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Abstract: Lack of exercise is an important public health issue in the United States due to its link to 

obesity and other health risk factors. Despite several policy interventions, many Americans do not 

exercise sufficiently. Given recent findings that financial literacy helps to improve people’s rational 

decision-making ability and encourages people to exercise in Japan, we conduct a similar study for 

the United States, which has also been experiencing lack of exercise but has a different cultural set-

ting. Culture has important influences on decision making and exercise behavior. This study inves-

tigates whether financial literacy is associated with exercise behavior in the United States. We used 

Osaka University’s 2010 Preference Parameters Study dataset and performed a probit regression 

analysis to test our hypothesis that financially literate people are likely to exercise more. In support 

of our hypothesis, we find that Americans with better financial literacy are more likely to exercise 

at least once a week. Additionally, financial education has a similar association with exercise behav-

ior. Our results suggest that authorities could consider using financial literacy as an alternative pol-

icy intervention to promote regular exercise among the American population. 
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1. Introduction

A recent study finds a significantly positive relationship between financial literacy 

and regular exercise behavior in Japan [1]. The study claims that financial literacy, being 

a decision-making tool, helps people behave more rationally, thereby motivating them to 

exercise regularly. Ono et al.’s [1] findings motivated us to investigate the association be-

tween financial literacy and exercise behavior in the United States, which differs cultur-

ally and socio-economically from Japan [2–4]. Evidence from Japan does not apply di-

rectly to the United States because cultural identity, cultural perspective and cultural ex-

pectations influence exercise behavior [5]. As people from collective societies are more 

likely to exercise [5–9], culture may influence the rationality explanation of exercise be-

havior. Thus, studying exercise behavior using financial literacy as a proxy for rational 

decision-making ability should be revisited in an individualistic country like the United 

States. Lack of exercise is an important public health issue in the United States, which has 

seen an obesity epidemic since the 1990s [10–13]. McAllister [14] argues that lack of exer-

cise is one of the main contributors to this phenomenon [14]. Thus, it is important to ob-

serve the potential use of financial literacy as a rational decision-making instrument to 

promote regular exercise in the United States. 

According to the National Center for Health Statistics [15], the United States saw low 

rates of exercise in the 2000s. Only 15% and 18.2% of American adults aged 18 and above 

met the exercise guidelines in 2000 and 2008, respectively [15,16]. Thus, the Obama Ad-

ministration introduced the “Let’s Move!” initiative to promote exercise and healthy eat-

ing habits in the United States [17,18]. Meanwhile, multiple local governments began in-

vesting in public infrastructure to promote walkability in their communities [19]. Further-

more, many doctors across the United States began prescribing exercise to patients [20–
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22]. Exercise began to increase because of these policies and practices. Overall, 24.2% of 

adults met the exercise guidelines in 2018 [15]. Unfortunately, this improvement is insuf-

ficient to address the obesity epidemic in the United States; three-quarters of Americans 

still do not exercise enough and the obesity rate remains unresolved [23]. As Ono et al. [1] 

find that financial literacy can enhance people’s rationality and address the lack of exercise 

problem in Japan, we believe that financial literacy may also help address the same issue 

in the United States. 

Our study examines lack of exercise from the perspectives of imperfectly rational 

framework and the irrational choice framework and proposes a solution based on rational 

decision-making ability following the study by Ono et al. [1]. Based on the health capital 

model of Grossman [24,25], we consider regular exercise as an investment in health capital 

and a catalyst for productivity and utility enhancement. However, cognitive limitations 

might influence people to underestimate benefits of exercise, which could ultimately lead 

to insufficient exercise. Additionally, emotion and social stimulus might influence human 

rationality regarding exercise behaviors [26]. We argue that irrational health behavior like 

lack of exercise could be mitigated by improving rational decision-making ability through 

financial literacy and financial education. Several studies demonstrate that financially lit-

erate people are less likely to engage in risky behaviors such as smoking [27,28] and gam-

bling [29]. Moreover, several studies provide evidence of the role of financial literacy in 

rational economic decisions [30–38], financial decisions [31,33,38–41] and investment de-

cisions [27,42]. Financial literacy also encourages people to make good decisions related 

to healthcare [43], which ultimately improves their long-term health status [44]. In the 

similar vein, O’Neill et al. [45] found a positive association of financial behavior with 

health outcomes while O’Neill et al. [46] found a positive association of financial behavior 

with physical activity where frequent planning behavior appeared to mediate these asso-

ciations. These findings support our argument that financially literate people are more 

likely to make rational decisions because they understand problems objectively and value 

information properly, which eventually leads to better cognitive ability and rationality. 

This study explores the relationship between financial literacy, financial education 

and exercise behavior in the United States. Given that Grossman’s health capital model 

[24,25] posits that regular exercise is a form of health investment, we hypothesize that 

people with better financial literacy or financial education are more likely to make the 

rational decision to exercise regularly. This study contributes to the existing literature in 

at least two ways. First, to the best of our knowledge, this is the first study to examine the 

relationship of financial literacy and financial education with exercise behavior in the 

American population. Second, as our research provides empirical evidence on the rela-

tionship between financial literacy and a rational behavior like exercise, our study offers 

extensive support to the existing literature on how financial literacy can improve rational 

decision-making. In addition to these academic contributions, our results offer an effective 

guideline in formulating sustainable healthcare and public health policies, which could 

ultimately alleviate lack of exercise in the United States in a sustainable way. 

