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ABSTRACT

Obijective: The study uses data from the National Longitudinal
Survey of Youth, 1997 to test the hypothesis that mental depression
of younger adults during a given time is significantly related to
whether they are the victims of marital dissolution. Although the
literature examining the relationship between mental health and
marital dissolution is quite vast, there are only a few studies that
examine this relationship among younger adults. By following an
appropriate two-stage procedure, this study for the first-time tests
the hypothesis that both depression and divorce may influence each
other simultaneously.

Method: Using two samples from the National Longitudinal Survey
of Youth 1997 of the United States, the study first estimates
depression equation by ordered probit. Recognizing the importance
of both social causation and social selection theories, the study
further estimates both depression and marital dissolution equations
simultaneously.

Results: Both approaches just mentioned indicate a strong correlation
between these two variables. Further estimation of the depression
equation by an instrumental variable approach indicates that this
relationship may result from a causal connection.

Conclusion: The study concludes that depression and divorce among
younger adults are highly correlated and affect each other
simultaneously during the same time. Evidence of the presence of a
strong correlation and the possibility of a causal connection between
divorce and depression clearly have important policy implications.
Any policy to improve one is likely to have a favorable effect on the
other and thus it deserves further attention of researchers and policy
makers.
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1. Introduction

In the presence of widespread mental depression
among younger and older people in almost all
countries of the world today, it has become a
challenge for researchers in medical science as well
as social science to find out the causes of such a
devastating problem.>6.142527 Mental depression
has become one of the primary causes of excessive
drug abuse, leading to untimely and unnatural
death. To find a solution to this worldwide epidemic,
researchers and policy makers of all lands currently
are in active search of not only the causes, but also
the cure for this problem. In fact, the World Health
Organization (WHO) has already initiated a
“Comprehensive Mental Health Action Plan 201 3-
2020” which was adopted by the 66t World
Health Assembly (2013) at Geneva to promote
mental health and prevent onslaught of metal health
related problems.2? The four major objectives of this
action plan are to “(1) strengthen effective
leadership and governance for mental health, (2)
provide comprehensive, integrated and responsive
mental health and social care services in community-
based setting, (3) implement strategies for
promotion and prevention in mental health and (4)
strengthen information systems, evidence and
research for mental health.” (See Comprehensive
Mental Health Action Plan 2013-2020, Resolution
WHA66/8 by the World Health Organization for
more information on this plan). The current study
attempts to identify one of the determinants of
mental depression among younger adults in the
United States. Following the literature on marital
dissolution and its consequences, this study claims
that own marital dissolution, among other factors,
may contribute significantly to the presence of
severe mental depression among younger adults,
and consequently a policy designed to alleviate this
problem may be more effective if it improves the
stability of their marriage and family. Note that
marital dissolution of parents is known in the
literature to cause anxiety and unhappiness among
children and thus it lowers their schooling and hence
future earnings as adults.22 It is natural therefore to
assume that their own marital dissolution is likely to
cause anxiety, leading to depression.

The role of marital dissolution as a determinant of
mental depression is not new in the literature. In fact,
the literature that studies this relationship is quite
vast.310,11,12,13,14,15,16,19,24,26,28 Most of these studies
are based on two major theories that relate marital
status to mental health, and they are “social
causation theory” and “social selection theory.”
Social causation theory suggests that marriage has
a positive effect on mental health,41526 and
consequently marital dissolution is likely to result in
mental stress. This line of thought thus considers
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marital dissolution as a determinant of mental
depression. Social selection theory, on the other
hand, claims that it is the mental health, which
determines the probability of entry into marriage
and marital stability.!1.1216.25 These studies maintain
the view that depressed individuals by expressing
negative feelings are less likely to succeed in their
marriage.489 The protagonists of this theory thus
claim that it is mental depression, which results in
marital dissolution. Under social selection theory, the
causality runs in the opposite direction.

