead to financial vulnerability. Fifty nine percent of 

U.S. citizens list as their top financial concern not having adequate money in retirement, and 

43 percent of U.S. citizens above the age of 65 are worried about not being able to pay 

medical costs in the event of serious illness or accident (Dugan, 2014). Moreover, Medicare 
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minimum essential coverage1 is not available for people below 65 unless claimants suffer 

from certain diseases or disabilities (Centers for Medicare and Medicaid Services - CMS, 

2015 A). The largest sponsors of health care are households and the federal government, each 

accounting for 28 percent of total spending, while private firms and state/local governments 

account for 20 percent and 17 percent of the total figure, respectively (CMS, 2015 B). In 

2014, the federal, state and local governments spent a total of $1.27 trillion on health care 

(Centers for Disease Control and Prevention, 2015). 

According to the Centers for Medicare and Medicaid Services (CMS) (CMS, 2015 

B), in 2014, total health care spending in the U.S. amounted to $3 trillion, or 17.5 percent of 

the economy. This total corresponds to $9,523 per person (CMS, 2015 B). U.S. health care 

spending grew by 2.9 percent in 2013 and 5.3 percent in 2014, with the increase in the rate 

mostly caused by expansions called for by the Affordable Care Act (CMS, 2015 B). 

Medicare, which accounts for 20 percent of total U.S. health care spending, grew by 5.5 

percent in 2014, accelerating from a growth rate of 3 percent in 2013 (CMS, 2015 B). Over 

the next decade, according to CMS (2014), health care expenditures will grow faster than 

GDP. Thus, it is estimated that health care spending as a share of economy will reach 19.6 

percent by 2024 (CMS, 2014). Population aging and increases in subsidies will cause an 

estimated increase in the total share of federal, state, and local government spending from 43 

percent in 2013 to 47 percent in 2024 (CMS, 2014). 

  

                                                           
1 Minimum essential coverage is defined as any insurance plan that satisfies the Affordable Care Act 

requirement for having health care coverage. 
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LITERATURE REVIEW 

 

Although numerous studies examine the association between retirement behavior 

and health outcomes, few papers investigate the relationship between retirement decisions 

and health care expenditures. Health care expenditures and health status are closely related. 

Berk and Monheit (2001) assert that people in fair or poor health account for a significant 

portion of health care spending. Similarly, Butrica et al. (2005, 2009) find that, among the 

elderly population, the share of total expenditures allocated to health care is relatively large 

for unhealthy individuals. Moreover, elderly people in poor health spend twice as much of 

their overall incomes on prescription drugs as elderly people in good health (Butrica et al., 

2005, 2009). Therefore, my analysis of the literature focuses on papers that examine the 

relationship between health status and retirement behaviors.  

Studies that find a negative relationship between retirement decisions and health status 

Studies of the impact of health status on retirement decisions report consistent 

findings (McGarry, 2004; Dwyer and Mitchell, 1998; Belgrave et al., 1987). For example, 

McGarry (2004) asserts that healthy people are more likely to continue working than people 

with poor health. Also, Dwyer and Mitchell (1998) maintain that health status is a stronger 

correlate of retirement decisions than economic factors, especially among men. 

In addition, Hallberg et al. (2014) assert that cross-sectional studies usually find that 

people who retire early are in poorer health condition after retirement; however, these results 

may not be reliable as it is probable that individuals’ decisions to retire early are affected by 

their health. On the other hand, Kuhn et al. (2010), in their study of the effect of early 

retirement on mortality for blue-collar workers in Austria, using exogenous changes in 

unemployment insurance rules as an instrument for the workers’ retirement behaviors, find 

that early retirement leads to a significant increase in the probability of dying before age 67 

among male blue-collar workers. However, they find no such relationship among female 
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blue-collar workers2. The authors attribute the increase in male blue-collar worker mortality 

to changes in health-related behaviors, such as decreases in physical activity and increases in 

drinking and smoking. 

Using person-level fixed effects models, Dave et al. (2008) estimate the relationship 

between retirement and health status in terms of physical and mental indicators. Their 

findings indicate poorer health conditions 6 years after retirement, and they suggest that these 

changes occur as a result of declines in physical activity and social interactions. 

Studies that find a positive relationship between retirement decisions and health status 

Some studies that use longitudinal data and instrumental variables aiming to address 

selection problems suggest that early retirement has a positive effect on health (Hallberg et 

al., 2014). Some of these studies use self-reported health measures, which are less than ideal, 

given that how people report their health may support their retiring preference (Hallberg et 

al., 2014).  