2. Data and Methods 

2.1. Data 

This study uses data from the Preference Parameters Study (PPS) conducted by the 

Institute of Social and Economic Research at Osaka University. The PPS is a panel survey, 

which collects information on socioeconomic characteristics and preferences data of indi-

viduals of Japan, the United States, China and India. The panel survey was conducted in 

every year from 2003 to 2013. In this study, we utilized data from the 2010 wave of the 

panel survey conducted in the United States, which contained information on exercise 

behavior, financial literacy and socioeconomic characteristics and preferences. The re-

spondents of the survey are from the District of Columbia and other 48 states (except 

Alaska and Hawaii), which are representative of the population of the United States. The 
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panel survey used the multistage stratified random sampling method to select prospective 

participants. A structured questionnaire was used to collect information from prospective 

participants, which included dichotomous, multiple and scaling questions on demo-

graphic, socio-economic and psychological characteristics and preferences of the prospec-

tive participants. The reason for using the 2010 wave of the survey is that this wave in-

cludes questions on financial literacy and exercise behavior, which recent waves do not 

have. The dataset contains responses from 7046 respondents. However, after removing 

samples with missing values on financial literacy and exercise behavior (3215 responses), 

our final sample consists of 3831 responses, or 54.37% of the total responses. 

2.2. Variables 

Our dependent variable is “regular exercise,” which is based on the 2010 PPS multi-

ple-choice question “Do you exercise?” Respondents can choose 1 out of 5 choices: almost 

every day, a few times a week, once a week, about once a month and do not exercise at 

all. Similar to Ono et al. [1], our hypothesis is that people with better financial literacy are 

more likely to exercise regularly or at least once a week. We adopt this hypothesis based 

on O’Donovan et al.’s [47] finding that exercise only once or twice per week can reduce 

mortality. We therefore create the binary variable regular exercise equal to 1 if respond-

ents exercise at least once a week and 0 if respondents exercise about once a month or not 

at all. 

Our main explanatory variable, financial literacy, is based on Lusardi and Mitchell’s 

financial literacy measurement questions [48], which we provide in Appendix A. These 

questions test mathematical ability and the understanding of basic financial concepts such 

as interest rates, inflation and risk diversification, which are the basic foundations for 

making sensible investments. Due to its simplicity and adaptability, several studies used 

these questions to measure financial [1,28,29,49–53]. However, other studies question the 

reliability of these questions [54,55]. On the other hand, Nicolini and Haupt [56] argue 

that these questions are still practical and dependable. For these reasons, we use these 

questions to measure and quantify respondents’ financial literacy, where we add 1 to the 

score for each correct answer and zero for incorrect answers, following prior studies 

[1,29,34,36,38,50]. We then calculate the total score and normalize it to 1. The financial 

literacy variable thus ranges from 0 to 1. 

The other main explanatory variable, financial education, is based on the PPS survey 

multiple choice question, “Did you receive any compulsory financial education when you 

were in high school?” If the respondent answered “yes,” we input a value of 1 for financial 

education. If the respondent answered “no” or “do not know,” then we input a value of 0 

for financial education. Prior studies using the 2010 PPS dataset also adopt this approach 

[27,42,53]. 

Similar to Ono et al. [1], our study includes demographic and socioeconomic varia-

bles, behavior variables and perception variables as control variables. We summarize 

these variables and their descriptions in Table 1. 
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Table 1. Variable definitions. 

Variables Definitions 

Regular exerciser 
Binary variable: 1 = regular exercise (exercise once a week or more) 

and 0 = otherwise 

Financial literacy 
Continuous variable: Average score of Lusardi and Mitchell’s finan-

cial literacy measurement questions (Appendix A) 

Financial education 
Binary variable: 1 = received compulsory financial education in 

high school and 0 = otherwise 

Male Binary variable: 1 = male and 0 = female  

Age Respondent’s age  

Age squared Age squared  

University degree Binary variable: 1 = obtained university degree and 0 = otherwise  

Marriage Binary variable: 1 = married and 0 = otherwise 

Divorce Binary variable: 1 = divorced or separated and 0 = otherwise  

Household size 
Continuous variable: Number of people currently living in the 

household  

Children Binary variable: 1 = have child/children and 0 = otherwise  

Unemployed Binary variable: 1 = respondent is unemployed and 0 = otherwise 

Household income 
Continuous variable: Annual earned income before taxes and with 

bonuses of the entire household in 2009 (unit: USD)  

Log of household income Log (household income)  

Household assets 
Continuous variable: balance of financial assets (savings, stock, in-

surance, etc.) of the entire household (unit: USD)  

Log of household assets Log (household assets) 

Current smoker 

Binary variable: 1 = current smoker (sometimes–more than two 

packs a day) and 0 = non-smokers (do not smoke at all, quit, or 

hardly smoke) 

Current drinker 
Binary variable: 1 = current drinker (drink sometimes–five cans of 

beer daily) and 0 = otherwise 

Frequent gambler 
Binary variable: 1 = frequent gambler (gamble once a week or more) 

and 0 = otherwise 

Myopic view of the future 

Binary variable: 1 = agree and completely agree with the statement 

“Since the future is uncertain, it is a waste to think about it” and 0 = 

otherwise 

Level of risk preference 

Continuous variable: Percentage score from the question “Usually, 

when you go outdoors, how high does the probability of rain have 

to be before you take an umbrella?” 