Recently, several studies have claimed that the
relationship between marital dissolution and mental
depression follows from causality running in both
directions.'%25 These studies claim that one of these
two events in an earlier period results in subsequent
occurrence of the other in a later period. None of
these studies, however, have examined whether
they affect each other simultaneously during the
same period. The current study does that. By
following an appropriate two-stage procedure, this
study for the first-time estimates both mental
depression and marital dissolution equations in a
simultaneous equations framework, and thus makes
a contribution to the literature.

Although the literature examining the relationship
between mental health and marital dissolution as
discussed in above paragraphs is quite vast, there
are only a few studies that examine this relationship
among younger adults.’011.12 |t is important to note
that for most of the younger adults, their current
marriage may be their first marriage. After
completing their education and settling in their jobs,
these younger adults may have entered married life
for the first time with the dream of starting their
cherished family. The impact of divorce on this
group of individuals with a shorter marital life and
lesser experience in dealing with marital problems
may be quite different from that on mature adults
with longer marital experience. Note that it may be
more painful for younger adults because they may
be experiencing it for the first time or may be less
painful because their chances of entering into
another marriage are higher than those of mature
adults. In both cases, however, it clearly is different
from that of mature adults. They may therefore be
treated as a special group of individuals that
deserves an independent study in contrast with the
middle-aged or mature adults who may have
already experienced prior divorces. By restricting
the analysis to younger adults only, the current study
thus extends the literature in an area that deserves
further attention.

To verify the relationship between the two variables
just mentioned among younger adults, the study uses
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data from the National Longitudinal Survey of
Youth, 1997 (NLSY97). The NLSY97 is «a
longitudinal data set from the United States that
started in 1997 with 8,984 youths aged between
12 and 18. This ongoing cohort has been surveyed
19 times to this date and is now interviewed
biennially. We chose this longitudinal data set
because it contains information on mental
depression of younger adults in most of the recent
surveys. In fact, the study uses data from its 2010
and 2015 surveys when respondents were aged
respectively between 25 and 31, and between 30
and 36. We first estimate all relevant equations
separately by ordered probit following the
traditional single-equation estimation procedure.
Then recognizing the importance of both social
causation and social selection theories in the
determination of a relation between these two
variables, we further estimate both mental
depression and marital dissolution equations in a
simultaneous equations framework. Finally, an
instrumental variable procedure is used to examine
if there exists a causal relationship between these
two variables. The next section presents the
estimating equations and outlines different
estimation procedures to test our proposed
hypothesis. This section also introduces the data and
variables. Section lll reports the results, and Section
IV presents discussion of results. The final section
summarizes our findings.

2. Methods
A. ESTIMATING EQUATIONS AND TEST
PROCEDURE

To test the hypothesis that an individual’s mental
depression (D) may be related to his/her marital
dissolution (MD), we outline in this section different
strategies to estimate the depression equation with
marital dissolution as an explanatory variable.
Note that the variable depression for the it
individual D; (i = 1, 2, ..., n) in most data sets are
reported in Likert scale as an ordered categorical
variable. For example, D; in our data assumes the
following values:
(1) D; 3, if the it respondent was
depressed all the time during the last month,
= 2, if the i™ respondent was
depressed most of the time during the last month,
= 1, if the i™ respondent was
depressed some of the time during the last month,
= 0, if the i™ respondent was
depressed none of the time during the last month.
This variable assumes the above values when the
latent continuous depression variable D; that
generates D; assumes following values:
(2) D;=0,if D <0,
Dizl,if 0<D1*S Hi,
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D; =2,if wy <D< py,

Di=3,if <D,
where 1 and U, are the cut-off points for different
categories of the latent variable D}, and
(3) Dl* = X1B+ 6MDL + €.
X; is the row vector of different covariates in the
depression equation for the it individual and B is a
column vector of parameters of appropriate
dimension. Under the assumption that the error term
is standard normal, equation (3) along with
equation (2) can be estimated by ordered probit
from a cross-sectional sample. A statistically
significant positive & in this case would validate our
claim that mental depression is positively correlated
with marital dissolution.

