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Abstract

This study finds a negative effect of holding student-loan debt on the life satisfaction of household heads using longitudinal
data from the 2011 to 2017 U.S. Panel Study of Income Dynamics and a fixed-effects modeling approach. Although debt
is taken to improve future utility, it provides disutility to the head of household until it is paid off. Thus, financial planners
and educators should remind their clients about the consequences of holding student-loan debt in the short term, not just

the future benefits.
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Introduction

Student-loan debt has become one of the main sources of
financing for the acquisition of human capital. Data from
the Federal Reserve Bank of New York (2018) show that
student-loan debt ranks second to mortgage debt as the most
common type of household debt among U.S. households.
These data further show that the total amount of student-
loan debt has increased from $240 billion in quarter one
of 2003 to approximately $1.50 trillion in quarter four of
2018, representing almost a 525 percent increase. These data
also indicate that nearly 45 million Americans have student-
loan debt as of 2018. The rise in student-loan debt may be
attributed to several factors, including the high cost of col-
lege education (Schell-Olsen 2018; Ma et al. 2018), higher
anticipated earnings from having a college degree (Bricker
et al. 2017; Abel and Deitz 2014), and low levels of college-
education savings (Lusardi 2011).
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All things being equal, the increasing pattern of student-
debt usage suggests that student loans make college educa-
tion accessible for many financially constrained households.
However, the rate at which student-loan debt is rising, cou-
pled with its potential adverse repercussions on families and
the economy, has made student-loan debt a significant topic
of interest to policy makers, practitioners, and academics
(Avery and Turner 2012; Oliff et al. 2013). Cho et al. (2015)
and Gayardon et al. (2018) provide reviews of research
examining the consequences of financing college education
with student loans. Among the effects of student-loan debt
identified in the literature, life satisfaction is one of the least
examined. Kim and Chatterjee (2019) provide a pioneering
study in this area using a panel data set focusing on work-
ing adults.

The purpose of this paper is twofold. First, this study
seeks to examine student-loan debt and its effects on life
satisfaction among U.S. households using a longitudinal data
set from the U.S. Panel Study of Income Dynamics (PSID).
It takes advantage of the available extended PSID data set
from 2011 to 2017 and extends the work of Kim and Chat-
terjee (2019) in three ways. To begin with, the study adopts
the Mundlak correction approach and Wooldridge’s (2010)
suggestion for dealing with random effects and unbalanced
panel data sets to improve on the random effects methodol-
ogy that Kim and Chatterjee (2019) use. In addition, Kim
and Chatterjee (2019) limited their study to households
under age 55. This study includes all age groups (that is,
from age 18 and over) in the econometric analysis because
student-loan debt is held by households of all different ages
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(Federal Reserve Bank of New York 2018). Another feature
of this study which distinguishes it from Kim and Chatterjee
(2019) is that it applies survey weights to allow inferences to
the national population. The application of survey weights in
the analyses could help to obtain unbiased estimates (Gousk-
ova et al. 2008; Longhi and Nandi 2015).

The second objective of this study is to perform sensitiv-
ity analysis of the effect of student-loan debt on life satis-
faction using the retired households subsample. Based on
data from the U.S. Federal Reserve and the U.S. Consumer
Financial Protection Bureau, the CNBC reports that student
debt holders who are 65 and over find it difficult to pay their
loans (Nova 2018). The CNBC report also indicates that,
as of 2018, the amount of student-loan debt on the balance
sheets of older adults exceeded $260 billion. The U.S. News
and World Report (Brandon 2017) and the AARP Foun-
dation (Khalfani-Cox 2017) also provide reports similar to
that of CNBC. These reports indicate that retired households
are confronted with the burden of student-loan debt. How-
ever, empirical studies examining how student debt influ-
ences the life satisfaction of these households are sparse.
Consequently, this sensitivity analysis will provide financial
planners and educators with empirical results to guide their
discussions with clients concerning the consequences on life
satisfaction of having student debt in retirement.

Literature Review

The decision to invest in human capital through college
education is a household choice. When household members
eventually choose to invest in college, they may finance col-
lege education from different sources such as scholarships,
savings, current income, and loans. Based on economic
theory, a household that desires to maximize returns from
college education but without adequate means of financing
may resort to borrowing to smooth consumption.

The higher the returns that a household expects to earn
from investments in college, the more likely it is that the
liquidity constrained household will contract student loans
to pay for college. The availability of student loans makes
the attainment of college degrees affordable and possible for
households having inadequate financial resources (Nica and
Bonciu 2017). However, the expected returns from invest-
ing in college education through student debt may not be
determined with certainty (Webber 2016; Avery and Turner
2012).

Several outcomes could emerge when a household
finances college education through debt (Gayardon et al.
2018). Research has shown that student-loan debt could
influence outcomes such as homeownership (Letkiewicz
and Heckman 2018; Mountain et al. 2020), career choices
(Sieg and Wang 2018; Schmeiser et al. 2016; Rothstein and

@ Springer

Rouse 2011), postgraduate education (Zhang 2013), mar-
riage choices (Sieg and Wang 2018; Gicheva 2016), health
(Walsemann et al. 2015), financial distress, anxiety, and
hardship (Bricker and Thompson 2016; Despard et al. 2016;
Archuleta et al. 2013), stock ownership (Korankye and Guil-
lemette 2020), and financial well-being and life satisfaction
(Kim and Chatterjee 2019; Henager and Wilmarth 2018;
Xiao et al. 2009).

Henager and Wilmarth (2018) used cross-sectional data
from the 2012 National Financial Capability Study to exam-
ine the association between financial wellness and student-
loan debt. They found that student-loan debt is associated
negatively with financial wellness. The results suggest the
presence of student-loan debt could influence adversely the
likelihood that a student-loan debt holder will report high
financial wellness.

Kim and Chatterjee (2019) found a negative association
between student-loan debt and life satisfaction among U.S.
households in general, and African Americans and Hispan-
ics in particular. The authors, however, limited their study
to working adults aged 18—54. Their approach excluded the
large segment of individuals above 54 years who may have
student-loan debt on their balance sheet. The presence of
student-loan debt has been found to influence financial dis-
tress (Bricker and Thompson 2016), and even older adults
may be susceptible to this effect as well.

Among college students, Xiao et al. (2009) showed that
financial behavior is an important factor that could influence
life satisfaction. In their study, Xiao et al. (2009) ascertained
that the presence of educational debt influences adversely
financial satisfaction and the Grade Point Average of stu-
dents. Dugan and Marken (2014) also reported that col-
lege graduates with undergraduate student-loan debts from
$50,000 upwards are more likely to report low physical,
social, purpose, community, and financial well-being than
those without student-loan debt.

The current paper complements the sparse studies on life
satisfaction and student-loan debt among U.S. households.
Most of the current studies on student-loan debt, with the
exception of Kim and Chatterjee (2019), used cross-sec-
tional data to analyze the relationship between student-loan
debt and satisfaction. Gayardon et al. (2018) suggested using
longitudinal data to study the long-term effects of student-
loan debt over life course events. In the words of Baltagi
(2008), “Panel data give more informative data, more vari-
ability, less collinearity among the variables, more degrees
of freedom, and more efficiency” (p. 7).

In addition, most of these studies measure student-loan
debt as a dichotomous variable only. However, the current
paper measures student-loan debt as a dichotomous as well
as a quadratic continuous variable. Modelling student-loan
debt as a dichotomous variable allows the current paper to
examine the effect of student-loan debt on life satisfaction
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among households with student loans versus those without
student loans. Modelling student debt also as a quadratic
continuous variable allows the current paper to examine the
curvilinear relationship between student debt and life satis-
faction of households. According to Gicheva and Thompson
(2015), higher student debt relates to higher probability of
experiencing financial hardship. Kim and Chatterjee (2019)
examined the linear relationship between student debt and
life satisfaction.

Moreover, little is known about whether the effect of
student-loan debt on life satisfaction differs among retired
households. Thus, another contribution of the current paper
is that it examines the effect of student-loan debt on life sat-
isfaction among this subsample to provide specific empirical
results for practitioners and policy makers. This contribution
also makes the current paper unique from that of Kim and
Chatterjee (2019) and others. The current paper considers
the retired subsample because retired households are gen-
erally at the decumulation phase of the life cycle, relying
mostly on non-labor sources of income. The fear of outliving
resources is prevalent among these households (Hart 2016)
and the presence of student-loan debt could influence the
well-being of retirees beyond that of all households. Hira
and Mugenda (1998) point out that retired and non-retired
households have different financial behaviors and situations.

Data

The current paper uses an unbalanced longitudinal data set
from the U.S. Panel Study of Income Dynamics (PSID)
(Arbor 2019). The PSID collects individual and household-
level data biennially from a nationally representative sample
of the American population. The data set for this particular
study comes from the 2011, 2013, 2015, and 2017 waves of
the individual- and family-level files. These are the years
where complete data for the main variables of interest in the
current study are available. The total number of observa-
tions for the empirical analysis is 31,960 household waves.
This study applies survey weights in the empirical analy-
sis to reflect the national population. In addition, all vari-
ables in the current study with dollar denominated values
are adjusted for inflation using 2011 as the base year. The
values for the consumer price index are obtained from the
U.S. Bureau of Labor Statistics.