Current level of happiness 
Continuous variable: Percentage score from the question “Overall, 

how happy would you say you are currently?” 

Anxiety about health 
Binary variable: 1 = agree and completely agree with the statement 

“I have anxiety about my health” and 0 = otherwise 

2.3. Descriptive Statistics 

As illustrated in Table 2, we find that 65.65% of PPS respondents are regular exercis-

ers. Our respondents’ average financial literacy score is 0.6981 and around 12% of re-

spondents received financial education in high school. The National Financial Capability 

Study [57] also reported an above-average financial literacy score, i.e., 2.72 out of 5 among 

American populations. We also find that most respondents are female (54.71%), while 

some respondents obtained a university degree (40.20%). The average respondents are 

middle-aged people around 49 years old. Many of the respondents are married (63.33%) 

and have at least one child (71.97%). Meanwhile, a few of them are divorced (6.37%) or 

unemployed (2.22%). On average, the respondents’ households comprised 2.79 members 

and had annual household incomes of around 67,000 U.S. dollars and household assets 

worth about 194,000 dollars. For average behavior, we find that 40.38% of the respondents 
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are current drinkers, 13.7% are smokers and only 7.62% are frequent gamblers. Mean-

while, we find that people generally have a high happiness level (71.1%), while some have 

anxiety about their health (31.4%). In addition, people are somewhat risk-takers. On aver-

age, they will take an umbrella with them if the chance of rain is 66.35%. Lastly, a few 

respondents have a myopic view of the future; 10.44% of the respondents totally agreed 

with the statement, “Since the future is uncertain, it is a waste to think about it”. 

Table 2. Descriptive Statistics. 

Variable Mean 
Standard Deviation 

(SD) 
Min Max 

Main variables     

Regular Exerciser 0.6565 0.4749 0 1 

Financial Literacy 0.6981 0.3155 0 1 

Financial Education 0.1240 0.3296 0 1 

Other variables     

Male 0.4529 0.4978 0 1 

Age 49.30 15.89 15.00 96.00 

Age Squared 2683.34 1625.95 225.00 9216.00 

University degree 0.4020 0.4904 0 1 

Marriage 0.6333 0.4820 0 1 

Divorce 0.0637 0.2442 0 1 

Household size 2.79 1.47 1 13 

Children 0.7197 0.4492 0 1 

Unemployed 0.0222 0.1473 0 1 

Household income 67,501.96 48,617.02 5000.00 210,000.00 

Log of household income 10.77 0.95 8.52 12.25 

Household assets 194,648.90 292,005.20 12,500.00 1,250,000.00 

Log of household assets 11.14 1.49 9.43 14.04 

Current smoker 0.1370 0.3439 0 1 

Current drinker 0.4038 0.4907 0 1 

Frequent gambler 0.0762 0.2654 0 1 

Myopic view of future 0.1044 0.3058 0 1 

Level of risk preference 0.6635 0.2843 0 0.9900 

Current level of happiness 0.7110 0.2231 0 1 

Anxiety about health 0.3140 0.4642 0 1 

Observations 3831 

Overall, we find that people with different characteristics mostly have different ex-

ercise behavior, as we report in Tables 3–5. 

Table 3. Distribution of exercise behavior by age group. 

Exercise Behavior 
Age 

Total 
<=30 31–40 41–50 51–60 >=61 

Exercise once a week or more 390 340 543 620 622 2515 

 69.77% 59.86% 63.07% 67.25% 67.54% 65.65% 

Otherwise 169 228 318 302 299 1316 

 30.23% 40.14% 36.93% 32.75% 32.46% 34.35% 

Total 559 568 861 922 921 3831 

 100% 100% 100% 100% 100% 100% 

Mean difference F = 4.44 ***  

Note: *** p < 0.01. 
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Table 4. Distribution of exercise behavior by demographic characteristic. 

Exercise Behavior 

Gender Education Unemployed 

Total 
Female Male 

Below 

University Degree 

University Degree 

and Above 
No Yes 

Exercise once a week 

or more 
1349 1166 1410 1105 2472 43 2515 

 64.36% 67.20% 61.55% 71.75% 65.99% 50.59% 65.65% 

Otherwise 747 569 881 435 1274 42 1316 

 35.64% 32.80% 61.55% 71.75% 65.99% 50.59% 34.35% 

Total 2096 1735 2291 1540 3746 85 3831 

 100% 100% 100% 100% 100% 100% 100% 

Mean difference t = −1.8454 * t = −6.5582 *** t = 2.9595 ***  

Note: *** p < 0.01, * p < 0.10. 