As mentioned earlier in the last section, marital
dissolution and mental depression may be
simultaneously related and should therefore be
estimated in a simultaneous-equations framework.
Since the variable depression (D) is available as an
ordered categorical variable and the variable
marital dissolution (MD) as a binary variable in our
data set, we convert D into a binary variable to
estimate both equations simultaneously following
Maddala’s two-stage procedure.'” (See Model 6 of
Maddala (p. 246-247) for detailed discussion of
this two-stage procedure and the derivation of
asymptotic variance-covariance matrices of these
two-stage estimators).

Define the binary depression variable D; and
binary marital dissolution variable MD; as,

(4) D; = 1,if D] > 0; = 0, otherwise,

(5) MD; = 1,if MD; > 0; = 0, otherwise,
where D; and MD; are the latent continuous
variables that generate D; and MD;, respectively.
Note that the binary variable D assumes the value
1, if the categorical depression variable assumes
values 1 or 2 or 3. In other words, if the respondent
is depressed at least some of the time during the
previous month, the binary variable D assumes the
value 1, and is O, otherwise. The structural
relationship between these two latent variables can
then be written as follows:

(6) D{ = X1iB1+ 6 MD; + €4,

(7) MD;{ = X3iB2 + 6, D;i + €.

First, we obtain the following reduced form
equations:

(8) D{ = Ximy + vy

(9) MD; = X;mty + vy,

where X includes all variables included in Xi; and
X2i. Under the assumption of standard normality of
the reduced form error terms, equations (8) and (9)
along respectively with equations (4) and (5) are
estimated in stage 1 by probit which generates the
predicted variables D; = X;ft; and MD; =
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X;T,. These predicted variables replace the actual
latent variables in structural equations (6) and (7),
which are then estimated in stage 2 by a second
stage probit. Corrected standard errors of
estimated coefficients are obtained in Maddala (p.
247) to test their statistical significance.!” Note that
The Econometric software LIMDEP routinely
estimates this model and automatically generates
the corrected standard errors and t-statistics
necessary for hypothesis testing.” The presence of a
simultaneous relationship between  mental
depression and marital dissolution can then be
tested by examining whether §; and &, are positive
and statistically significant.

Both estimation procedures described above help
us determine the presence of a correlation between
depression and marital dissolution. They do not,
however, indicate whether there exists any causal
connection between these two variables. To test the
presence of such a causal connection, we further
estimate the depression equation by an instrumental
variable (IV) procedure. Under the assumption that
marital dissolution is strongly related to the
respondent’s family size (FS), we use FS as an
instrument for marital dissolution. Married couples
living in large families are likely to get mental
support and free counselling from the family
members, which may act as a shield against marital
dissolution, in the event of a conflict between
spouses. This variable may therefore act as a
possible instrument for marital dissolution. Note that
an ideal instrumental variable must satisfy the
following two conditions: (i) it is strongly correlated
with the endogenous explanatory variable (test of
relevance), and (ii) it is uncorrelated with the
regression error term and hence has no direct effect
on the dependent variable (test of exclusion).2 We
assume that both these conditions are satisfied by
family size, and hence it is used as an IV to estimate
the depression equation for examining the existence
of a causal relation between both variables. Note
that satisfaction of these conditions is an empirical
issue, which can be verified by appropriate
empirical tests. It is important to note that the first
condition is easily verifiable, but the second
condition is difficult to verify unless we have
additional instruments.2

Under the IV approach, we estimate in the first
stage the marital dissolution (MD) equation with
family size (FS) as an explanatory variable by
linear probability method and obtain the predicted
MD variable. This is used as an explanatory
variable in the Depression equation, which then is
estimated by a second stage linear probability.
Statistical significance of the coefficient of
predicted MD would indicate whether there exists a
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causal relation between depression and marital
dissolution.

B. DATA AND VARIABLES

To test the hypothesis that depression is positively
related to marital dissolution of younger adults, we
drew two samples from the National Longitudinal
Survey of Youth, 1997 (NLSY97). NLSY97 is a
nationally representative longitudinal data set from
the United States that started in 1997 with 8984
youths who were then aged between 12 and 18
and is continued annually until 2011 and biennially
thereafter. The two samples used in this study are
from 2010 and 2015 surveys. As pointed out
earlier, the respondents in 2010 were aged
between 25 and 31, and in 2015, they were 30 to
36 years old. These two samples were chosen
because (1) the respondents in surveys before 2010
are too young for marriage and thus marital
dissolution is not relevant to those individuals, and
(2) the respondents after 2015 may be too old to
be considered as younger adults. Note that the most
recent survey of NLSY97 that contains the
information on mental depression is in the year
2017, which is very close to 2015, and
consequently we do not expect significant changes
in results between 2015 and 2017.