Hallberg et al. (2014) estimate the effect of retirement on the number of days of 

inpatient care among Swedish army employees. Their study employs a cross-sectional OLS 

estimator and a two-stage least squares (2SLS) estimator, the latter of which uses military 

status and birth cohort as instruments for retirement decisions (Hallberg et al., 2014). The 

authors’ OLS results show that early retirement is associated with a higher number of 

inpatient care days, while their 2SLS results indicate the opposite, which the authors attribute 

to improved health due to lack of workplace stress (Hallberg et al., 2014).  

Johnston and Lee (2009), using a regression discontinuity model based on a cutoff at 

the age of 65, which is the age after which men can claim their state pension benefits, 

examine the relationship between retirement and short term health outcomes among English 

                                                           
2 The authors note that they are unable to distinguish between voluntary and involuntary retirement, and that 

voluntariness can moderate the health effects of retirement. 
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men. They determine that retirement is positively correlated with self-reported health 

measures, but is not correlated with two objective health measures (Body mass index and 

blood pressure) (Johnston and Lee, 2009). 

Bound and Waidmann (2008) find no evidence that retirement is negatively 

associated with health, and they find some evidence that there may in fact be a positive 

relationship. Similarly, Neuman (2007), exogenous variation in pension schemes as 

instrument for retirement decisions, finds evidence refuting the idea that retirement is bad for 

health. 

Contribution of this study 

The literature reviewed in this section suggests that the findings about the 

relationship between health status and retirement decisions vary depending on gender, sector, 

whether subjective or objective health measures are used, and methodology. As a result, 

studies of this relationship have produced conflicting results. Generally, studies using more 

sophisticated methods tend to find a positive relationship between health status and 

retirement status. In addition, studies using self reported health measures tend to find positive 

associations between health outcomes and retirement status, while studies using objective 

health measures have produced inconsistent results. Individuals assessing their own health 

usually compare themselves to a reference group, which changes as people age or once they 

retire (Hallberg et al., 2014). This suggests that retired people may perceive themselves to be 

healthier than their peers and report their health as better after they retire, potentially biasing 

researchers’ findings.  

This study takes a different approach from the existing literature, using the objective 

measure of health care expenditures rather than health status. Aiming to fill this gap in the 

literature and shed some light on retirement and health-related policy controversies, I 

examine the relationship between health care expenditures and retirement decisions.   
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CONCEPTUAL FRAMEWORK AND HYPOTHESIS 

 

As explained in the literature review, findings on the relationship between retirement 

decisions and health status depend in part on the methods of the relevant studies. For 

example, cross-sectional analyses tend to show a negative relationship between the two while 

more sophisticated quasi-experimental methods tend to find a positive relationship. Midanik 

et al. (1995) find that retirement is associated with lower stress levels, possibly due to lack of 

workplace pressure, more time available for relaxing activities, and lower risk of work related 

injury. Stress has been found to be linked to health problems such as hypertension (Johnston 

and Lee, 2009), so one might expect that retirement might be associated with lower medical 

expenditures due to lower stress levels. On the other hand, retirement means less social 

interaction and less mental stimulation, which are linked to earlier loss of cognitive 

capabilities (WHO, 2011), which can be linked in turn to other health problems (such as 

dementia) that require high medical expenditures. 

For the purpose of the present research, however, parallel to the findings of the 

studies which suggest improved health in retirement, I hypothesize that retirement is 

associated with lower medical expenditures or that there is no association between the two. In 

my model, I will account for economic, demographic, and health factors which are related to 

both health expenditures and retirement status as diagrammed in Figure 1 below. 
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Figure 1. Factors influencing both retirement status and health expenditures 

 

 

In the studies reviewed in the previous section, years of job experience, marital 

status, income, and wealth are included in analyses, as they can be associated with retirement 

age, health status, and health spending levels (Dave et al., 2008; Kuhn et al., 2010; Johnston 

and Lee, 2009; Hallberg et al., 2014). I expect age to be strongly correlated with both 

retirement status and health. The probability of being retired increases with age (Johnston and 

Lee, 2009) and health is expected to deteriorate with age.  