Table 5. Distribution of exercise behavior by risky health behavior. 

Exercise Behavior 
Current Smoker Current Drinker Frequent Gambler 

Total 
No Yes No Yes No Yes 

Exercise once a week or 

more 
2216 299 1480 1035 2331 184 2515 

 67.03% 56.95% 64.80% 66.90% 65.87% 63.01% 65.65% 

Otherwise 1090 226 804 512 1208 108 1316 

 32.97% 43.05% 35.20% 33.10% 34.13% 36.99% 34.35% 

Total 3306 525 2284 1547 3539 292 3831 

 100% 100% 100% 100% 100% 100% 100% 

Mean difference t = 4.5277 *** t = −1.3462 t = 0.9864  

Note: *** p < 0.01. 

First, Table 3 illustrates the heterogeneity of exercise behavior among different age 

cohorts. Although we find that the older age cohort (aged 51 and above) and the youngest 

age cohort (aged 30 or less) have a similar proportion of regular exercisers, at around 68%, 

the other age cohorts have a vastly different proportions of regular exercisers. The second 

youngest age cohort (aged 31–40) has the lowest proportion (59.86%) of exerciser, while 

the middle-age cohort (aged 41–50) has around 63%. This vast difference implies that age 

may have a sizable effect on exercise behavior, ceteris paribus. 

Second, Table 4 shows that people with different demographic characteristics like 

gender, education and employment status also have different exercise behavior. For gen-

der, we find a gender exercise gap, where the proportion of male exercisers (67.2%) is 

greater than the proportion of female exercisers (64.36%) at a 10% significance level. We 

also find an education exercise gap, where the proportion of respondents with a university 

degree who regularly exercise (71.75%) is significantly greater than those with less educa-

tion (61.55%) at a 1% significance level. Simultaneously, we find an employment exercise 

gap between the unemployed (50.59%) and employed (65.99%) at a 1% significance level. 

These differences may imply that gender, education and employment status affect exer-

cise behavior, ceteris paribus. 

Finally, Table 5 illustrates that exercise behavior varies among smokers and non-

smokers. Respondents who do not smoke at all, quit smoking, or hardly smoke exercise 

more than current smokers at a 1% significance level. On the other hand, exercise behavior 

does not vary on other risky behaviors; respondents who do not drink at all, quit drinking, 

or hardly drink do not exercise more or less than do current drinkers at a 10% significance 

level. Our results are similar for gambling behavior. 
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2.4. Methodology 

We perform a probit regression analysis to test our hypothesis that people with better 

financial literacy and financial education are more likely to exercise regularly or at least 

once a week. We first estimate the effect of financial literacy on exercise behavior using 

Equation (1). Then, we estimate the effect of financial education on exercise behavior using 

Equation (2). Finally, we estimate the effects of both financial literacy and financial edu-

cation on exercise behavior using Equation (3). 

�� = �(���, ��, ��) (1)

�� = �(���, ��, ��) (2)

�� = �(���, ���, ��, ��), (3)

where �� is the exercise behavior of the ��� respondent (regular exerciser or otherwise), 

�� is average financial literacy score, �� is financial education status, � is a vector of 

respondent’s characteristics and � is the error term. 

This study could have econometric problems such as multicollinearity. Explanatory 

variables, such as financial literacy, university degree, household income and household 

assets might be correlated. Watanapongvanich et al. [53] argue that the respondents with 

higher education might have better financial knowledge, higher incomes and more assets. 

Due to this possible problem, we examined the correlation between the variables and var-

iance inflated test (VIF test), where the result is available upon request. We find that our 

VIF value is below 10. Hence, our study does not suffer from multicollinearity problems. 

For each of equations 1-3, we develop 4 models using different control variables. Be-

low, we provide an example of our model specifications for Equation (1). Models 1, 2, 3, 

and 4 are shown in Equations 4, 5, 6, and 7 respectively. 

�������� ��ℎ������ (1 = ������� ��������� ��� 0 = ��ℎ������)

= �� + ����������� ���������  + ������� + ������ + ����� ��������

+ ������������ ������� + ����������� + ����������

+ ��ℎ����ℎ��� ����� + ���ℎ�������+�������������� + ��� ��� �� ℎ����ℎ��� �������

+ ��� ��� �� ℎ����ℎ��� ������� + �� 

(4)

�������� ��ℎ������ (1 = ������� ��������� ��� 0 = ��ℎ������)

= �� + ����������� ���������  + ������� + ������ + ����� ��������

+ ������������ ������� + ����������� + ����������

+ ��ℎ����ℎ��� ����� + ���ℎ�������+�������������� + ��� ��� �� ℎ����ℎ��� �������

+ ��� ��� �� ℎ����ℎ��� ������� + ���������� ������� + ���������� ���������

+ ����������� ��������� + �� 

(5)

�������� ��ℎ������ (1 = ������� ��������� ��� 0 = ��ℎ������)