Since our goal is to examine the relationship
between marital dissolution and mental depression,
we restricted our samples to married or divorced
individuals only. After eliminating observations with
no valid information on several variables discussed
in the next paragraph, we obtained a sample of
2975 observations from the 2010 survey and a
sample of 3722 observations from the 2015 survey.
It may appear unreasonable to have a smaller
sample in 2010 than in 2015 because later surveys
of the NLSY97 usually are marked by larger non-
response rates. This, however, is not surprising in our
study, which focuses on married or divorced
individuals only, because compared to those in the
2015 survey, a larger percentage of individuals in
the 2010 survey, who were aged between 25 and
31, were not married and therefore were excluded
from the sample. The variable “church attendance
during youth” which is obtained from an earlier
period is used in this study because this variable is
not available in the current period.

The dependent variable in the mental depression
equation is the ordered categorical variable D
defined in Equation (1). The set of explanatory
variables for this equation includes among others
the variable of interest for this study, the marital
dissolution (Divorce). This variable assumes the
value 1, if the respondent at the time of interview
was either divorced or separated and was living
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separately. Some family related variables that
may affect an individual’s mental depression are
parental education (Mother High school, Mother
college, Father High school, Father college),
parental divorce (Parental divorce),?22 family
income (Family income) and household size (Family
size). Regular church  attendance  (Church
attendance) during youth may have a negative
impact on depression,202! whereas drug addiction
(Drug addiction), drunk driving (Drunk driving) and
delinquency (Delinquency) in the current period may
escalate this problem. Years of schooling, school

Marital Dissolution and Mental Depression

enrollment (Enrolled), intelligence measured by PIAT
math score (PIAT score), age (Age), current health
condition (Good health), physical health limitations
or disabilities (Health limitation), employment status
(Employed), gender (Male), race (Black, Hispanic)
and location of residence (Urban) are known to
have some effects on mental condition, and
therefore are included in the regression as
explanatory variables. All these variables are
defined in Table 1, which also reports their means
and standard deviations.

Table 1: Names, Definition, Means and Standard Deviations of Variables

Variables Definition Means®
2010 2015
Depression = 3, if depressed all the time (last month) 0.2726 0.2458
= 2, if depressed most of the time (last month) (0.533) (0.515)
=1, if depressed some of the time (last month)
= 0, if depressed none of the time (last month)
Depress =1, if depressed at least some time (last month) 0.2114 0.2355
(0.408) (0.424)
Divorce =1, if divorced or separated without cohabitation 0.1103 0.1201
(0.313) (0.325)
Parental Divorce =1, if parents were divorced 0.1244 0.1263
(0.330) (0.332)
Male =1, if the respondent is a male 0.4538 0.4578
(0.498) (0.498)
Church attendance =1, if the respondent attended church when young 0.4229 0.4275
(0.494) (0.495)
Mother High School =1, if mother has a high school diploma 0.2982 0.3055
(0.458) (0.461)
Mother College =1, if mother has a college degree 0.1549 0.1625
(0.362) (0.369)
Father High School =1, if father has a high school diploma 0.2306 0.2343
(0.421) (0.424)
Father College = 1, if father has a college degree 0.1647 0.1738
(0.371) (0.379)
PIAT Score = Respondent’s revised Math Peabody Individual 44,650 47.127
Achievement Test (PIAT) Score in 1998 (37.57) (37.26)
Black =1, if the respondent is Black 0.1539 0.1698
(0.361) (0.376)
Hispanic =1, if the respondent is Hispanic 0.2326 0.2157
(0.423) (0.4171)
Delinquency = Delinquency score in 1997 ranging from O to 10, 1.2992 1.2821
higher score indicating more incidents of (1.806) (1.772)
delinquency
Age = Age of the respondent in years 28.152 33.057
(1.402) (1.424)
Enrolled = 1, if the respondent is enrolled in school/college 0.1318 0.0811
(0.338) (0.273)
Years of schooling = Completed years of schooling 13.606 14.186
(2.829) (3.011)
Family income = Gross family income (in thousands of $) 62.779 80.366
(54.03) (69.31)
Family Size = Number of people in the household 3.5714 3.7979
(1.609) (1.593)
Urban =1, if the respondent lives in an urban area 0.7311 0.7915
(0.443) (0.406)
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Drug addict =1, if the respondent is addicted to non- 0.0188 0.0191
prescription drugs,such as cocaine, crack, (0.136) (0.137)
heroin, crystal meth etc.
Good health =1, if the respondent maintains a good health 0.9116 0.8933
(0.284) (0.309)
Drunk driving = 1, if the respondent has problem of driving drunk 0.0666 0.0634
(0.249) (0.244)
Health limitation =1, if the respondent has health problems or 0.0464 0.0567
Disabilities that limit his/her amount of work (0.210) (0.231)
Employed =1, if the worker is employed either fulltime 0.6282 0.6284
or part-time (0.483) (0.483)
Sample size 2975 3722
a Quantities in parentheses are standard deviations.
3. Resulis and 2015 samples. Males suffer less depression