The dependent variable for the current study is life sat-
isfaction. The PSID asks respondents, “Please think about
your life as a whole. How satisfied are you with it? Are you
completely satisfied, very satisfied, somewhat satisfied, not
very satisfied, or not at all satisfied?” The life satisfaction
variable is ordinal, and it is reverse coded so that 1 repre-
sents “not at all satisfied,” 2 equals “not very satisfied,” 3
equals “somewhat satisfied,” 4 represents “very satisfied,”

and 5 equals “completely satisfied.” Reverse coding the
life satisfaction variable from lowest to highest allows easy
interpretation of the empirical results.

The main explanatory variable is student-loan debt, and it
is measured in two ways. First, student-loan debt is measured
as a dichotomous variable, taking a value of 1 if the house-
hold has student-loan debt and O otherwise. Second, student-
loan debt is measured as a continuous variable based on the
amount of student debt a household owes. The amount of
student debt, scaled to US$10,000s, is measured as a second-
degree polynomial to capture the potential non-linear effects
of student debt.

The other explanatory variables include age of household
head, educational attainment of household head, marital
status of household head, number of children, and health
status of household head. The rest of the explanatory vari-
ables include race status of the head of household, retire-
ment status of household head, total household income,
credit-card debt, mortgage debt, total other debt, and total
net assets. Age, education, number of children, household
income, credit-card debt, mortgage debt, total other debt,
and net assets are measured as continuous variables. The
total other debt variable is the sum of the family loan, legal,
and medical debts. The net-assets variable available in the
PSID includes the aggregate values of home equity, farm/
business assets, checking/savings, real estate assets, stocks,
vehicles, annuity/individual retirement accounts, and other
assets, net of debt.

Similar to the rescaling of the student-loan debt amount,
both the credit card and total other debt variables are
scaled to US$10,000s, while household income is scaled
to US$100,000s. The mortgage debt and net asset variables
also are rescaled, but this time, they are rescaled into $1
million because of their large values. The age and house-
hold income variables also are measured as second-degree
polynomials to capture their potential non-linear effects on
the dependent variable.

The marital status variable is measured as a dichotomous
variable, where married households are coded as 1 and 0
otherwise. The health status variable is measured as four
dummies comprising excellent, very good, good, and fair.
The reference category is poor health status. The employed
variable is measured as a dichotomous variable that equals
1 if the respondent is employed and O otherwise. The race
variable is dichotomous, taking a value of 1 if the respond-
ent is White and 0 otherwise. The retirement status variable
also is measured as a dichotomous variable, taking a value
of 1 if the respondent is retired and O otherwise. The study
includes wave dummies for 2013, 2015, and 2017 to capture
time-varying effects. The reference category for the wave
variable is the year 2011.

Appendix Table 1 provides the descriptive statistics for
the dependent and explanatory variables for all households.
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Table 1 Summary statistics for all households

Overall 2011 2013 2015 2017
Mean Mean Mean Mean Mean
(S.E) (S.E.) (S.E.) (S.E) (S.E)
Dependent variable: Life satisfaction
Not at all satisfied 0.0124 0.0131 0.0122 0.0118 0.0126
(0.0009) (0.0019) (0.0019) (0.0017) (0.0020)
Not very satisfied 0.0362 0.0360 0.0385 0.0353 0.0349
(0.0015) (0.0028) (0.0030) (0.0031) (0.0030)
Somewhat satisfied 0.2822 0.2824 0.2749 0.2837 0.2879
(0.0035) (0.0069) (0.0069) (0.0070) (0.0070)
Very satisfied 0.4681 0.4646 0.4675 0.4730 0.4672
(0.0038) (0.0075) (0.0075) (0.0076) (0.0075)
Completely satisfied 0.2011 0.2039 0.2068 0.1962 0.1974
(0.0030) (0.0060) (0.0060) (0.0059) (0.0059)
Main explanatory variables
Student loan dummy (Model 1) 0.1908 0.1867 0.1893 0.1965 0.1909
(0.0027) (0.0053) (0.0053) (0.0055) (0.0054)
Student loan amount ($10 k) (Model 2) 0.6544 0.5738 0.5978 0.7087 0.7418
(0.0164) (0.0307) (0.0295) (0.0343) (0.0368)
Other explanatory variables
Race (1 =White) 0.7879 0.7976 0.7909 0.7857 0.7768
(0.0030) (0.0058) (0.0059) (0.0060) (0.0061)
Age 52.3337 51.7505 52.1382 52.4192 53.0579
(0.1362) (0.2666) (0.2690) (0.2757) (0.2781)
Education (years) 13.6716 13.5661 13.6467 13.7203 13.7582
(0.0197) (0.0396) (0.0395) (0.0395) (0.0392)
Number of children 0.4966 0.5292 0.5171 0.4769 0.4615
(0.0063) (0.0133) (0.0129) (0.0121) (0.0119)
Household income ($100 k) 0.7357 0.7255 0.7483 0.7347 0.7344
(0.0074) (0.0136) (0.0180) (0.0134) (0.0134)
Health status
Poor 0.0489 0.0467 0.0489 0.0492 0.0508
(0.0018) (0.0033) (0.0035) (0.0035) (0.0037)
Fair 0.1350 (0.0027) 0.1312 0.1343 0.1322 0.1426
(0.0053) (0.0054) (0.0054) (0.0056)
Good 0.3151 0.3106 0.3181 0.3093 0.3225
(0.0035) (0.0070) (0.0071) (0.0071) (0.0071)
Very good 0.3508 0.3508 0.3418 0.3573 0.3534
(0.0036) (0.0071) (0.0070) (0.0072) (0.0072)
Excellent 0.1503 0.1607 0.1569 0.1520 0.1307
(0.0025) (0.0052) (0.0052) (0.0051) (0.0048)
Married 0.4739 0.4988 0.4822 0.4591 0.4545
(0.0037) (0.0075) (0.0075) (0.0075) (0.0074)
Employed 0.6221 (0.0038) 0.6280 0.6240 0.6209 0.6151
(0.0075) (0.0076) (0.0077) (0.0077)
Retired 0.2440 0.2281 0.2422 0.2491 0.2575
(0.0036) (0.0070) (0.0072) (0.0073) (0.0073)
Net assets ($1 m) 0.3512 0.3375 0.3367 0.3615 (0.0208) 0.3699 (0.0184)
(0.0097) (0.0185) (0.0198)
Credit card debt ($10 k) 0.2622 0.3170 0.2523 0.2436 0.2339 (0.0084)
(0.0049) (0.0117) (0.0095) (0.0091)
Mortgage debt ($1 m) 0.0550 0.0608 0.0554 0.0523 (0.0014) 0.0514 (0.0014)
(0.0007) (0.0016) (0.0014)
Total other debt ($10 k) 0.1190 0.1572 0.1138 0.1260 (0.0245) 0.0775 (0.0154)
(0.0127) (0.0384) (0.0147)
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Table 1 (continued)

Overall

Mean
(S.E.)

2011 2013 2015 2017

Mean
(S.E.)

Mean
(S.E.)

Mean
(S.E)

Mean
(S.E)

Year
2011 0.2562
(0.0033)

2013 0.2509
(0.0033)

2015 0.2482
(0.0033)

2017 0.2448
(0.0032)

N 31,960

7810 7878 7899 8373

Author’s analysis using the 2011 to 2017 PSID. Survey weights are applied

From 2011 to 2017, an average of 20% of household heads
report “completely satisfied”, 47% indicate “very satisfied”,
and 28% report “somewhat satisfied” with life. Only few
household heads say they are “not very satisfied” or “not at
all satisfied” with life, respectively.

Appendix Table 1 also shows that the average percent
of U.S. households with student debt from 2011 to 2017
is about 19%. These households owe $34,302 in student-
loan debt on average (not shown in Appendix Table 1). The
average amount of student-loan debt for all households,
including those without student loans, is $6,544. Appendix
Table 1 further indicates that the average age is 52 years,
mean years of education is approximately 14, and the aver-
age amounts owed in credit-card debt, mortgage debt, and
total other debts for all households from 2011 to 2017 are
$2,622, $55,000, and $1,190 respectively.'

Appendix Table 2 contains the summary statistics for
retired households. The percentage of retired households
reporting “completely satisfied”, “very satisfied”, and
“somewhat satisfied” with life are approximately 24%, 47%,
and 25%, respectively. Few retired households say they are
either “not very satisfied” or “not at all satisfied” with life.
Additionally, Appendix Table 2 shows that the percentage
of retired households having student debt in 2011 is 3.16%,
while that of 2017 is 3.33%. The average student-loan debt
owed by retired households, including those with zero stu-
dent debt balances, is $762. When the retired households
with student debt only are considered, these households owe
an average of $24,000 in student debt. In 2011 and 2017,
the retired households with student debt owed $20,293 and
$26,759 respectively.? On average, the retired households

! These values include those with zero balances.

2 The average amounts of student debt owed by retired households
with student debt are not shown on Appendix Table 2.

(including those with zero balances) owe over $27,000 in
mortgage debt, $1,600 in credit-card debt, and $727 in total
other debts.