I expect insurance type to be strongly correlated with retirement, as it is plausible 

that individuals will switch from employer sponsored plans to Medicare (if eligible) and/or 

private plans once they retire. Depending on the types and number of one’s insurance plans, 

out-of-pocket medical expenditures can also change. Household income and wealth may also 

be related to health expenditures and retirement decisions. Thus, household income and total 

assets (including net value of real estate, vehicles, businesses, stocks, funds and other 

savings) are included as control variables in my model. 

Demographic Factors

- Age

- Marital Status

- Experience

Economic Factors

- Type and number 
of health insurance 
plans

- Household income

- Household assets

Health Factors

- Whether health 
limits work

- BMI

- Health habits
Health 

Expenditure

Retirement 
Status
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Finally, health problems which limit the amount and type of paid work may also 

influence both retirement decisions and health expenditures. Therefore, I control for this 

factor in my model. Also, to account for changes in health habits and weight due to 

retirement and the possible effects of health habits on health care expenditures, I also control 

for body mass index (BMI), smoking and drinking. 
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DATA AND METHODS 

 

For my analysis, I use data from the University of Michigan Health and Retirement 

Study, which is a longitudinal panel study based on a representative sample of roughly 20,000 

citizens in the U.S. over the age of 50. Respondents are surveyed every two years. These data 

contain eleven waves, with each wave of data corresponding to an even-numbered year 

between 1992 and 2012. 

My dependent variable is total out-of-pocket medical expenditures for the previous 

two years.3 Although total medical expenditures including payments made by insurance 

providers would be more appropriate, the survey provides these data only for waves 3 through 

6 in the form of estimated brackets for total medical expenditures. Therefore, the use of total 

expenditures would result in the loss of a substantial amount of data.  

My key independent variables record retirement status; that is, whether the respondent 

considers himself/herself as still working, fully-retired, or partly-retired. I eliminated from my 

sample the data for respondents who had not worked in the past ten years or did not work for 

pay (averaging around 10 percent of the observations per wave), as these people consider 

themselves neither retired nor in the labor force. I further limited my sample to individuals 

between the ages 50 and 75, which I expect to be the range in which most people consider 

retiring. This allows me to capture the period of people’s lives when they transition into 

retirement. Dave et al. (2008), who study the relationship between retirement and health 

outcomes using the HRS data, use the same age range for their analyses. Table 1 provides a list 

of my variables and their definitions. 

                                                           
3 The Health and Retirement Survey is conducted every other year. Therefore the relevant question asks about 

the amount of out-of-pocket medical expenditures since the last survey, or during the past two years if 

respondent is being interviewed for the first time. 
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Table 1 – Definition of variables included in my model 

Variable Definition 

expenditures A continuous variable for respondent’s out-of-pocket medical 

expenditures for the past 2 years 

not retired 1 if respondent considers himself/herself not retired, 0 

otherwise 

fully-retired 1 if respondent considers himself/herself fully-retired, 0 

otherwise 

partly-retired 1 if respondent considers himself/herself partly-retired, 0 

otherwise 

age Age at the end of the interview 

health limits work 1 if a health problem limits type/amount of paid work 

bmi Body mass index 

drinking 1 if respondent drinks 

smoking 1 if respondent smokes 

income Total annual household income 

assets Total value of household assets 

experience Years of job experience 

marital status A set of 3 dichotomous variables indicating marital status: 

married, separated/divorced/widowed, and other marital 

status 

health insurance type A set of 3 dichotomous variables indicating the type of 

insurance, Medicare, Medicaid, and employer sponsored 

insurance 

number of health 

insurance plans 

The number of health insurance plans that the respondent 

reports 

 

I estimate the following equation, using Ordinary Least Squares regression with 

person and year fixed effects, where my unit of analysis is person-year: 

expendituresit = β0+ β1FullyRetiredit + β2PartlyRetiredit + β3Ageit + 

β4HealthLimitsWorkit + β5BMIit + β6Drinkingit + β7Smokingit + 

β8Incomeit + β9Assetsit + β10Experienceit+ β11Divorcedit + 

β12OtherMaritalStatusit + β13Medicareit + β14Medicaidit + 

β15EmployerSponsoredInsuranceit + β16NumberOfHealthInsurancePlans + 

αi + γt + µit , 
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where i represents the respondent index, t is the year index, αi represents individual level fixed 

effects, γt represents dummy variables for each year, and μit is the error term. Person fixed 

effects control for observable and non-observable time invariant characteristics such as race, 

gender, education level, and genetic predisposition to diseases. Year fixed effects control for 

characteristics that change over time but have the same effect on individuals such as policy 

changes affecting retirement decisions and health care costs. The inclusion of fixed effects 

reduces the extent of bias in the coefficients β1 and β2. For the key independent variables 

regarding the retirement status, I omit the NotRetired variable from the model and treat it as a 

baseline category. However, there is no baseline category for the insurance type, as respondents 

can have more than one type of insurance at a given time.  