= �� + ����������� ���������  + ������� + ������ + ����� ��������

+ ������������ ������� + ����������� + ����������

+ ��ℎ����ℎ��� ����� + ���ℎ�������+�������������� + ��� ��� �� ℎ����ℎ��� �������

+ ��� ��� �� ℎ����ℎ��� ������� + ���������� ������� + ���������� ���������

+ ����������� ��������� + ��������� ���� �� �ℎ� �������

+ �������� �� ���� ����������� + �� 

(6)
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�������� ��ℎ������ (1 = ������� ��������� ��� 0 = ��ℎ������)

= �� + ����������� ���������  + ������� + ������ + ����� ��������

+ ������������ ������� + ����������� + ����������

+ ��ℎ����ℎ��� ����� + ���ℎ�������+�������������� + ��� ��� �� ℎ����ℎ��� �������

+ ��� ��� �� ℎ����ℎ��� ������� + ���������� ������� + ���������� ���������

+ ����������� ��������� + ��������� ���� �� �ℎ� �������

+ �������� �� ���� ����������� + ���������� ����� �� ℎ���������

+ ���������� ����� ℎ����ℎ� + �� 

(7)

Equation 4 (Model 1) estimates the association between regular exercise and financial 

literacy after controlling respondents’ socioeconomic status such as gender, age, educa-

tion, marital status, children, unemployment, household size, log of household income 

and log of household assets. Similarly, Equation 5 (Model 2) estimates the association be-

tween regular exercise and financial literacy after controlling respondents’ socioeconomic 

status and risky health behaviors such as smoking, drinking alcohol and gambling. In 

Equation 6 (Model 3), we control myopic view of the future and risk preference in addition 

to respondents’ socioeconomic status and risky health behavior. Finally, in Equation 7 

(Model 4), we control current happiness level and anxiety about health variables in addi-

tion to what we control in Equation 6. 

3. Results 

We report the probit regression analysis results using financial literacy as the main 

explanatory variable in Tables 6 and 8 and financial education as the main explanatory 

variable in Tables 7 and 8. These tables also report the results using the similar model 

specifications. The first column displays the estimates of the explanatory variable(s) and 

the demographic variables of gender, age, education, marital status, household size, chil-

dren, unemployment status and household financial status. The second column includes 

these estimates as well as the estimates of the risky health behavior variables. The third 

column adds the myopic view of the future and level of risk preference variables. The last 

column adds the current level of happiness and anxiety about health variables. 

Table 6. Probit model regression results: Financial literacy as the main explanatory variable. 

Variable 
Dependent Variable: Regular Exerciser 

Model 1 Model 2 Model 3 Model 4 

Financial literacy 0.176 ** 0.168 ** 0.169 ** 0.153 ** 

 (0.0728) (0.0730) (0.0731) (0.0738) 

Male 0.00486 0.0148 0.0280 0.0330 

 (0.0437) (0.0442) (0.0444) (0.0447) 

Age −0.0138 * −0.0117 −0.0132 −0.00718 

 (0.00799) (0.00806) (0.00808) (0.00815) 

Age squared 0.000127 * 0.000106 0.000118 0.000064 

 (0.00008) (0.00008) (0.00008) (0.00008) 

University degree 0.142 *** 0.127 *** 0.119 ** 0.111 ** 

 (0.0473) (0.0477) (0.0479) (0.0481) 

Marriage −0.0400 −0.0466 −0.0459 −0.0686 

 (0.0598) (0.0601) (0.0602) (0.0604) 

Divorce −0.0390 −0.0378 −0.0364 0.0123 

 (0.0961) (0.0961) (0.0961) (0.0967) 

Household size −0.0135 −0.0150 −0.0137 −0.00972 

 (0.0175) (0.0175) (0.0176) (0.0177) 

Children −0.0667 −0.0622 −0.0584 −0.0987 

 (0.0628) (0.0629) (0.0629) (0.0635) 
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Unemployed −0.289 ** −0.272 * −0.271 * −0.211 

 (0.141) (0.141) (0.141) (0.140) 

Log of household income 0.0226 0.0213 0.0237 0.00822 

 (0.0278) (0.0280) (0.0281) (0.0283) 

Log of household assets 0.107 *** 0.105 *** 0.105 *** 0.0957 *** 

 (0.0175) (0.0175) (0.0176) (0.0177) 

Current smoker  −0.140 ** −0.139 ** −0.118 * 

  (0.0626) (0.0627) (0.0630) 

Current drinker  0.00733 0.00646 −0.00408 

  (0.0446) (0.0447) (0.0449) 

Frequent gambler  −0.0691 −0.0704 −0.0408 

  (0.0813) (0.0813) (0.0818) 

Myopic view of the future   −0.150 ** −0.112 

   (0.0686) (0.0692) 

Level of risk preference   −0.198 *** −0.210 *** 

   (0.0757) (0.0760) 

Current level of happiness    0.641 *** 

    (0.0992) 

Anxiety about health    −0.164 *** 

    (0.0465) 

Constant −0.743 ** −0.716 ** −0.570 * −0.807 ** 

 (0.315) (0.317) (0.320) (0.329) 

Observations 3831 3831 3831 3831 

Log likelihood −2400 −2397 −2391 −2359 

Chi2 statistics 129.1 135.3 147.3 209.3 

p-value 0 0 0 0 

Note: Robust standard errors in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1. 