Model

The current paper estimates random effects ordered probit
models, with Mundlak (1978) correction, of the effect of
student-loan debt on life satisfaction. The categorical and
ordered nature of the dependent variable makes the ordered
probit model more appropriate than continuous regression.
Random effect models assume that any unobserved het-
erogeneity is uncorrelated with the explanatory variables.
To relax this assumption, Mundlak (1978) recommends add-
ing the mean of the explanatory variables that are not time-
invariant to the random effects model. The Mundlak (1978)
approach has been found to provide consistent parameter
estimates of the random effects model for a balanced panel
(Longhi and Nandi 2015). With large sample sizes, Diele-
man and Templin (2014, 2016) show, through simulation,
that the fixed effect estimator and the Mundlak-approach
estimator are both consistent parameter estimators, and
hence equivalent. To provide consistent parameter estimates
for unbalanced panels, Wooldridge (2010) suggests extend-
ing the Mundlak (1978) correction to include dummies for
each wave and their associated means. Given that this paper
uses unbalanced longitudinal data, the current paper incor-
porates Wooldridge’s (2010) suggestion into the models.
To achieve the research objectives, the current study esti-
mates two main models for all households. Model 1 com-
pares the effect of student-loan debt on life satisfaction for
households with student loans versus those without student
loans. Model 2 estimates the effect of the amount of student-
loan debt on life satisfaction for all households. Under each
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Table 2 Summary statistics for

. Overall 2011 2013 2015 2017
retired households
Mean Mean Mean Mean Mean
S.E) S.E) (S.E) (S.E.) S.E)
Dependent variable: Life satisfaction
Not at all satisfied 0.0131 0.0141 0.0097 0.0089 0.0197
(0.0023) (0.0044) (0.0040) (0.0037) (0.0056)
Not very satisfied 0.0328 0.0302 0.0316 0.0336 0.0355
(0.0033) (0.0061) (0.0067) (0.0066) (0.0065)
Somewhat satisfied 0.2490 0.2478 0.2524 0.2432 0.2527
(0.0078) (0.0159) (0.0158) (0.0157) (0.0154)
Very satisfied 0.4663 0.4688 0.4453 0.4851 0.4658
(0.0088) (0.0181) (0.0177) (0.0178) (0.0172)
Completely satisfied 0.2388 0.2392 0.2611 0.2292 0.2263
(0.0075) (0.0156) (0.0154) (0.0147) (0.0140)
Main explanatory variables
Student loan dummy (Model 1) 0.0318 0.0316 0.0298 0.0324 0.0333
(0.0029) (0.0059) (0.0056) (0.0059) (0.0056)
Student loan amount ($10 k) (Model 2) 0.0764 0.0642 0.0793 0.0721 0.0890
(0.0093) (0.0161) (0.0218) (0.0181) (0.0179)
Other explanatory variables
Race (1 =White) 0.8522 0.8558 0.8581 0.8494 0.8460
(0.0062) (0.0128) (0.0122) (0.0124) (0.0121)
Age 72.6432 72.3518 72.4608 72.6723 73.0605
(0.1649) (0.3495) (0.3294) (0.3272) (0.3138)
Education (years) 13.4123 13.2605 13.3205 13.5153 13.5403
(0.0478) (0.1010) (0.0982 (0.0939) (0.0894)
Number of children 0.0520 0.0448 0.0555 0.0564 0.0512
(0.0051) (0.0100) (0.0107) (0.0106) (0.0094)
Household income ($100 k) 0.5460 0.5311 0.5575 0.5425 0.5522
(0.0101) (0.0200) (0.0223) (0.0172) (0.0210)
Health status
Poor 0.0858 0.0893 0.0815 0.0848 0.0876
(0.0049) (0.0100) (0.0097) (0.0097) (0.0098)
Fair 0.1945 0.2019 0.1918 0.1850 0.1995
(0.0071) (0.0146) (0.0141) (0.0139) (0.0139)
Good 0.3527 0.3582 0.3605 0.3651 0.3279
(0.0085) (0.0176) (0.0173) (0.0172) (0.0162)
Very good 0.2762 0.2420 0.2881 0.2751 0.2974
(0.0079) (0.0155) (0.0159) (0.0159) (0.0159)
Excellent 0.0908 0.1086 0.0781 0.0900 0.0876
(0.0050) (0.0112) (0.0094) (0.0099) (0.0091)
Married 0.4829 0.4903 0.4919 0.4714 0.4786
(0.0088) (0.0181) (0.0178) (0.0176) (0.0171)
Net assets ($1 m) 0.6040 0.5876 0.5724 0.5734 0.6796
(0.0246) (0.0600) (0.0436) (0.0360) (0.0541)
Credit card debt ($10 k) 0.1622 0.2064 0.1489 0.1498 0.1461
(0.0091) (0.0249) (0.0171) (0.0156) (0.0143)
Mortgage debt ($1 m) 0.0271 0.0254 0.0269 0.0289 0.0271
(0.0010) (0.0019) (0.0021) (0.0021) (0.0019)
Total other debt ($10 k) 0.0727 0.1872 0.0406 0.0491 0.0206
(0.0387) (0.1587) (0.0145) (0.0237) (0.0068)
Year
2011 0.2394
(0.0076)
2013 0.2490
(0.0077)
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Table2 (continued) Overall 2011 2013 2015 2017
Mean Mean Mean Mean Mean
(S.E) (S.E.) (S.E.) (S.E.) (S.E)
2015 0.2533
(0.0078)
2017 0.2583
(0.0077)
N 4517 1031 1096 1141 1249

Author’s analysis using the 2011 to 2017 PSID. Survey weights are applied

main model, the current study performs sensitivity analysis
for retired households.
The two main models are stated below.

Lsatisfaction}, = f; + f; Student loan dummy;, + ﬂj’xit + o + g

ey

The error term is g, and the term 6, follows the normal
distribution independent of the explanatory variables.
The term x;, represents the other explanatory variables
including age, educational attainment, marital status, num-
ber of children, health status, race, retirement status, total
household income, total other debt, and net assets. Wave

Isatisfaction’, = B + f, Student loan amount;, + f, Student loan amount squared,, + ﬂ]’ X, +o; + g, 2)

where, for each model:

a; = ay + a,(meanoftime — varyingexplanatoryvariables) + 0,

Lif Isatisfaction’, < u,(Not at all satisfied)
2 if uy < lsatisfaction;, < u,(Not very satisfied)
3 if uy < lsatisfaction’, < uy(Some what satisfied)
4 if uy < lsatisfaction’, < uy(Very satisfied)

it =

Isatisfaction;, =

Sifu, < lsatisfaction; < uy(Completely satisfied)
The term Isatisfaction’, is the latent variable represent-
ing the utility of household i at time ¢. The unobserved
thresholds are u,,u,,u;, and u,. The observed variable,
Isatisfaction;,, represents the values 1 to 5 that are obtained
from the responses to the question on life satisfaction.

The intercepts are f, and the slope parameters are f,, §,,
and f;, where j represents the slope parameter for each of the
other explanatory variables. Instead of relying on the regres-
sion coefficients for the analysis, the current study estimates
the marginal effects to make it possible to determine the par-
tial effects of both the incidence and the amount of student-
loan debt on each level of life satisfaction.

The term @; captures the time-invariant, individual-spe-
cific factors outside the time-variant individual factors that
are not part of the model. The mean of the time-varying
predictor variables includes all the explanatory variables
in each model, except the race variable. The race variable
is excluded from the group-level means of the time-vary-
ing explanatory variables because it is time-invariant. The
sensitivity analysis for the retired households also mod-
els educational attainment as a time-invariant variable
because education is not time-varying for most retirees.

dummies for the years 2011, 2013, 2015, and 2017 also
are included as explanatory variables.

The current study tests the hypothesis that student-loan
debt has a negative effect on life satisfaction. The life-
cycle theory of consumption suggests that households
maximize utility by borrowing to smooth consumption.
Households with resource constraints take student loans
to pay for college education costs in anticipation that
they will add value to their human capital, earn adequate
returns in future, repay the student-loan debt, and live a
satisfied life.

According to human capital theory (Becker 1993),
investing in education positively influences future out-
comes such as job prospects, wealth, and satisfaction.
Thus, a household that anticipates receiving positive net
benefits from education will want to invest in college edu-
cation. However, the expected outcomes from investing in
college education are uncertain over the life cycle (Avery
and Turner 2012). The borrower may not be able to com-
plete college or the expected job, income, or wealth out-
comes may not be realized. Hence, although a student loan
can help a household enhance its human capital acumen,
the debt itself serves as a constraint to the satisfaction of
the household.

Walsemann et al. (2015) point out that, although stu-
dent loans can make it possible for a household to acquire
human capital, the need for repayment can induce stress
and worries among borrowers. The level of stress may be
compounded by the fact that, in the United States, student-
loan debt may not be forgivable when a person files for
bankruptcy. Based on economic theory, as the amount of
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student-loan debt increases, the probability of default also
increases (Yannelis 2016), raising the possibility of credit
impairment and diminished well-being.

The other explanatory variables are standard control
variables and are included in the model to account for other
unobserved characteristics that may influence life satisfac-
tion. Household income, marital status, and net assets are
included in the model to account for resource availabilities
and opportunities. Age is included to account for life-cycle
effects associated with cognitive ability and risk preferences
that may influence life satisfaction. Educational attainment
accounts for human capital and income prospects, while
number of children reflect household constraints and prefer-
ences. Health and retirement status variables also form part
of the model to account for opportunities and/or constraints.
The study also includes the credit-card debt, mortgage debt,
and total other debt variables in the model to account for
additional household constraints associated with holding
debts other than student loan.