 



14 
 

DESCRIPTIVE RESULTS 

 

Table 2 provides descriptive statistics for all of the variables included in my analysis. 

The table is disaggregated according to the key independent variables, which measure 

retirement status. In the sample analyzed, 43 percent of observations are working, 41 percent 

are fully-retired and 16 percent are partly-retired. The numbers of working, fully-retired, and 

partly-retired person-year observations are 28,768, 27,443 and 10,356 respectively4,5. The 

average out-of-pocket expenditure per respondent varies significantly across groups: the mean 

spending levels are $2,740 for working individuals, $3,596 for fully-retired individuals, and 

$3,165 for partly-retired individuals. 

In my sample, the average ages of working, partly-retired, and fully-retired persons are 

59, 66 and 64 respectively. This is reasonable because one’s probability of retiring increases 

with age. Also as expected, a significant portion (69 percent) of fully-retired individuals is 

covered by Medicare; however, only 62 percent of people who are currently working are 

covered by employer sponsored health insurance. Annual total household income is also 

significantly lower for people who are fully retired compared to partly-retired and working 

                                                           
4 Note on missing values: For the dependent variable OOP medical expenditures, income, and asset variables, all 

missing values were already imputed by Health and Retirement Study researchers. For key independent 

variables measuring retirement status, I interpolated 649 values if answers from surveys immediately preceding 

or following the missing wave were the same. I also converted 25 answers marked missing with the note “may 

be retired” into retired. I performed interpolation for some control variables, as well. I interpolated 473 

insurance type answers if answers immediately preceding and following the missing values were the same. I 

replaced 19 BMI values which were below 15 kg/m2 – a severely low value – using the average of previous and 

following answers and I replaced 14 missing marital status values if answers immediately preceding and 

following the missing value were the same.  

 
5 The data set I am using has responses from a total of 37,319 respondents. Not every individual is surveyed in 

every wave. Some are included in the sample later on, while others drop out of the survey due to death or other 

reasons. As a result, the total number of interviews during the 11 waves of data is 207,816 and the average 

number of respondents per wave is about 19,000. Of the 207,816 person-year observations, I dropped 23,960 

observations because they were identified as “doesn't work for pay or is homemaker; hasn't worked for 10 or 

more years", so they were neither retired nor working. A total of 46,406 person-year observations were dropped 

because respondents were outside the age range of 50-75 in the related year. After the interpolation explained 

above, there were still 10,421 observations with missing retirement values that were dropped. I dropped another 

59,635 observations because of missing values in the control variables. In total, I have 67,394 observations 

available for analysis. 
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people. On the other hand, the average value of total assets is highest among partly-retired 

individuals. This is possibly due to the fact that average income of partly-retired persons is 

comparable to that of working individuals and that partly-retired persons benefit from more 

years of experience than other groups on average. This means that they keep contributing to 

their retirement savings for a longer time so they have accumulated more wealth than other 

groups. The differences between groups of people with different retirement statuses is 

significant at 99% confidence level. 

Some 42 percent of fully-retired and 24 percent of partly-retired individuals report that 

they have an impairment or health condition that limits the amount or type of paid work they 

can do, while the comparable estimate is 10 percent among working persons. 

 

Table 2. Descriptive statistics for dependent, key independent and control variables a 