A. ORDERED PROBIT ESTIMATES
To test the hypothesis that mental depression is
positively related to marital dissolution, we
estimated the depression equation by ordered
probit with Divorce as one of the explanatory
variables. We obtained these estimates separately
from both 2010 and 2015 samples, and the results
are reported in Table 2. It is interesting to note that
some variable coefficients in Table 2 assume very
similar signs and significance levels in both 2010

than females and individuals with more schooling
are less likely to suffer from depression than those
with less schooling in both 2010 and 2015 samples.
As expected, individuals with higher family income
and good health, and those who are employed are
less likely to suffer from depression than their
otherwise identical counterparts. Individuals with
health limitations and drug addiction, on the other
hand, are more likely to suffer from depression than
those without these problems, regardless of whether
the sample is drawn from 2010 or 2015 survey.

Table 2: Ordered Probit Estimates of Depression Equations

Variables 2010 2015
Coefficient [t] Coefficient [t]

Constant 1.096 1.59 0.842 1.18
Divorce 0.243** 3.05 0.215%* 2.92
Parental Divorce 0.011 0.14 -0.033 0.48
Male -0.213** 3.94 -0.136%* 276
Church attendance -0.059 1.12 0.020 0.42
Mother High School 0.047 0.68 0.118%* 1.92
Mother College 0.017 0.18 0.085 1.03
Father High School -0.165%* 2.27 -0.143** 2.18
Father College -0.034 0.39 -0.075 0.95
PlATscore -0.001 1.24 -0.001 1.15
Black 0.102 1.39 0.094 1.46
Hispanic 0.029 0.43 0.009 0.15
Delinquency 0.003 0.22 0.021 1.60
Age -0.006 0.27 -0.018 0.87
Enrolled 0.004 0.05 0.087 1.03
Years of schooling -0.060** 5.43 -0.037** 4.04
Family income - 0.002** 276 -0.002%** 3.74
Family size 0.0004 0.03 -0.016 1.05
Urban 0.007 0.12 0.082 1.38
Drug addict 0.446** 273 0.664** 4.77
Good health -0.636** 7.92 -0.472%%* 6.56
Drunk driving 0.175% 1.70 0.087 0.91
Health limitation 0.349%* 3.23 0.508%** 5.52
Employed -0.160%* 2.80 -0.108** 1.99
i 1.295%* 26.41 1.204%* 27.73
M2 1.985%* 22.40 1.930** 23.04
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Sample size 2975
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-2120.9
331.33
3722

*(**)  Significant at 5 (10) percent level.