Results

Appendix Tables 3 and 4 contain the results of the random
effects ordered probit model, with Mundlak correction, of
the influence of student-loan debt on life satisfaction for all
households. Each table shows the marginal effects and stand-
ard errors of the explanatory variables on the dependent var-
iable. Appendix Table 3 reports the results for comparing
life satisfaction for households with student-loan debt to that
of households without student-loan debt, while Appendix
Table 4 reports the results of the effect of the amount of
student-loan debt owed on life satisfaction.

All else constant, Appendix Table 3 shows that the pres-
ence of student-loan debt decreases the probability that a
household head reports “completely satisfied” with life
by 0.02 or “very satisfied” with life by 0.01 compared to
a household head without student debt. The presence of
student-loan debt, however, increases the probability that
a household head reports “somewhat satisfied” with life by
0.02 compared to a household head without student debt.
The incidence of student-loan debt also increases the prob-
ability that a household head reports “not very satisfied” or
“not at all satisfied” with life compared to a household head
without student debt. Overall, heads of households with stu-
dent-loan debt report lower life satisfaction compared with
heads of households without student-loan debt. However,
considering the mean scores on the levels of life satisfaction,
the presence of student-loan debt does not have a substantial
economic effect on life satisfaction.

When the amount of student debt is considered,
Appendix Table 4 shows that it has a statistically signifi-
cant effect on life satisfaction. Given that the amount of
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education debt is measured as a second-degree polyno-
mial, the results suggest that the effect of the amount of
student-loan debt on life satisfaction is curvilinear rather
than monotonic. Greater amounts of student-loan debt
decrease the probability that a household head reports
“completely satisfied” with life or “very satisfied” with
life compared to a household head without student debt.
In contrast, higher amounts of student-loan debt increase
the probability that a household head reports “not at all
satisfied” or “not very satisfied” or “somewhat satisfied”
with life relative to a household head without student debt.
Once again, considering the mean values on life satisfac-
tion, the magnitude of the effect of student debt amount on
life satisfaction is small for the “all households” sample.

The adverse effect of student-loan debt on life satisfac-
tion moves in tandem with the hypothesis of the current
study. The result also supports the findings of previous
studies such as Kim and Chatterjee (2019), Henager and
Wilmarth (2018), Dugan and Marken (2014), and Xiao
et al. (2009). According to the human capital theory, a
household that anticipates the marginal cost of college
education to be less than or equal to the marginal benefits
to be derived from college would want to invest in postsec-
ondary education. When the household is financially con-
strained, the life-cycle theory of savings and consumption
suggests that the household can borrow to pay for college
to smooth consumption. The borrowings, however, serve
as a constraint to the utility maximization of the house-
hold, and the results of the current study suggest that this
constraint tends to influence life satisfaction of the head
of household negatively.

Unlike student-loan debt, the results in Appendix Table 3
show, albeit less substantial economically, that mortgage
debt is associated positively with the probability that a
household head reports “very satisfied” or “completely sat-
isfied” with life. The presence of mortgage and education
debts is a constraint to the utility function of the household.
However, mortgage and student debt pertain to housing and
human capital investment respectively, making the differ-
ing direction of their effects on life satisfaction not entirely
surprising. One may attribute the differences to the fact that
student-loan debt is associated with greater uncertainty of
benefits, whereas mortgage debt is associated more with the
certainty of immediate benefits.

The results also show that both student-loan debt and
credit-card debt are associated negatively with the prob-
ability that a household head reports “very satisfied” or
“completely satisfied” with life. Kim and Chatterjee (2019)
also find a negative association between credit-card debt
and life satisfaction. Perhaps, the burden of making regu-
lar interest disbursements and principal repayments on the
student-loan debt, amidst the uncertainties, induces financial
distress, anxiety, and hardship as pointed out by Bricker and
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Table 3 Random effects ordered probit model with Mundlak correction for life satisfaction (Model 1)—all households

Not at all satisfied

Not very satisfied

Somewhat satisfied Very satisfied Completely satisfied

M. effects M. effects M. effects M. effects M. effects
(S.E) (S.E) (S.E) (S.E) (S.E)
Main explanatory variable
Student loan dummy 0.0020%** 0.0044%** 0.0178%** — 0.0053**%* — 0.0189%**
(0.0001) (0.0003) (0.0013) (0.0004) (0.0014)
Other explanatory variables
Married (versus not married) — 0.0102%%** — 0.02207%#* — 0.0895%** 0.0269%** 0.0948***
(0.0003) (0.0006) (0.0022) (0.0007) (0.0023)
Employed — 0.0036%** — 0.0078%*%** — 0.0319%** 0.0096%** 0.0338%**
(0.0001) (0.0003) (0.0012) (0.0004) (0.0013)
Retired — 0.0029%** — 0.0064 %% — 0.0259%%#* 0.0078*** 0.0274%**
(0.0002) (0.0004) (0.0016) (0.0005) (0.0017)
Net assets ($1 m) — 0.0008*** — 0.0018%*#* — 0.0073*%** 0.0022%** 0.0078***
(0.0001) (0.0001) (0.0005) (0.0002) (0.0006)
Credit-card debt ($10 k) 0.001 1% 0.0023%*%* 0.0093%** — 0.0028**%* — 0.0098%***
(0.0001) (0.0001) (0.0006) (0.0002) (0.0006)
Mortgage debt ($1 m) —0.0011* — 0.0025* - 0.0101* 0.0030* 0.0107*
(0.0007) (0.0015) (0.0061) (0.0018) (0.0064)
Total other debt ($10 k) 0.0003*** 0.0006%** 0.0023*** — 0.0007%*%* — 0.0024#%*
(0.0000) (0.0000) (0.0002) (0.0001) (0.0002)
Race (1 =White) 0.0013%** 0.0028*** 0.0116%** — 0.0035%%*%* — 0.0123%%%*
(0.0001) (0.0003) (0.0010) (0.0003) (0.0011)
Age — 0.0005%%%* — 0.001 1% — 0.0046%** 0.0013 %% 0.0050%**
(0.0001) (0.0003) (0.0010) (0.0003) (0.0011)
Education (years) 0.0010%** 0.0021%** 0.0086%** — 0.0026%*%*%* — 0.0091%#%*%*
(0.0001) (0.0003) (0.0011) (0.0003) (0.0012)
Number of children — 0.0008%## — 0.001 8% — 0.00727%%:* 0.0022%#3 0.0077%**
(0.0001) (0.0002) (0.0007) (0.0002) (0.0008)
Household income ($100 k) —0.0001 —0.0001 — 0.0006 0.0002 0.0006
(0.0001) (0.0002) (0.0008) (0.0002) (0.0008)
Health status (versus poor)
Fair — 0.0077%#%** — 0.0166%*%* — 0.0678*** 0.0204%** 0.0718%**
(0.0002) (0.0005) (0.0019) (0.0006) (0.0020)
Good — 0.0151 %% — 0.0327#%% — 0.1334%#5%* 0.0400%** 0.1412%**
(0.0003) (0.0005) (0.0019) (0.0007) (0.0020)
Very good — 0.0192%%* — 0.0415%%* — 0.1692%%* 0.0508*** 0.1792%**
(0.0003) (0.0005) (0.0020) (0.0007) (0.0021)
Excellent — 0.0224%#3#: — 0.0485%3#: — 0.1976%%** 0.0593 %3 0.2092%**
(0.0003) (0.0006) (0.0023) (0.0008) (0.0024)

Author’s analysis using the 2011 to 2017 PSID. Survey weights are applied. Wave dummies and the panel-level means of all time-varying
explanatory variables are included in the model, but are not shown here. Marginal (M) effects are shown along with standard errors (S.E)

*##*Indicates significance at the 1% level; ** indicates significance at the 5% level; * indicates significance at the 10% level. N=31,608

Thompson (2016), Despard et al. (2016), and Archuleta et al.
(2013).