  Working Fully-

retired 

Partly-

retired 

Difference 

btw 

working 

and fully-

retired 

Difference 

btw 

working 

and partly-

retired 

 Number of cases 28,768 27,443 10,356   

Independent variable      

OOP Expenditures b Average 2,740 3,596 3,165 -856*** -425*** 

 Std Dev 6,085 12,434 7,478   

 Min 0 0 0   

 Max 296,627 1,540,031 398,379   

 # of 0 cases 7,539 5,907 1,907   

Demographic Characteristics      

Age Average 58.9 66.2 64.0 -7.3*** -5.1*** 

 Std Dev 4 5 6   

 Min 51 52 52   

 Max 75 75 75   

Married Average 0.67 0.64 0.66 0.03*** 0.01 

 Std Dev 0.47 0.48 0.47   

 Min 0 0 0   

 Max 1 1 1   

Separated/div/ 

widow 

Average 0.23 0.28 0.26 -0.05*** -0.03*** 

 Std Dev 0.42 0.45 0.44   

 Min 0 0 0   

 Max 1 1 1   

Other marital status Average 0.10 0.09 0.08 0.01*** 0.02*** 

 Std Dev 0.30 0.28 0.28   

 Min 0 0 0   

 Max 1 1 1   



16 
 

Table 2, cont.   Working Fully-

retired 

Partly-

retired 

Difference 

btw working 

and fully-

retired 

Difference 

btw working 

and partly-

retired 

Years worked Average 34.9 34.6 39.0 -0.3*** -4.1*** 

 Std Dev 10.6 13.0 12.5   

 Min 0 0 0   

 Max 62 62 62   

Economic Factors       

Medicare Average 0.1 0.69 0.48 -0.59*** -0.38*** 

 Std Dev 0.30 0.46 0.50   

 Min 0 0 0   

 Max 1 1 1   

Medicaid Average 0.01 0.09 0.04 -0.08*** -0.03*** 

 Std Dev 0.12 0.28 0.20   

 Min 0 0 0   

 Max 1 1 1   

Employer sponsored 

ins. 

Average 0.62 0.30 0.32 0.32*** 0.30*** 

 Std Dev 0.49 0.46 0.46   

 Min 0 0 0   

 Max 1 1 1   

Number of health 

ins. plans 

Average 0.88 0.60 0.65 0.28*** 0.23*** 

 Std Dev 0.55 0.58 0.58   

 Min 0 0 0   

 Max 13 12 12   

Total household 

Income b 

Average 113  61  96  52*** 17*** 

($1000) Std Dev 314  448  503   

 Min 0  0  0    

 Max 28,880  63,998 28,880   

Total household 

assets b 

Average 468 543 663 -23*** -202*** 

($1000) Std Dev 1,188 1,317 1,561   

 Min -1,967 -887 -2,503   

 Max 115,611 49,513 42,081   

Health Characteristics and Behaviors    

Whether health 

limits work 

Average 0.10 0.42 0.24 -0.32*** -0.14*** 

 Std Dev 0.30 0.49 0.42   

 Min 0 0 0   

 Max 1 1 1   

BMIc Average 28.1 27.5 27.8 0.6*** 0.3 

 Std Dev 5.5 5.8 5.4   

 Min 15 15 15   

 Max 79.1 83 102.7   

Drinking Average 0.64 0.53 0.62 0.11*** -0.02*** 

 Std Dev 0.48 0.50 0.49   

 Min 0 0 0   

 Max 1 1 1   

Smoking Average 0.19 0.13 0.16 0.06*** 0.03*** 

 Std Dev 0.39 0.34 0.37   

 Min 0 0 0   

 Max 1 1 1   

a) All statistics are weighted using the person-level analysis weights provided in the Health and Retirement Study data 

set. 

b) Health care expenditures, income and asset values are in 2012 dollars calculated using CPI figures provided by the 

Bureau of Labor Statistics. 

c) BMI: Body mass index is measured as weight (kg) divided by square of height (m2). 

 *** p<0.01, ** p<0.05, * p<0.1 
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 Average BMI values are lowest among fully-retired individuals, which may be due to 

increased age. I also find that there is significant variation in smoking and drinking habits 

across groups. The significant variations in those variables across groups emphasizes the 

necessity of controlling for those factors, and together with the use of fixed effects, the extent 

of omitted variable bias in my coefficients of interest will be reduced. 
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REGRESSION RESULTS 

 

Table 3 (at the end of this section) summarizes regression results related to the 

association between retirement status and out-of-pocket health expenditures. The first two 

models whose results are reported in the table are simple OLS regressions without any 

control variables. The first model uses unlagged retirement variables, while models (2)-(7) 

use retirement variables that are lagged by two years6 to partially eliminate the likelihood of 

reverse causality. Model 3 introduces control variables. Model (4) includes individual fixed 

effects, while model (5) includes both individual and year fixed effects. Model (6) introduces 

the interaction between age and retirement status to analyze whether the relationship between 

retirement status and health care expenditures is different for respondents above and below 

the median age. The interaction term used for model (7) is between gender and retirement 

status.  