Table 7. Probit model regression results: Financial education as the main explanatory variable. 

Variable 
Dependent Variable: Regular Exerciser 

Model 1 Model 2 Model 3 Model 4 

Financial education 0.367 *** 0.367 *** 0.372 *** 0.351 *** 

 (0.0694) (0.0694) (0.0695) (0.0699) 

Male 0.00736 0.0178 0.0313 0.0358 

 (0.0435) (0.0440) (0.0442) (0.0445) 

Age −0.0120 −0.00996 −0.0114 −0.00567 

 (0.00798) (0.00805) (0.00807) (0.00813) 

Age squared 0.000115 0.000094  0.000106 0.000055 

 (0.00008) (0.00008) (0.00008) (0.00008) 

University degree 0.162 *** 0.145 *** 0.137 *** 0.128 *** 

 (0.0466) (0.0471) (0.0472) (0.0474) 

Marriage −0.0228 −0.0299 −0.0292 −0.0523 

 (0.0599) (0.0601) (0.0603) (0.0605) 

Divorce −0.0257 −0.0246 −0.0232 0.0241 

 (0.0963) (0.0964) (0.0965) (0.0971) 

Household size −0.0160 −0.0177 −0.0164 −0.0123 

 (0.0174) (0.0175) (0.0176) (0.0177) 

Children −0.0703 −0.0650 −0.0612 −0.101 

 (0.0627) (0.0628) (0.0629) (0.0635) 

Unemployed −0.275 * −0.257 * −0.255 * −0.199 

 (0.141) (0.141) (0.140) (0.140) 
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Log of household income 0.0219 0.0204 0.0229 0.00757 

 (0.0277) (0.0279) (0.0280) (0.0282) 

Log of household assets 0.114 *** 0.112 *** 0.112 *** 0.102 *** 

 (0.0172) (0.0173) (0.0173) (0.0174) 

Current smoker  −0.146 ** −0.145 ** −0.123 * 

  (0.0628) (0.0630) (0.0633) 

Current drinker  0.00221 0.000719 −0.00984 

  (0.0447) (0.0447) (0.0450) 

Frequent gambler  −0.0700 −0.0713 −0.0418 

  (0.0813) (0.0814) (0.0819) 

Myopic view of the future   −0.160 ** −0.122 * 

   (0.0687) (0.0693) 

Level of risk preference   −0.199 *** −0.212 *** 

   (0.0758) (0.0760) 

Current level of happiness    0.626 *** 

    (0.0994) 

Anxiety about health    −0.162 *** 

    (0.0466) 

Constant −0.802 ** −0.770 ** −0.621 * −0.846 *** 

 (0.314) (0.316) (0.319) (0.327) 

Observations 3831 3831 3831 3831 

Log likelihood −2388 −2385 −2379 −2348 

Chi2 statistics 146.2 154.2 166.1 224.4 

p-value 0 0 0 0 

Note: Robust standard errors in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1. 

Table 8. Probit model regression results: Financial literacy and financial education as the main 

explanatory variable. 

Variables 
Dependent Variable: Regular Exerciser 

Model 1 Model 2 Model 3 Model 4 

Financial literacy 0.153 ** 0.144 ** 0.145 ** 0.131 * 

 (0.0733) (0.0734) (0.0735) (0.0742) 

Financial education 0.359 *** 0.359 *** 0.364 *** 0.344 *** 

 (0.0695) (0.0695) (0.0696) (0.0700) 

Male −0.00121 0.00950 0.0230 0.0283 

 (0.0438) (0.0443) (0.0445) (0.0448) 

Age −0.0130 −0.0110 −0.0125 −0.00664 

 (0.00800) (0.00807) (0.00810) (0.00816) 

Age squared 0.000124 0.000103 0.000115 0.000063 

 (0.00008) (0.00008) (0.00008) (0.00008) 

University degree 0.143 *** 0.128 *** 0.120 ** 0.112 ** 

 (0.0475) (0.0479) (0.0481) (0.0483) 

Marriage −0.0254 −0.0322 −0.0314 −0.0543 

 (0.0600) (0.0602) (0.0604) (0.0606) 

Divorce −0.0291 −0.0276 −0.0261 0.0213 

 (0.0965) (0.0965) (0.0966) (0.0972) 

Household size −0.0152 −0.0170 −0.0157 −0.0117 

 (0.0174) (0.0175) (0.0176) (0.0177) 

Children −0.0644 −0.0595 −0.0557 −0.0957 

 (0.0628) (0.0629) (0.0630) (0.0635) 

Unemployed −0.271 * −0.254 * −0.253 * −0.197 
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 (0.141) (0.141) (0.140) (0.140) 

Log of household income 0.0176 0.0166 0.0191 0.00428 

 (0.0278) (0.0280) (0.0281) (0.0283) 

Log of household assets 0.107 *** 0.105 *** 0.105 *** 0.0963 *** 

 (0.0175) (0.0176) (0.0176) (0.0177) 