Most of the results for the other explanatory varia-
bles in Appendix Tables 3 and 4 show statistically sig-
nificant effects on life satisfaction. For instance, being
retired increases the probability that a household head is
“very satisfied” or “completely satisfied” with life com-
pared to not being retired. Employed household heads
have a greater probability of being “very satisfied” or

“completely satisfied” with life compared to household
heads who are not employed. Compared to non-married
household heads, being married increases the probability
that a household head is “very satisfied” or “completely
satisfied” with life. Compared to a household head with
poor health status, a household head with fair, good, very
good, or excellent health status has a greater probability
of reporting “very satisfied” or “completely satisfied”
with life.
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Table 4 Random effects ordered probit model with Mundlak correction for life satisfaction (Model 2)—all households

Not at all satisfied

Not very satisfied

Somewhat satisfied Very satisfied Completely satisfied

M. effects M. effects M. effects M. effects M. effects
(S.E) (S.E) (S.E) (S.E) (S.E)
Main explanatory variable
Student loan amount ($10 k) 0.0006%** 0.0014%** 0.0057##* — 0.001 7% — 0.0061 #**
(0.0000) (0.0001) (0.0003) (0.0001) (0.0004)
Other explanatory variables
Married (versus not married) — 0.0102%%*%* — 0.0221%#%* — 0.0899%%#%* 0.0270%** 0.0952%*3*
(0.0003) (0.0006) (0.0022) (0.0007) (0.0023)
Employed — 0.0036%** — 0.0078%*%** —0.0319%%%* 0.0095%** 0.0337%**
(0.0001) (0.0003) (0.0012) (0.0004) (0.0013)
Retired — 0.0029%3*:* — 0.0063*** — 0.0256%%** 0.0077%%* 0.027 1%
(0.0002) (0.0004) (0.0016) (0.0005) (0.0017)
Net assets ($1 m) — 0.0008**%* —0.0018%*%*%* — 0.0072%%*%* 0.0022%*3* 0.0076%**
(0.0001) (0.0001) (0.0005) (0.0002) (0.0006)
Credit-card debt ($10 k) 0.0010%** 0.0022%** 0.0091%** — 0.0027%*%*%* — 0.0097%#%**
(0.0001) (0.0001) (0.0006) (0.0002) (0.0006)
Mortgage debt ($1 m) —0.0011 —0.0024 — 0.0096 0.0029 0.0101
(0.0007) (0.0015) (0.0061) (0.0018) (0.0064)
Total other debt ($10 k) 0.0003**3* 0.0006%** 0.0022%*3 — 0.0007%%*%* — 0.0024%#%*%*
(0.0000) (0.0000) (0.0002) (0.0001) (0.0002)
Race (1 =White) 0.0012%** 0.0027%** 0.0110%** —0.0033*%*%* —0.0116%**
(0.0001) (0.0003) (0.0010) (0.0003) (0.0011)
Age — 0.0005%** —0.0011%#%* — 0.0045%%** 0.0013%** 0.0049°%*3
(0.0001) (0.0025) (0.0010) (0.0003) (0.0011)
Education (years) 0.0009%** 0.0018%** 0.0075%*%* — 0.0023*%*%* — 0.0080%#%*%*
(0.0001) (0.0003) (0.0011) (0.0003) (0.0012)
Number of children — 0.0008%## — 0.0017#%% — 0.007 1% 0.0021 0.0075%*%*
(0.0001) (0.0002) (0.0007) (0.0002) (0.0008)
Household income ($100 k) —0.0001 —0.0002 —0.0007 0.0003 0.0007
(0.0001) (0.0002) (0.0008) (0.0002) (0.0008)
Health status (versus poor)
Fair — 0.0077%#%** —0.0167*%%* — 0.0679%%** 0.0204%** 0.0719%**
(0.0002) (0.0005) (0.0019) (0.0006) (0.0020)
Good — 0.01571%#%* —0.0328%3#:* — 0.1335%:#* 0.0401%** 0.141 3%
(0.0003) (0.0005) (0.0019) (0.0007) (0.0020)
Very good — 0.0192%#%%* — 0.0416%%*%* — 0.1693%#%*%* 0.0508*** 0.1793%*:*
(0.0003) (0.0005) (0.0020) (0.0007) (0.0021)
Excellent — 0.0224%#3#: — 0.0486%# — 0.1979%#%* 0.0594 % 0.2096%**
(0.0003) (0.0006) (0.0023) (0.0008) (0.0024)

Author’s analysis using the 2011 to 2017 PSID. Survey weights are applied. Wave dummies and the panel-level means of all time-varying
explanatory variables are included in the model, but are not shown here. Marginal (M) effects are shown along with standard errors (S.E)

*##*Indicates significance at the 1% level; ** indicates significance at the 5% level; * indicates significance at the 10% level. N=31,608

Sensitivity Analyses
Retired Households

Appendix Tables 5 and 6 contain the results of the sensitivity
analyses on the effect of student-loan debt on life satisfaction
for retired households. Appendix Table 6 shows that the cur-
vilinear effect of the amount of student-loan debt on life sat-
isfaction for all households also holds for retired households.
Specifically, greater amounts of student-loan debt decrease
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the probability that the head of a retired household reports
“completely satisfied” or “very satisfied” with life by 0.05
and 0.01, respectively. The level of student debt, however,
increases the probability that the head of a retired household
reports “not at all satisfied”” or “not very satisfied” or “some-
what satisfied” with life compared to that of the head of a
retired household without student debt.

The analysis for all households shows that retirees
are more satisfied with life than non-retirees. However,
Appendix Table 5 shows that the presence of student-loan
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Table 5 Random effects ordered probit model with Mundlak correction for life satisfaction (Model 1)—retired households

Not at all satisfied

Not very satisfied

Somewhat satisfied Very satisfied Completely satisfied

M. effects M. effects M. effects M. effects M. effects
(S.E) (S.E.) (S.E) (S.E) (S.E)
Main explanatory variable
Student loan dummy 0.0098 % 0.0187%** 0.0800%** — 0.0133%** — 0.0952%**
(0.0006) (0.0011) (0.0047) (0.0009) (0.0056)
Other explanatory variables
Married (versus not married) — 0.0159%** — 0.0304##%* — 0.1299%#* 0.0216%** 0.1545%%**
(0.0007) (0.0012) (0.0050) (0.0010) (0.0060)
Net assets ($1 m) — 0.0003** — 0.0006%* — 0.0026%** 0.0004%*%* 0.0031%*
(0.0001) (0.0003) (0.0011) (0.0002) (0.0013)
Credit-card debt ($10 k) 0.0014%** 0.0027*** 0.0115%** — 0.0019%5#* — 0.0137%#%%*
(0.0002) (0.0003) (0.0015) (0.0002) (0.0017)
Mortgage debt ($1 m) 0.0002 0.0004 0.0019 —0.0003 —0.0023
(0.0022) (0.0041) (0.0177) (0.0029) (0.0210)
Total other debt ($10 k) 0.0014%*%* 0.0026%** 0.0112%** — 0.0019%%*%* — 0.0133%%**
(0.0001) (0.0002) (0.0011) (0.0002) (0.0013)
Race (1 =White) 0.0009%** 0.0016%** 0.0071%*** — 0.001 2% — 0.0084%##*
(0.0003) (0.0005) (0.0022) (0.0004) (0.0026)
Age — 0.0020%%*%* — 0.0037%%* — 0.0158*** 0.0026%** 0.0188***
(0.0003) (0.0005) (0.0023) (0.0004) (0.0027)
Education (years) 0.0003%** 0.0005%** 0.0021%*%* — 0.0004*%*%* — 0.0025%%%*
(0.0000) (0.0001) (0.0003) (0.0001) (0.0004)
Number of children — 0.0076%%*%* — 0.0144 %% — 0.0612%%%* 0.0103 %% 0.0734%**
(0.0004) (0.0008) (0.0033) (0.0006) (0.0039)
Household income ($100 k) — 0.0013%#%** — 0.0025%*%*%* — 0.0106%** 0.0022%** 0.0123%**
(0.0003) (0.0006) (0.0025) (0.0005) (0.0029)
Health status (versus poor)
Fair — 0.0088%#%** —0.0168**%* — 0.0720%** 0.0120%** 0.0857%**
(0.0004) (0.0007) (0.0030) (0.0006) (0.0036)
Good — 0.0156%** — 0.0299%** — 0.1278%%%* 0.0213*** 0.1520%**
(0.0005) (0.0008) (0.0032) (0.0008) (0.0038)
Very good — 0.0204%#%*%* — 0.0389%%*%* — 0.1663%** 0.0277%** 0.1978%**
(0.0006) (0.0009) (0.0035) (0.0010) (0.0041)
Excellent — 0.0270%%** —0.0515%%%* — 0.2204%#%%* 0.0367*** 0.2622%*%*
(0.0007) (0.0012) (0.0043) (0.0013) (0.0051)

Author’s analysis using the 2011 to 2017 PSID. Survey weights are applied. Wave dummies and the panel-level means of all time-varying
explanatory variables are included in the model, but are not shown here. Marginal (M) effects are shown along with standard errors (S.E)

***Indicates significance at the 1% level; ** indicates significance at the 5% level; * indicates significance at the 10% level. N =4508

debt has an adverse effect on the life satisfaction of retired-
household heads with student-loan debt compared to
retired-household heads without student-loan debt. Spe-
cifically, the probability that the head of a retired house-
hold with student-loan debt reports “completely satisfied”
with life decreases by 0.10 compared to that of the head of
a retired household without student debt. This is unlike the
negative 0.02 marginal effects associated with the student-
loan debt dummy variable for all households. Consider-
ing the mean score on “completely satisfied” with life of
0.24, the results show that having student-loan debt on the

balance sheet of a retired household does not only have a
statistical significance, but also an economic significance
on the utility of the retired household.