Mental depression is negatively related to father’s
high school education in all samples. Although
father’s college education lowers the respondent’s
likelihood of depression in both 2010 and 2015
samples, it is not statistically significant. These results
indicate that, holding other variables constant,
higher education of the father acts as a moderating
factor for mental depression of younger adults
aged between 25 and 35. Note that
intergenerational transfer of genetic endowments
may result in more educated children growing up in
families with parents who are more educated.
Father’s education may thus act as a proxy for the
respondent’s own education. Since we have already
shown that individuals with more schooling are less
likely to be depressed than those with less schooling,
it is not surprising to find a negative relation
between father’s higher education and depression.
Mother’s education does not, however, seem to have
a significant correlation with depression of these
younger adults. Although blacks are more likely to
be depressed than whites, this variable is not
statistically significant in any sample. However, with
a t-ratio around 1.5, the importance of this variable
in both samples cannot be ignored completely. Note
that depression is related to drunk driving positively
in both samples but is statistically significant in the
2010 sample only. The variable of importance for
the test of our proposed hypothesis is “Divorce.” This
variable in both 2010 and 2015 samples assumes

statistically significant positive coefficients. This
clearly indicates that marital dissolution enhances
the likelihood of suffering from mental depression
among younger adults, regardless of their age.

B. TWO-STAGE PROBIT ESTIMATES

So far, we have examined the relationship between
depression and marital dissolution in a framework
in which depression is treated as the dependent
variable and marital dissolution as an independent
variable. As we have discussed in the introductory
section, depression and marital dissolution may
affect each other simultaneously and should
therefore be estimated in a simultaneous-equations
framework. In this section, we estimate these two
equations simultaneously following model 6 of
Maddala’s two-stage procedure.!”

As pointed out earlier, Maddala’s two-stage
procedure assumes both dependent variables to be
binary. Since the mental depression variable in our
data set is ordered categorical as shown in
equation (1), we first converted it into a binary
variable. To check the reliability of this binary
depression variable as the dependent variable, we
first estimated depression equations by binary
probit from both 2010 and 2015 samples and
compare them with the ordered probit estimates
reported in Table 2. These results are reported in
Table 3.

Table 3: Binary Probit Estimates of Depression Equations

Variables 2010 2015
Coefficient [t] Coefficient [t]

Constant 1.085 1.52 1.092 1.47
Divorce 0.280%* 3.32 0.232%* 2.96
Parental Divorce -0.017 0.21 -0.021 0.29
Male -0.197** 3.52 -0.160%** 3.13
Church attendance -0.056 1.02 0.002 0.03
Mother High School 0.054 0.76 0.135%* 2.12
Mother College 0.008 0.09 0.110 1.28
Father High School -0.157*%* 2.09 -0.137** 2.02
Father College -0.010 0.11 -0.098 1.19
PIAT Score -0.001 0.98 -0.001 1.23
Black 0.065 0.85 0.093 1.38
Hispanic 0.008 0.11 0.016 0.24
Delinquency 0.001 0.05 0.021 1.50
Age -0.008 0.32 -0.026 1.20
Enrolled 0.003 0.04 0.099 1.14
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Years of schooling -0.059** 5.10 -0.036** 3.73
Family income -0.001** 2.58 -0.001** 3.30
Family size -0.003 0.15 -0.015 0.96
Urban 0.038 0.61 0.056 0.92
Drug addict 0.558%* 3.08 0.798%* 5.14
Good health -0.651** 7.43 -0.475%* 6.19
Drunk driving 0.165 1.55 0.099 1.00
Health limitation 0.361%* 3.03 0.5771%* 5.66
Employed -0.137** 2.29 -0.119%** 2.13
Log likelihood -1495.9 -1761.2
X223 261.57 317.75
Sample size 2975 3722

*(**)  Significant at 5 (10) percent level.