Current smoker  −0.140 ** −0.139 ** −0.119 * 

  (0.0629) (0.0631) (0.0634) 

Current drinker  −0.000593 −0.00196 −0.0121 

  (0.0447) (0.0448) (0.0450) 

Frequent gambler  −0.0667 −0.0681 −0.0393 

  (0.0815) (0.0815) (0.0820) 

Myopic view of the future   −0.156 ** −0.118 * 

   (0.0687) (0.0693) 

Level of risk preference   −0.203 *** −0.215 *** 

   (0.0758) (0.0760) 

Current level of happiness    0.623 *** 

    (0.0995) 

Anxiety about health    −0.161 *** 

    (0.0466) 

Constant −0.753 ** −0.725 ** −0.574 * −0.804 ** 

 (0.315) (0.317) (0.320) (0.329) 

Observations 3831 3831 3831 3831 

Log likelihood −2386 −2383 −2377 −2347 

Chi2 statistics 150.8 158.4 170.3 228.1 

p-value 0 0 0 0 

Note: Robust standard errors in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1. 

Table 6 shows that the association between financial literacy and exercise behavior is 

significantly positive at the 5% significance level and the result is robust and consistent. 

For the association of financial education, Table 7 shows that financial education has a 

significantly positive association with exercise behavior at a 1% significance level, which 

is robust and consistent. Table 8 confirms our findings on the association of financial lit-

eracy and financial education: the association of financial literacy is positive and statisti-

cally significant at a 5% significance level. The association of financial education is also 

positive and statistically significant at a 1% significance level. These findings imply that 

people with better financial literacy or people with financial education are more likely to 

exercise regularly. Thus, the results support our hypothesis. 

Due to the robustness and consistency in the association of the main explanatory var-

iables in Tables 6–8, we focus on the results in Table 8. In Table 8, we find that the associ-

ations of most control variables are robust and consistent across the model specifications. 

Education status, household assets and happiness level are positively associate with exer-

cise behavior, while the level of risk preference and anxiety about health are negatively 

associated with exercise behavior, all at a 1% significance level. Smoking behavior and 

myopic view of the future are negatively associated with exercise behavior at a 10% sig-

nificance level. Lastly, variables like age, gender, marital status, children, household size, 

household income, unemployment status, drinking behavior and gambling behavior are 

not significantly associated with exercise behavior. 

4. Discussion 

We find that people with higher financial literacy are more likely to exercise regularly 

or at least once a week, similar to Ono et al. [1] and that those who received financial 
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education in high school are also more likely to exercise regularly. These results are con-

sistent with Grossman’s [24,25] health capital model. They also support our argument that 

financial literacy and financial education help people to value information accurately and 

understand financial problems comprehensively. Hence, people with better financial lit-

eracy may feel more inclined to make rational decision such as to exercise regularly. Fur-

thermore, these results support the existing literature [27–29] on how financial literacy 

helps improve people’s rational decision-making skills. As three-quarters of Americans 

do not exercise enough, policy makers may consider implementing measures to improve 

financial literacy to increase the proportion of regular exercisers. 

Among the positive associations, the relations of education status, household assets 

and happiness level are consistent with previous studies. Our finding on education, for 

example, is consistent with Huang and Humphreys [58], Hoekman et al. [59], Ono et al. 

[1] and Saint Onge and Krueger [60], who find a positive association of education with 

exercise behavior. This finding is also consistent with the human capital perspective, 

which suggests that people with higher education levels are more likely to have better 

self-control and allocate more time for exercise [60–62]. Our result for household assets is 

also consistent with Chung et al. [63] and Ono et al. [1]. The static labor supply model, 

where people with high non-labor income or greater assets have more time for leisure, 

can explain this phenomenon. Thus, people with greater assets will exercise more than 

those with lower assets. Our finding on happiness level is consistent with prior studies 

[1,64–67]. People with higher happiness levels are more likely to exercise than people with 

lower happiness levels because they are less likely to feel exhausted and are more likely 

to be energetic. 

Among the negative associations, our results for the level of risk preference and anx-

iety about health are inconsistent with other studies. On the former, we find that risk-

takers are less likely to exercise and vice versa. Intrinsically, risk-averse people would try 

to avoid bearing the potential risk of insufficient exercise and will thus be more inclined 

to exercise more in the present. Regardless, this result is inconsistent with Ono et al. [1], 

who find that risk preference does not have an association with exercise behavior. Our 

finding on the anxiety about health indicates that people with health anxiety are less likely 

to exercise. One possible explanation is that people with health anxiety may believe that 

they are physically unable to exercise [67,68]. Hence, exercise may exacerbate their illness. 

This finding is inconsistent with Ono et al. [1], who find an insignificant relationship be-

tween health anxiety and exercise. On the other hand, the finding on smoking behavior is 

consistent with previous studies [69,70] reporting a negative correlation between smoking 

and physical activity. This finding is also consistent with Ono et al. [1], who find that Jap-

anese smokers are less likely to exercise. The adverse health effect of smoking could cause 

this relationship. Regular smokers are more likely to have low oxygen levels in their or-

gans [71–73], making them prone to exhaustion and discouraging them from exercise. 