Overall, the sensitivity analysis suggests that the effect
of student debt on the life satisfaction of retired-household
heads is large, while that for all households is moderate.
The results lend support to the statement that retirees have
different financial situations (Hira and Mugenda 1998)
compared to other households, necessitating the need for
retired households to adopt appropriate financial behaviors
to maintain their well-being.
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Table 6 Random effects ordered probit model with Mundlak correction for life satisfaction (Model 2)—retired households

Not at all satisfied

Not very satisfied

Somewhat satisfied Very satisfied Completely satisfied

M. effects M. effects M. effects M. effects M. effects
(S.E) (S.E.) (S.E) (S.E) (S.E)
Main explanatory variable
Student loan amount ($10 k) 0.0052%** 0.0099%** 0.0428%** — 0.0069%** — 0.0509%%**
(0.0004) (0.0007) (0.0032) (0.0005) (0.0038)
Other explanatory variables
Married (versus not married) — 0.0160%%*%* — 0.0306%%** — 0.1309%%** 0.0219%** 0.1556%**
(0.0007) (0.0012) (0.0050) (0.0011) (0.0060)
Net assets ($1 m) — 0.0003** — 0.0006%* — 0.0025** 0.0004%*%* 0.0030**
(0.0001) (0.0003) (0.0011) (0.0002) (0.0013)
Credit-card debt ($10 k) 0.0014%** 0.0027%*3* 0.0116%** —0.0019%3#* — 0.0137%#**
(0.0002) (0.0003) (0.0015) (0.0003) (0.0017)
Mortgage debt ($1 m) 0.0002 0.0004 0.0018 —0.0003 —0.0021
(0.0022) (0.0041) (0.0177) (0.0030) (0.0210)
Total other debt ($10 k) 0.0014%*%* 0.0027%** 0.0115%** — 0.0019%%*%* — 0.0137%#%*
(0.0001) (0.0003) (0.0011) (0.0002) (0.0013)
Race (1 =White) 0.0008** 0.0016%** 0.0068** —0.0011%#%* — 0.0081%#**
(0.0003) (0.0005) (0.0022) (0.0004) (0.0026)
Age — 0.0019%%** — 0.0037#%%* — 0.0156%*%* 0.0026*** 0.0186%**
(0.0003) (0.0005) (0.0023) (0.0004) (0.0027)
Education (years) 0.0003%** 0.0005%** 0.0022%*%* — 0.0004*%*%* — 0.0026%**
(0.0000) (0.0001) (0.0003) (0.0001) (0.0004)
Number of children — 0.0075%%** — 0.0144%3%%* — 0.0615%%** 0.0103%** 0.073 1%
(0.0004) (0.0008) (0.0033) (0.0006) (0.0039)
Household income ($100 k) — 0.0013%#%** — 0.0025%*%*%* — 0.0105%%** 0.0022%** 0.0122%**
(0.0003) (0.0006) (0.0025) (0.0005) (0.0029)
Health status (versus poor)
Fair — 0.0089%#%*%* — 0.0170%*%* — 0.0726%** 0.0122%** 0.0863%**
(0.0004) (0.0007) (0.0030) (0.0006) (0.0036)
Good — 0.0156%%** — 0.0299%3%*%* — 0.1278%*%** 0.0214%** 0.1519%**
(0.0005) (0.0008) (0.0032) (0.0008) (0.0038)
Very good — 0.0204%#%*%* — 0.0389%%*%* — 0.1663%** 0.0278%** 0.1977%**
(0.0006) (0.0009) (0.0035) (0.0010) (0.0041)
Excellent — 0.0270%%** —0.0516%%%* — 0.2208%*%** 0.0370%** 0.2625%*%*
(0.0007) (0.0012) (0.0043) (0.0013) (0.0051)

Author’s analysis using the 2011 to 2017 PSID. Survey weights are applied. Wave dummies and the panel-level means of all time-varying
explanatory variables are included in the model, but are not shown here. Marginal (M) effects are shown along with standard errors (S.E)

**Indicates significance at the 1% level; ** indicates significance at the 5% level; * indicates significance at the 10% level. N=4508

Using Student Debt Percentage of Income

As a robustness check, the study also estimates the effect
of student debt as a percentage of household income on the
life satisfaction of the head of household. The results are
reported in Appendix Tables 7 (for all households) and 8 (for
retired households). Compared to the means of 35% for all
households and 2% for retired households, the sizes of the
marginal effects are small.’> Nonetheless, the results show

3 The means for student debt percentage of household income are not
shown in the Table for descriptive statistics.
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that student debt is associated negatively with being “very
satisfied” or “completely satisfied” with life, even when it is
measured as a percentage of household income.

Conclusion

The current research examines the relationship between
student-loan debt and life satisfaction among U.S. house-
holds. The study uses longitudinal data sets from four
waves, 2011, 2013, 2015, and 2017, of the U.S Panel Study
of Income Dynamics for the analysis. To obtain the empiri-
cal results, two main random effects ordered probit models
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Table 7 Random effects ordered probit model with Mundlak correction for life satisfaction (sensitivity)—all households

Not at all satisfied

Not very satisfied

Somewhat satisfied Very satisfied Completely satisfied

M. effects M. effects M. effects M. effects M. effects
(S.E) (S.E) (S.E) (S.E) (S.E)
Main explanatory variable
Student debt percentage of total 2.76x 1078%* 6.04x 10785 2.46x 1077 —7.35x108%  _2.60x107*
household income (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Other explanatory variables
Married (versus not married) — 0.0099%##* — 0.0217%%** — 0.0884 % 0.0265%** 0.0936%**
(0.0003) (0.0006) (0.0022) (0.0007) (0.0023)
Employed — 0.0037%#%%* — 0.0080%%*%* — 0.0326%** 0.0098*** 0.0345%**
(0.0001) (0.0003) (0.0012) (0.0004) (0.0013)
Retired — 0.00307%#* — 0.0066%** — 0.0267#** 0.0080%** 0.0282%%**
(0.0002) (0.0004) (0.0016) (0.0005) (0.0017)
Net assets ($1 m) — 0.0008%##* — 0.0018%#%* — 0.0075%** 0.0022%** 0.0079%**
(0.0000) (0.0001) (0.0005) (0.0002) (0.0006)
Credit-card debt ($10 k) 0.0011%** 0.0023*** 0.0095%** — 0.0029%*%* — 0.0101%***
(0.0000) (0.0001) (0.0006) (0.0002) (0.0006)
Mortgage debt ($1 m) —0.0013%** — 0.0029%* —0.0119%* 0.0036** 0.0127**
(0.0007) (0.0015) (0.0061) (0.0018) (0.0064)
Total other debt ($10 k) 0.0003*** 0.0006%** 0.0023*** — 0.0007%#%%* — 0.0024%#%%*
(0.0000) (0.0000) (0.0002) (0.0001) (0.0002)
Race (1 =White) 0.0011%** 0.0025%** 0.0102%** — 0.0031%#%%* — 0.0108%**
(0.0001) (0.0003) (0.0010) (0.0003) (0.0011)
Age — 0.0005%#%* — 0.001 1##%* — 0.0046%*%* 0.0013*** 0.0049%**
(0.0001) (0.0003) (0.0010) (0.0010) (0.0011)
Education (years) 0.0011%** 0.0023*** 0.0094%** — 0.0028#%%* — 0.0100%%**
(0.0001) (0.0003) (0.0011) (0.0003) (0.0012)
Number of children — 0.0009%# — 0.0019%*%* — 0.0077%#%%* 0.0023*** 0.0081%**
(0.0001) (0.0002) (0.0007) (0.0002) (0.0008)
Health status (versus poor)
Fair — 0.0077#%%* — 0.0168%#** — 0.0682%#%#* 0.0204*** 0.0721%**
(0.0002) (0.0005) (0.0019) (0.0006) (0.0020)
Good — 0.0150%** — 0.0329%%* — 0.1338%#%* 0.0400%** 0.1416%**
(0.0003) (0.0005) (0.0019) (0.0007) (0.0020)
Very good — 0.0190%#* — 0.0416%#* — 0.1694%##* 0.0507*** 0.1794%**
(0.0003) (0.0005) (0.0020) (0.0007) (0.0021)
Excellent — 0.0222%#%% 0.0486*** — 0.1978%##* 0.0592%** 0.2094***
(0.0003) (0.0006) (0.0023) (0.0008) (0.0024)

Author’s analysis using the 2011 to 2017 PSID. Survey weights are applied. Wave dummies and the panel-level means of all time-varying
explanatory variables are included in the model, but are not shown here. Marginal (M) effects are shown along with standard errors (S.E)

**Indicates significance at the 1% level; ** indicates significance at the 5% level; * indicates significance at the 10% level. N=31,568

with Mundlak correction are estimated in the current paper.
For each model, the study also incorporates Wooldridge’s
(2010) suggestion for estimating random effects using unbal-
anced panel data. A dummy variable indicating the presence
of student-loan debt forms the main explanatory variable
for the first main model, while the amount of student debt
owed constitutes the main explanatory variable for the sec-
ond main model.