It is interesting to note that in terms of signs and
significance levels, all coefficients of marital
dissolution equations in Table 3 under binary probit
estimation are very similar to those in Table 2
estimated by ordered probit. The only difference is
that the binary probit estimates of the coefficients
of Divorce in both samples are slightly larger in
absolute value than those obtained by ordered
probit. This is not surprising because the binary
dependent variable used in binary probit assumes
the value 1 when the categorical dependent
variable of ordered probit assumes the values 1 or
2 or 3, and consequently the marginal effect of
marital dissolution on depression assuming the value
1 is likely to be larger under binary probit than on
ordered probit. The signs and significance levels of
all other explanatory variables in Table 2 and
Table 3 are also very similar. The findings in Table
3 thus suggest that the binary depression variable
as the dependent variable in depression regression
is as reliable as the ordered categorical dependent
variable and therefore is suvitable for Maddala’s
two-stage estimation of both depression and
marital dissolution equations.

Following the two-stage procedure outlined in
Section 2, we estimated depression and marital
dissolution equations simultaneously. To ensure
identification and avoid convergence and singular
covariance matrix problems (which are quite
standard in two-stage estimation), we excluded a
few variables from the depression equation and «a
few others from the marital dissolution equation. The
variables excluded from the mental depression

equation are delinquency, drug addiction and
drunk driving. Although these variables may result
from depression, they are less likely to cause it, and
therefore are excluded from depression equation.
On the other hand, these variables are likely to
damage personal relationship with spouse leading
to divorce, and therefore are included in the
divorce equation. We also excluded the variable
“parental divorce in an earlier period” from the
depression equation because it is more relevant to
the respondent’s marital dissolution than mental
depression in the current period. Clearly, parental
divorce in the current period is likely to cause
unhappiness and depression of an individual in the
same period.22 However, parental divorce that
happened in distant past is much less likely to cause
depression of the younger adult in the current
period. From marital dissolution equation, we
excluded parental education, household size and
family income.

Although these exclusion restrictions appear to be
arbitrary, they are imposed because (i) they
prevent non-convergence of likelihood functions
resulting from singular covariance matrices and (ii)
the coefficients of these excluded variables are
statistically insignificant when they are used in some
equations. The specifications reported in this study
did not encounter any convergence problem in any
equation and therefore are preferred to others with
different specifications. With these variable
restrictions, both equations of our simultaneous
equations model are identified.
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Table 4: Two-Stage Estimates of the Coefficients of Marital Dissolution and Mental Depression variables in
Depression and Marital Dissolution Equations

Equation— Mental Depression Equation Marital Dissolution Equation
Coefficient [t] Coefficient [t]

A. 2010

Divorce 1.22Q7%*%* 3.32 . _

Depression _ _ 0.649%%* 3.52

Other Variables YES YES

B. 2015

Divorce 1.9513*** 3.91 - -

Depression - - 1.3072%** 4.29

Other Variables YES YES

otk Significant at 1 percent level.

Table 4 reports the two-stage estimates of both the author on request. These coefficients are

depression and divorce equation coefficients
obtained from both 2010 and 2015 samples. To
focus exclusively on the presence of a simultaneous
relationship between marital dissolution and mental
depression, we report in Table 4 the coefficients of
the predicted right-hand-side  endogenous
variables only and the corrected t-values
associated with these coefficients. Note that these
are the only coefficients necessary for verifying the
presence of simultaneous relationship between the
two variables just mentioned. Full set of coefficients
from all equations can, however, be obtained from

positive and statistically significant which confirm
that mental depression not only influences marital
dissolution, but also is influenced by marital
dissolution.

As an extension of our study, we estimated both
depression and marital dissolution equations
simultaneously separately from male and female
samples. Results reported in Table 5 indicates that
the simultaneous relationship between these two
variables remains valid for both males and females.

Table 5: Two-Stage Estimates of the Coefficients of Depression Equations for Males and Females

Variables Males Females

Coefficient [t] Coefficient [t]
A. 2010 Sample
Divorce 0.789%** 2.07 0.492% 1.93
Other Variables YES YES
Log likelihood -674.6 -868.4
Sample size 1350 1625
B. 2015 Sample
Divorce 1.165%* 2.90 1.239%* 2.64
Other Variables YES YES
Log likelihood -796.4 -1022.5
Sample size 1704 2018

*(**)  Significant at 5 (10) percent level.
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Table 6: First Stage Linear Probability Estimates of the Marital Dissolution Equation
Variables 2010 2015