All regressions are weighted using person-level analysis weights provided in the 

Health and Retirement Study (HRS) data set, and robust standard errors are reported beneath 

all coefficients. In the HRS data, respondents are considered to be working, retired, or 

working part-time after retirement. Being partly-retired and being fully-retired are included in 

all seven models as key independent variables, while working is left out as the reference 

category. Since there are two retirement variables, the joint significance of the fully- and 

partly-retired variables are separately calculated and reported. The joint significance of 

interaction terms and related variables are provided at the bottom of the table. 

The first two models suggest a significant positive relationship between retirement 

and health expenditures. Model (1) indicates that, on average, the out-of-pocket (OOP) 

                                                           
6 As the survey is carried out every other year and medical expenditures variable indicates the reported amount 

of expenditures during the past two years. 
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expenditures of retired individuals over two years are $856 higher than those of working 

individuals. Partly-retired individuals spend $425 more over two years than working 

individuals. Compared to the mean value ($3,600) and standard deviation ($12,400) of OOP 

medical expenditures of the retired sample, these amounts are not substantial.  

In model (2), the use of lagged retirement variables eliminates the possibility that my 

estimates capture the effect of health status on retirement decisions, rather than the other way 

around. Consequently, as expected, the estimated coefficient for my fully-retired variable is 

smaller compared to its magnitude in the first model, while that of my partly-retired variable 

is roughly the same. However, the estimates of the first two models are likely biased due to 

omitted variables that affect both health expenditures and retirement status. For example, age 

and insurance type are two important variables that are plausibly correlated with both 

retirement status and health expenditures.  

Model (3), which includes the full set of controls, indicates negative, smaller, and 

less precisely estimated coefficients for the key independent variables. This is reasonable, as 

the inclusion of control variables addresses the upward bias in the first two models. The joint 

significance of the retirement variables in model (3) is short of conventional significance 

levels. It is worth noting, however, that a p-value of 15% still indicates an association of 

some kind. This means that, accounting for the controls in the model, retired people spend 

less on health care. 

Model (4) introduces individual-level fixed effects, which account for time invariant 

characteristics that are associated with the dependent and key independent variables. In this 

specification, the coefficients of the retirement variables are no longer significant either 

individually or jointly. The reason for the change could be that model (4) accounts for 
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individual differences in overall health status and resistance to diseases, the omission of 

which biases the estimates of retired individuals’ health expenditures.  

Model (5) adds year fixed effects, accounting for time varying characteristics that are 

same for all people in my sample, and are associated with both the dependent and key 

independent variables. The individual and joint significance of the key independent variables 

in this model are very similar to those of the previous model and do not indicate an 

association.  

Model (6) explores whether the relationship between retirement status and health 

expenditures changes with age, by including interactions between being above the median 

age and the retirement variables. In this specification, none of the interaction terms or key 

independent variables is statistically significant, individually or jointly. This means that there 

is no evidence that the relationship between retirement status and health expenditures is 

different for people above and below the age of 62.  

Model (7) investigates whether the relationship between retirement status and health 

expenditures is different for men and women. Interestingly, all retirement related variables 

and interaction terms are statistically significant in this specification. For women, the 

relationship between retirement and health expenditures is negative and significant. Fully-

retired women spend $450 less and partly-retired women spend $582 less than working 

women, holding other factors in the model constant. On the other hand, men incur 

significantly higher health expenditures once they fully retire. Fully-retired men spend $271 

($720-$449) more and partly-retired men spend $441 ($1,023-$582) more than working men 

on average. Apparently, the oppositely signed relationships for men and women masked the 

true relationship between retirement and health expenditure in the earlier models. The logic 

behind the difference between genders could be that men are primary earners of most 
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households and they tend to work until their health deteriorates to such a level that they 

cannot work anymore. Their retirement is thus associated with significantly higher medical 

expenditures. On the other hand, women, being the secondary earners of most households, 

may not wait as long as men do to retire, especially if they have a health problem. Another 

reason could be that women adapt to retirement better than men do and their retirement 

means a reduction in stress as they manage to keep themselves busy with other – perhaps 

more enjoyable - activities. This possibly protects women from the emotional strains of 

retirement, which might lead to problems among men, especially if their retirement is not 

voluntary. 

The coefficient of the variable for the existence of a health problem that limits the 

amount or type of paid work is both substantial and statistically significant, which is quite 

reasonable, since such a health problem is expected to cause higher health expenditures. The 

analyses also suggest that insurance type is an important factor that is associated with the 

amount of OOP health spending. As expected, Medicaid has a large negative coefficient: 

people eligible for Medicaid have less disposable income, and they tend to spend less on 

health care. The coefficients of the employer-sponsored insurance and Medicare variables 

indicate that individuals who are covered by these insurance programs spend less out of their 

own pockets for health care as compared to those who are not covered by them.  