The findings for all households indicate that the avail-
ability of student debt on the balance sheet of a household
decreases the probability that the head of household is “com-
pletely satisfied” or “very satisfied” with life compared to

the head of household without student debt. Conversely, it
increases the probability that a household head is either “not
at all satisfied,” “not very satisfied,” or “somewhat satis-
fied” with life. The results, using the amount of student debt,
show that greater amounts of student-loan debt decrease the
probability that the head of household will report a higher
level of life satisfaction. The results suggest that although
student-loan debt can help households enhance their human
capital capabilities, the debt limits the ability of households
to maximize their utility. Presumably, the uncertainty associ-
ated with borrowing to invest in human capital, the burden
of repayment, and the financial constraint associated with
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Table 8 Random effects ordered probit model with Mundlak correction for life satisfaction (sensitivity)—retired households

Not at all satisfied

Not very satisfied

Somewhat satisfied Very satisfied Completely satisfied

M. effects M. effects M. effects M. effects M. effects
(S.E) (S.E) (S.E) (S.E) (S.E)
Main explanatory variable
Student debt percentage of total 4.25x 1075 0.00071*** 0.0004 %33 — 0.0001#*%* — 0.0004 %33
household income (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Other explanatory variables
Married (versus not married) — 0.0158%** — 0.0309%##* — 0.132] %% 0.0215%** 0.1573 %%
(0.0007) (0.0012) (0.0050) (0.0010) (0.0060)
Net assets ($1 m) — 0.0003*** — 0.0007%#%%* — 0.0029%** 0.0005%** 0.0035%**
(0.0001) (0.0003) (0.0011) (0.0002) (0.0013)
Credit-card debt ($10 k) 0.0015%** 0.0029%** 0.0124 %% — 0.0020%##%* — 0.0147%%*
(0.0002) (0.0003) (0.0015) (0.0002) (0.0017)
Mortgage debt ($1 m) 0.0009 0.0017 0.0075 —0.0012 —0.0089
(0.0021) (0.0041) (0.0177) (0.0029) (0.0210)
Total other debt ($10 k) 0.0013*** 0.0025%** 0.0106%** — 0.001 7% — 0.0126%**
(0.0001) (0.0003) (0.0011) (0.0017) (0.0013)
Race (1 =White) 0.0007*** 0.0014%** 0.0059%** — 0.0010%#%* — 0.0070%%*
(0.0003) (0.0005) (0.0022) (0.0004) (0.0026)
Age — 0.0019%** — 0.0037#%* — 0.0158%** 0.0026%** 0.0189%**
(0.0003) (0.0005) (0.0023) (0.0004) (0.0027)
Education (years) 0.0001** 0.0002%%* 0.0007** —0.0001 — 0.0008%**
(0.0000) (0.0001) (0.0003) (0.0000) (0.0004)
Number of children — 0.0074%%%* — 0.0145%%%* — 0.0620%** 0.0107 #%** 0.0738***
(0.0004) (0.0008) (0.0033) (0.0006) (0.0039)
Health status (versus poor)
Fair — 0.0085%:#:* — 0.0170%** — 0.0714%** 0.0116%** 0.0850%**
(0.0004) (0.0007) (0.0030) (0.0006) (0.0036)
Good — 0.0152%%* — 0.0297##* — 0.1271%#%* 0.0207 % 0.1523%**
(0.0005) (0.0008) (0.0032) (0.0008) (0.0038)
Very good — 0.0197%#%%* — 0.0386%%** — 0.1651%#%%* 0.0269%** 0.1966%**
(0.0005) (0.0009) (0.0035) (0.0010) (0.0041)
Excellent — 0.0264 %% — 0.0517%%%* — 0.2209%%* 0.0360%** 0.2630%**
(0.0007) (0.0012) (0.0043) (0.0013) (0.0051)

Author’s analysis using the 2011 to 2017 PSID. Survey weights are applied. Wave dummies and the panel-level means of all time-varying
explanatory variables are included in the model, but are not shown here. Marginal (M) effects are shown along with standard errors (S.E)

**Indicates significance at the 1% level; ** indicates significance at the 5% level; * indicates significance at the 10% level. N=4502

having the student-loan debt makes consumption smooth-
ing and the resulting utility maximization difficult to attain.

The results for the retired households reveal that the life
satisfaction of retired-household heads also is influenced
adversely by student-loan debt. The key difference between
the empirical results for all households and the retired house-
holds is that the effect of student-loan debt on life satisfac-
tion for retired households is large, but that for all house-
holds shows moderate economic significance.

The current study makes the following recommendations
based on the empirical results obtained in this research.
Financial planners and educators could consider advising
households about the consequences of holding student-loan
debt on life satisfaction. Given the prevalence of financial
illiteracy (Lusardi and Mitchell 2011), it might be the case

@ Springer

that many households have little to no idea regarding the
adverse effect that student debt may have on life satisfaction.
Awareness of the potential negative effects of student-loan
debt may help households to use student debt more respon-
sibly. For the retired households, the large effect of student
debt on life satisfaction suggests that financial planners and
educators could consider helping or advising clients not to
carry student debt into retirement or incur the same while
in retirement.

More efforts also could be made to encourage house-
holds to save for college education. The current exten-
sion of the 529 savings plan to cover secondary education
is good, but it may not necessarily encourage non-savers
to save for college. A policy such as automatic enroll-
ment, which is being utilized to encourage retirement
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savings currently, may be explored as a mechanism to
help more households save for college. Tax incentives
could be offered to boost enrollment. When college sav-
ings increase, the use of student debt may decrease, and
the life satisfaction of household heads may increase. This
assertion may hold because the current study finds that
household heads with student debt have a lower probabil-
ity of reporting “completely satisfied” with life, compared
to households without student-loan debt.

In addition, users of student-loan debt may be assigned
financial mentors to guide them to utilize the loans they
acquire in their academic pursuits and financial behaviors
efficiently. Research shows that financial education may
improve financial behavior (Wagner and Walstad 2019; Xiao
and O’Neill 2016; Lusardi and Mitchell 2014). Therefore,
it is expected that offering customized financial education
to student debt borrowers could help them appreciate the
uncertainties associated with human capital investment, and
possibly help them to make the right financing choices.

This paper also recommends that households consider
the affordability of the college they plan to attend. There are
several accredited postsecondary institutions in the United
States with varied costs of attendance. It is, therefore, essen-
tial for financially constrained households to consider attend-
ing less expensive colleges that they could graduate with
zero or less debt. Households also could prioritize maximiz-
ing financial aid, including taking advantage of all scholar-
ship opportunities available. Some colleges and universi-
ties offer work-study opportunities, and this option could be
explored as well in choosing the type of institution to attend.

The following are some of the limitations that one may
observe from the current study along with the suggestions
for future research. The negative effect of student-loan debt
on life satisfaction might not be conclusive. There are pos-
sibilities that the head of households with student-loan debt
has a lower level of life satisfaction momentarily from the
start to the period of final repayment. They may likely begin
to experience high levels of life satisfaction after repaying
the student-loan debt. Future studies may explore, longi-
tudinally, whether the life satisfaction of household heads
improve after the households have discharged their student
loan indebtedness.

The PSID data set does not make a distinction regarding
the type(s) of student loan a household holds on its balance
sheet. Different student loan programs may have different
effects on the life satisfaction of the household head. Future
research may consider examining the effect of the different
forms of student loan programs on the life satisfaction of
the household head using a longitudinal data set. Regard-
ing retirees, the data set does not show whether the student
debt is for their personal education or the education of their
children. Future studies may consider making this distinction
if data set is available.

Despite these limitations, the current study comple-
ments the existing studies to show that student debt could
influence life satisfaction adversely. This negative effect is
observed even after incorporating Mundlak correction and
Wooldridge’s (2010) suggestion to improve upon the model
estimation technique used by Kim and Chatterjee (2019).

Appendix

See Tables 1, 2, 3,4, 5, 6,7 and 8.

Acknowledgements The authors thank Vickie Hampton, Conrad
Lyford, Russell James, and Michael Guillemette for their insightful
comments.

Funding Not applicable.

Availability of Data and Materials This paper uses the publicly avail-
able Panel Study for Income Dynamics data set. It can be found here:
https://simba.isr.umich.edu/default.aspx.

Compliance with Ethical Standards

Conflict of interest All authors declare that they have no conflict of
interest.

References

Abel, J. R., & Deitz, R. (2014). Do the benefits of college still outweigh
the costs? Current Issues in Economics and Finance, 20(3), 1-9.

Arbor, A. (2019). Panel Study of Income Dynamics, public use dataset.
Ann Arbor: Institute for Social Research, University of Michigan.

Archuleta, K. L., Dale, A., & Spann, S. M. (2013). College students
and financial distress: Exploring debt, financial satisfaction, and
financial anxiety. Journal of Financial Counseling and Planning,
24(2), 50-62.

Avery, C., & Turner, S. (2012). Student loans: Do college students
borrow too much—Or not enough? Journal of Economic Perspec-
tives, 26(1), 165-192.

Baltagi, B. (2008). Econometric analysis of panel data. Hoboken:
Wiley.

Becker, G. S. (1993). Human capital: A theoretical and empirical
analysis, with special reference to education (3rd ed.). Chicago,
IL: University of Chicago Press.

Brandon, E. (2017). How to cope with student loan debt in retirement.
Retrieved from https://loans.usnews.com/how-to-cope-with-stude
nt-loan-debt-in-retirement.

Bricker, J., Dettling, L. J., Henriques, A., Hsu, J. W., Jacobs, L., Moore,
K. B., etal. (2017). Changes in US family finances from 2013 to
2016: Evidence from the Survey of Consumer Finances. Federal
Reserve Bulletin. https://doi.org/10.17016/bulletin.2017.103-3.

Bricker, J., & Thompson, J. (2016). Does education loan debt influence
household financial distress? An assessment using the 2007-2009
Survey of Consumer Finances panel. Contemporary Economic
Policy, 34(4), 660-677.

Cho, S. H., Xu, Y., & Kiss, D. E. (2015). Understanding student loan
decisions: A literature review. Family and Consumer Sciences
Research Journal, 43(3), 229.