Lastly, our finding on the myopic view of the future is consistent with Adam and Nettle 

[74] and Milfont et al. [75], who find that forward-thinking people are more likely to ex-

ercise. Intrinsically, such people are more likely to be concerned about future conse-

quences. In the case of exercise, once forward-thinking people know the benefits of exer-

cise and the consequences of not exercising, they may be more likely to exercise regularly. 

Among the insignificant variables, some of our findings are consistent with other 

studies, such as marital status [63,76] and household size [76]. Our results for the unem-

ployment variable are not robust. The result is significant in model specifications 1 to 3 in 

Table 8, but become insignificant in model specification 4. Our insignificant finding on 

unemployment is consistent with Ono et al. [1] and Gough [77]. On the other hand, our 

results for age, gender, income, drinking and gambling are inconsistent with other studies 

[1]. Regarding income, prior studies [78–80] report differing effects on physical activity. 

For the gambling variable, Håkansson et al. [81] find an association between gambling 

and exercise. Lastly, Ono et al. [1] report the association between age, gender and drinking 

behavior and exercise behavior in Japan. This difference between our findings and other 
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findings may be due to the differing measurements of exercise, socioeconomic settings 

and cultures. Hence, future research may consider exploring these associations in detail. 

5. Conclusions 

Despite several intervention programs, three-quarters of Americans still exercise in-

sufficiently [23]. Recently, Ono et al. [1] report that financial literacy helps improve ra-

tional decision-making and encourages people to exercise in Japan. Because of this unre-

solved issue and Ono et al.’s findings [1], we hypothesize that American people with bet-

ter financial literacy exercise more. We perform a probit regression analysis of Osaka Uni-

versity’s 2010 PPS dataset to test our hypothesis. Similar to Ono et al. [1], we find that 

American people with better financial literacy are more like to exercise at least once a 

week. In addition, we find that American people with financial education are more likely 

to exercise. Our results confirm that explaining exercise behavior by financial literacy and 

financial education as proxies for rationality also hold in a country that differs culturally 

and socio-economically from Japan. These findings also support previous studies’ argu-

ments (e.g., Khan et al. [42], Lusardi and Mitchell [34], Meier and Sprenger [36], Watan-

apongvanich et al. [29,53], Yoshino et al. [38]) that financial literacy enhances people’s 

decision-making ability. 

Although we provide evidence on the association between exercise behavior and fi-

nancial literacy and financial education as proxies for rational decision-making ability, the 

channel through which they are associated needs more investigation. For example, Xiao 

and Porto [82] found that financial literacy, behavior and capability mediated the associ-

ation between financial education and financial satisfaction while Zhu and Xiao [83] found 

that financial literacy, financial and economic information search and risk tolerance me-

diated the association between financial education and risky financial asset holding. Sim-

ilarly, there could be some mediating variables in the association between exercise behav-

ior and financial literacy and financial education. Future studies should be directed to 

conduct these mediating analyses. 

This study does have limitations. First, there could be a possible measurement error 

arising from the measurement of “exercise regularly”. As the PPS dataset includes only 

respondent’s exercise frequency and excludes other measurements of exercise, such as 

exercise time and exercise intensity. We therefore define regular exercise based on O’Do-

novan et al.’s [47] findings that people who perform high-intensity exercise once or twice 

a week have lower mortality risk. Second, we are aware that there are alternative ap-

proaches to measure financial literacy and that our approach might not measure financial 

literacy perfectly. The reason for using this approach is to ensure comparability with pre-

vious studies on financial literacy and health risk behavior [1,27–29,53]. Moreover, Nico-

lini and Haupt [56] compared various measurements of financial literacy and found the 

three-question methodology, which we used in this study, as a viable one. Finally, since 

similar psychological functions could affect both financial literacy and health behavior, 

the potential causality could affect the results of our study. However, we could not control 

this causality due to limitation of data. Despite these limitations, our results have im-

portant policy implications. Given that lack of exercise is still an important public health 

issue, policy makers could consider introducing financial literacy as an alternative policy 

intervention to promote regular exercise. Encouraging regular exercise would eventually 

have a positive impact on reducing the obesity problem. However, further study is needed 

to clearly understand whether financially literate people are less likely to suffer from obe-

sity. 
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Appendix A 

a. Suppose you had 10,000 JPY in a savings account and the interest rate is 2% per year 

and you never withdraw money or interest payments. After 5 years, how much 

would you have in this account in total? 

 More than ¥10,200 (correct answer) 

 Exactly ¥10,200 

 Do not know 

 Refuse to answer 

b. Imagine that the interest rate on your savings account was 1% per year and inflation 

was 2% per year. After 1 year, how much would you be able to buy with the money 

in this account? 

 More than today 

 Exactly the same 

 Less than today (correct answer) 

 Do not know 

 Refuse to answer 

c. Please indicate whether the following statement is true or false. “Buying a company 

stock usually provides a safer return than a stock mutual fund”. 

 True 

 False (correct answer) 

 Do not know 

 Refuse to answer 
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