In summary, my analysis suggests that there is no relationship between retirement 

status and health expenditures, holding constant individual and year fixed effects as well as a 

set of controls including demographic, economic and some health-related variables included 

in the model. Insertion of interaction terms into my analysis reveals that the relationship 

between retirement status and health expenditures does not differ by age, but that it does 

differ by gender. This relationship is statistically significant and positive for men and 
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statistically significant and negative for women. These oppositely signed relationships are 

concealed in the models that do not include gender interaction terms.  

 

 



 
 

Table 3. Regression results for seven models examining the relationship between retirement status and out-of-pocket health expenditures 

Variables (1) (2) (3) (4) (5) (6) (7) 

        
fully-retired 856.0***       
 
 

(88.26)       

partly-retired 424.8***       
 
 

(90.89)       

lagged fully-retired  658.6*** -191.9* -74.47 -67.59 -45.74 -449.1** 
 
 

 (77.03) (99.83) (151.4) (151.5) (240.0) (199.7) 

lagged partly-retired  430.4*** -88.11 -22.65 -19.79 61.67 -581.6*** 
 
 

 (155.8) (167.3) (275.9) (274.0) (678.6) (202.2) 

old* lagged fully-retired      -41.44  
 
 

     (305.0)  

old* lagged partly-retired      -123.3  
 
 

     (662.4)  

male* lagged fully-retired       720.2*** 
 
 

      (252.6) 

male* lagged partly-retired       1,023** 
 
 

      (470.7) 

age   26.98*** 62.51*** -22.57 -22.03 -20.86 
   (8.949) (20.30) (130.5) (129.7) (130.3) 
health limits work   2,234*** 1,198*** 1,195*** 1,194*** 1,198*** 
 
 

  (149.1) (199.5) (200.6) (199.2) (201.1) 

bmi   21.74*** -8.607 -9.259 -9.179 -7.410 
 
 

  (7.023) (24.52) (24.53) (24.45) (24.45) 

2
3

 



 
 

Table 3, cont.        
Variables (1) (2) (3) (4) (5) (6) (7) 

drinking   -339.4*** -281.5 -269.1 -269.9 -262.8 
 
 

  (75.64) (174.8) (177.1) (175.6) (177.6) 

smoking   -435.2*** -1,185*** -1,142*** -1,143*** -1,124*** 
 
 

  (100.3) (288.8) (288.3) (288.8) (288.4) 

income   0.218 0.140 0.141 0.141 0.143 
 
 

  (0.133) (0.169) (0.164) (0.164) (0.167) 

assets   0.198*** 0.0413 0.0349 0.0345 0.0347 
 
 

  (0.0547) (0.0311) (0.0314) (0.0320) (0.0315) 

experience   6.383* 41.83* 42.86* 42.15 39.76* 
 
 

  (3.325) (23.09) (23.52) (26.32) (23.50) 

divorced   47.95 138.4 131.7 130.4 159.5 
 
 

  (92.05) (276.0) (275.8) (275.8) (275.5) 

other marital status   -282.1*** 438.9 473.3 473.2 478.9 
 
 

  (109.0) (357.6) (357.6) (357.6) (357.6) 

medicare   47.24 -385.5** -417.5** -409.8** -416.3** 
 
 

  (149.2) (195.3) (206.3) (183.9) (205.3) 

medicaid   -2,133*** -1,050*** -1,102*** -1,102*** -1,105*** 
 
 

  (189.3) (357.4) (356.9) (357.0) (356.6) 

employer sponsored 
insurance 

  -363.6*** -568.0*** -569.7*** -570.3*** -561.5*** 

 
 

  (78.00) (159.4) (157.9) (159.7) (156.7) 

number of health insurance 
plans 

  0.218 0.140 0.141 0.141 0.143 

   (0.133) (0.169) (0.164) (0.164) (0.167) 

2
4

 



 
 

Table 3, cont.        
Variables (1) (2) (3) (4) (5) (6) (7) 

Constant 2,740*** 2,870*** 469.3 -1,588* 2,163 2,138 2,086 
 (41.35) (41.07) (551.5) (930.6) (6,866) (6,791) (6,849) 
        