@ Springer


https://simba.isr.umich.edu/default.aspx
https://loans.usnews.com/how-to-cope-with-student-loan-debt-in-retirement
https://loans.usnews.com/how-to-cope-with-student-loan-debt-in-retirement
https://doi.org/10.17016/bulletin.2017.103-3

772

Journal of Family and Economic Issues (2021) 42:757-772

Despard, M. R., Perantie, D., Taylor, S., Grinstein-Weiss, M., Friedline,
T., & Raghavan, R. (2016). Student debt and hardship: Evidence
from a large sample of low-and moderate-income households.
Children and Youth Services Review, 70, 8—18.

Dieleman, J. L., & Templin, T. (2014). Random-effects, fixed-effects
and the within-between specification for clustered data in obser-
vational health studies: A simulation study. PLoS ONE, 9(10),
E110257.

Dieleman, J. L., & Templin, T. (2016). Correction: Random-eftects,
fixed-effects and the within-between specification for clustered
data in observational health studies: A simulation study. PLoS
ONE, 11(5), E0156508.

Dugan, A. & Marken, S. (2014). Student debt linked to worse health
and less wealth. Gallup, wellbeing. Retrieved January 23, 2019,
from https://news.gallup.com/poll/174317/student-debt-linke
d-worse-health-less-wealth.aspx.

Federal Reserve Bank of New York (2018). Household debt and credit
report (Q2 2018). Center for microeconomic data. Retrieved
March 11, 2019 from https://www.newyorkfed.org/microecono
mics/hhdc.html.

Gayardon, A., Callender, C., Deane, K. C., & DesJardins, S. (2018).
Graduate indebtedness: Its perceived effects on behavior and life
choices—A literature review. Working paper No. 38. Centre for
Global Higher Education.

Gicheva, D. (2016). Student loans or marriage? A look at the highly
educated. Economics of Education Review, 53, 207-216.

Gicheva, D., & Thompson, J. (2015). The effects of student loans on
long-term household financial stability. In B. Hershbein, & K. M.
Hollenbeck (Eds.), Student loans and the dynamics of debt (pp.
287-316). MI: W.E. Upjohn Institute for Employment Research.

Gouskova, E., Heeringa, S. G., McGonagle, K., Schoeni, R. F., & Staf-
ford, F. (2008). Panel Study of Income Dynamics revised longi-
tudinal weights 1993—-2005. Ann Arbor: University of Michigan.

Hart, L. (2016). Americans’ biggest retirement fear: Running out of
money. Journal of Accountancy Retrieved March 11, 2019 from
https://www.journalofaccountancy.com/news/2016/oct/americans-
fear-running-out-of-retirement-money-201615242.html.

Henager, R., & Wilmarth, M. J. (2018). The relationship between
student-loan debt and financial wellness. Family and Consumer
Sciences Research Journal, 46(4), 381-395.

Hira, T. K., & Mugenda, O. M. (1998). Predictors of financial satisfac-
tion: Differences between retirees and non-retirees. Journal of
Financial Counseling and Planning, 9(2), 75-84.

Khalfani-Cox, L. (2017). Student debt sinks retirees. Retrieved March
11, 2019 from https://www.aarp.org/money/credit-loans-debt/
info-2017/student-loans-debt-repayment-retirement.html.

Kim, J., & Chatterjee, S. (2019). Student loans, health, and life satisfac-
tion of US households: Evidence from a panel study. Journal of
Family and Economic Issues, 40, 36-50.

Korankye, T., & Guillemette, M. (2020). Student debt and stock-own-
ership decisions of US households. Applied Economics Letters.
https://doi.org/10.1080/13504851.2020.1757026.

Letkiewicz, J. C., & Heckman, S. J. (2018). Homeownership among
young Americans: A look at student-loan debt and behavioral
factors. Journal of Consumer Affairs, 52(1), 88—114.

Longhi, S., & Nandi, A. (2015). Using panel data. A practical guide.
Thousand Oaks: SAGE.

Lusardi, A. (2011). Americans’ financial capability (No. w17103).
National Bureau of Economic Research.

Lusardi, A., & Mitchell, O. S. (2011). Financial literacy around the
world: An overview. Journal of Pension Economics & Finance,
10(4), 497-508.

@ Springer

Lusardi, A., & Mitchell, O. (2014). The economic importance of finan-
cial literacy: Theory and evidence. Journal of Economic Litera-
ture, 52(1), 5-44.

Ma, J., Baum, S., Pender, M., & Libassi, C. J. (2018). Trends in college
pricing 2018. New York: The College Board.

Mountain, T. P., Cao, X., Kim, N., & Gutter, M. S. (2020). Millennials’
future homeownership and the role of student loan debt. Family
and Consumer Sciences Research Journal, 49(1), 5-23.

Mundlak, Y. (1978). On the pooling of time series and cross section
data. Econometrica: Journal of the Econometric Society, 46,
69-85.

Nica, E., & Bonciu, C. I. (2017). Student loans—An essential element
of the financial aid system in the US. Economics, Management,
and Financial Markets, 12(2), 74-80.

Nova, A. (2018). Another challenge in retirement? Student loans.
CNBC. Retrieved March 11, 2019 from https://www.cnbc.
com/2018/11/14/more-older-people-are-bringing-student-
debt-into-their-retirement.html.

Oliff, P., Palacios, V., Johnson, I., & Leachman, M. (2013). Recent deep
state higher education cuts may harm students and the economy
for years to come. Center on Budget and Policy Priorities, 19,
1-21.

Rothstein, J., & Rouse, C. E. (2011). Constrained after college: Student
loans and early-career occupational choices. Journal of Public
Economics, 95(1), 149-163.

Schell-Olsen, S. (2018). Opinion: Why is college so expensive? The
News Record, University of Cincinnati. Retrieved November 13,
2018, from http://www.newsrecord.org/opinion/opinion-why-is-
college-so-expensive/article_d7d84102-e438-11e8-9d64-tb2ed
548bcad.html.

Schmeiser, M., Stoddard, C., & Urban, C. (2016). Student loan infor-
mation provision and academic choices. American Economic
Review, 106(5), 324-328.

Sieg, H., & Wang, Y. (2018). The impact of student debt on educa-
tion, career, and marriage choices of female lawyers. European
Economic Review, 109, 124-147.

Wagner, J., & Walstad, W. B. (2019). The effects of financial educa-
tion on short-term and long-term financial behaviors. Journal of
Consumer Affairs, 53(1), 234-259.

Walsemann, K. M., Gee, G. C., & Gentile, D. (2015). Sick of our loans:
Student borrowing and the mental health of young adults in the
United States. Social Science & Medicine, 124, 85-93.

Webber, D. A. (2016). Are college costs worth it? How ability, major,
and debt affect the returns to schooling. Economics of Education
Review, 53, 296-310.

Wooldridge, J. M. (2010). Econometric analysis of cross section and
panel data. Cambridge: MIT Press.

Xiao, J. J., & O’Neill, B. (2016). Consumer financial education and
financial capability. International Journal of Consumer Studies,
40(6), 712-721.

Xiao, J. J., Tang, C., & Shim, S. (2009). Acting for happiness: Financial
behavior and life satisfaction of college students. Social Indicators
Research, 92(1), 53-68.

Yannelis, C. (2016). Strategic default on student loans. Cornell Uni-
versity Working Paper.

Zhang, L. (2013). Effects of college educational debt on graduate
school attendance and early career and lifestyle choices. Educa-
tion Economics, 21(2), 154-175.

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://news.gallup.com/poll/174317/student-debt-linked-worse-health-less-wealth.aspx
https://news.gallup.com/poll/174317/student-debt-linked-worse-health-less-wealth.aspx
https://www.newyorkfed.org/microeconomics/hhdc.html
https://www.newyorkfed.org/microeconomics/hhdc.html
https://www.journalofaccountancy.com/news/2016/oct/americans-fear-running-out-of-retirement-money-201615242.html
https://www.journalofaccountancy.com/news/2016/oct/americans-fear-running-out-of-retirement-money-201615242.html
https://www.aarp.org/money/credit-loans-debt/info-2017/student-loans-debt-repayment-retirement.html
https://www.aarp.org/money/credit-loans-debt/info-2017/student-loans-debt-repayment-retirement.html
https://doi.org/10.1080/13504851.2020.1757026
https://www.cnbc.com/2018/11/14/more-older-people-are-bringing-student-debt-into-their-retirement.html
https://www.cnbc.com/2018/11/14/more-older-people-are-bringing-student-debt-into-their-retirement.html
https://www.cnbc.com/2018/11/14/more-older-people-are-bringing-student-debt-into-their-retirement.html
http://www.newsrecord.org/opinion/opinion-why-is-college-so-expensive/article_d7d84102-e438-11e8-9d64-fb2ed548bca4.html
http://www.newsrecord.org/opinion/opinion-why-is-college-so-expensive/article_d7d84102-e438-11e8-9d64-fb2ed548bca4.html
http://www.newsrecord.org/opinion/opinion-why-is-college-so-expensive/article_d7d84102-e438-11e8-9d64-fb2ed548bca4.html

	The Effect of Households’ Student Debt on Life Satisfaction
	Abstract
	Introduction
	Literature Review
	Data
	Model
	Results
	Sensitivity Analyses
	Retired Households
	Using Student Debt Percentage of Income

	Conclusion
	Acknowledgements 
	References