F-Statistics and p-values of joint hypotheses 

Fully-retired and partly-
retired 
 

150.84*** 
(0.000) 

      

Lagged fully-retired and 
lagged partly-retired 
 

 37.8*** 
(0.000) 

1.89 
(0.151) 

0.12 
(0.885) 

0.10 
(0.905) 

0.03 
(0.970) 

4.70*** 
(0.009) 

old*lagged fully-retired and 
lagged fully-retired 
 

     0.12 
(0.889) 

 

old *lagged partly-retired 

and lagged partly-retired 
 

     0.08 
(0.922) 

 

male *lagged fully-retired 

and lagged fully-retired 
 

      4.19** 
(0.015) 

male *lagged partly-retired 

and lagged partly-retired 
      4.97*** 

(0.007) 

Observations 66,567 67,394 67,394 67,394 67,394 67,394 67,394 
R-squared (within) 0.002 0.001 0.015 0.005 0.008 0.008 0.008 
Individual FE 
Year FE 

No 
No 

No 
No 

No 
No 

Yes 
No 

Yes 
Yes 

Yes 
Yes 

Yes 
Yes 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

2
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CONCLUSION 

 

The retirement age in the U.S. is rising in part due to legal regulations designed to 

decrease the burden on the nation’s pension systems. At the same time, increasing health care 

expenditures are a concern for the overall U.S. economy and citizens. In confronting these 

two problems, it is important to understand the relationships between retirement decisions, 

health status and, therefore, health care expenditures. Taking account of these relationships, 

this study on the association between retirement status and health care expenditures can 

inform the nation’s retirement policies. 

My main analysis indicates that retirement status is not related to health care 

expenditures after controlling for individual and year fixed effects and a wide range of 

variables including age, insurance status, income, wealth and health-related habits. However, 

more disaggregated analysis reveals that, for women, there is a significant negative 

relationship, and for men, a significant positive relationship, between retirement and health 

expenditures. On average, fully-retired women spend $450 less on health care than working 

women every two years, while fully-retired men spend $271 more than working men, holding 

the other factors included in the model constant. The oppositely signed relationships for men 

and women largely cancel each other out and cause the overall relationship to be 

insignificant. The differences between genders in terms of how they handle retirement could 

be the reason for the difference in the results.  

While previous studies on the relationship between health status and retirement 

decisions reviewed in this thesis yielded inconsistent results, some of their findings apply to 

men only (Hallberg et al., 2014). In other cases, the relationship between health outcomes and 

retirement decisions is different for men and women (Kuhn et al., 2010). According to Kuhn 

et al. (2010), early retirement is associated with increased rates of mortality for men, but no 
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such relationship exists for women. The authors attribute this difference to the fact that men 

are the main breadwinners, and that for them retiring is related to loss of social status and 

identity, while working is not as critical for women, who are often the secondary earners in 

their families. These findings are somewhat consistent with the results of my analysis.  

My analysis has some limitations. Survey answers regarding respondents’ out-of-

pocket health care expenses during the past two years are likely to suffer from measurement 

error, which, if this measurement error is random, would increase the standard errors of the 

coefficients in my analysis. In addition, my data come from a large-scale survey consisting of 

numerous questions and has missing values that can be neither imputed nor interpolated. 

Because of the large number of missing values, I could not control for physical mobility and 

cognition-related health scores. I expect both scores to be lower among retired individuals, 

and I expect these variables to be associated with higher medical expenditures. Therefore, the 

omission of these controls from my analysis might have upwardly biased my estimates.  

I intentionally leave out of my analyses variables related to self-reported health 

status and number of doctor diagnosed health problems, as I suspect that these variables are 

strongly mechanically correlated with health expenditures and therefore sap the explanatory 

power of my key independent variables. This implies that my findings regarding the 

relationship between retirement and health expenditures can likely be attributed – at least 

partially – to the relationship between retirement and health status.  

The difference I find between men and women regarding health care expenditures 

after retirement deserves further study. Data permitting, studies shedding light on the reasons 

for this difference would be useful. However, it is unlikely that the difference between men 

and women has important policy implications. While some countries differentiate legal 

retirement ages for men and women, these ages are the same in the U.S. Currently in the 
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U.S., the average retirement age for women is 62 while for men it is 64 (Munnell, 2015). 

Given the magnitude of the difference between health care expenditures of working and 

retired individuals, a potential change in legal retirement age for women, or for both genders, 

is expected to have more important effects on the pension system than on health care 

spending. 
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