Coefficient [] Coefficient []

Constant 0.552%* 3.79 0.589** 4.10
Parental Divorce -0.006 -0.35 -0.017 1.21
Male -0.045%* 4.00 -0.072%%* 7.60
Church attendance 0.002 0.21 -0.012 1.26
Mother High School -0.007 0.46 0.010 0.78
Mother College -0.013 0.69 -0.008 0.47
Father High School 0.009 0.63 0.003 0.26
Father College 0.010 0.55 -0.004 0.24
PIAT Score -0.0001 0.63 -0.0004** 2.28
Black 0.030% 1.89 0.036** 2.64
Hispanic 0.002 0.13 0.023* 1.78
Delinquency 0.003 0.88 0.001 0.53
Age -0.001 0.13 0.001 0.14
Enrolled 0.012 0.75 0.038%* 2.22
Years of schooling -0.007** 2.94 -0.005%* 2.90
Family income -0.0004%** 3.97 -0.0002%* 2.28
Urban -0.007 0.55 0.001 0.10
Drug addict 0.024 0.59 0.072%* 2.10
Good health -0034* 1.71 -0.018 1.06
Drunk driving 0.058%** 2.67 0.045%* 2.33
Health limitation 0.031 1.16 0.038* 1.76
Employed -0.204** 17.46 -0.255%* 25.01
Family Size -0.037** 10.58 -0.050%* 16.74
Sample size 2975 3722
F-Statistics 24.88 55.08
*(**)  Significant at 5 (10) percent level.

C. INSTRUMENTAL VARIABLE (IV) ESTIMATES

As mentioned earlier, the above two approaches
confirm the presence of a correlation between
depression and marital dissolution. To examine the
presence of a causal connection, however, we
estimate depression equations from both 2010 and
2015 samples wusing “Family Size” as an
instrumental variable for “Divorce.” The first stage
linear probability estimates of divorce equation
reported in Table 6 indicate that family size is
significantly related to divorce in both 2010 and
2015 samples.

F-statistics  associated  with these estimates
respectively are 24.88 and 55.08. With F-statistic
more than 10, Family Size satisfies the first condition
(relevance) of a good instrument. Note that in the
absence of additional instruments, it is not possible
to test the exclusion condition formally. Lack of
statistical significance of Family Size in Table 2,
however, provides a possible indication of no

correlation between this variable and mental
depression and hence between Family Size and the
error term in structural depression equation. In the
absence of a formal test, therefore we intuitively
assume this evidence as a possible indication of the
satisfaction of the exclusion condition. With a strong
relevance test result, Family Size may thus be
treated as a good instrument of divorce in the
depression equation. At the least, such an instrument
is likely to shed further light on the strength of
correlation between divorce and depression and
thereby may indicate the possibility of a causal
connection between these two variables.

The first stage estimates are used to compute the
predicted Divorce variable, which is used as an
explanatory variable in the depression equation
estimated in stage 2 by linear probability. These
instrumental variable estimates of depression
equation coefficients obtained from both 2010 and
2015 samples are reported in Table 7.
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Table 7: Instrumental Variable Estimates of Depression Equations
Variables 2010 2015
Coefficient [] Coefficient []

Constant 0.77 4%* 3.76 0.717%* 3.60
Divorce 0.127 0.96 0.162%* 1.97
Parental Divorce -0.003 0.15 -0.007 0.35
Male -0.056%** 3.45 -0.040%** 2.80
Church attendance -0.014 0.94 0.001 0.09
Mother High School 0.014 0.69 0.034 2.00
Mother College 0.002 0.09 0.029 1.27
Father High School -0.042%* 2.04 -0.037%* 2.07
Father College -0.003 0.11 -0.024 1.13
PIAT Score -0.0002 0.96 -0.0002 1.06
Black 0.016 0.72 0.023 117
Hispanic 0.001 0.04 0.0002 0.01
Delinquency -0.0004 0.10 0.005 1.39
Age -0.002 0.25 -0.007 1.26
Enrolled -0.0003 0.01 0.020 0.84
Years of schooling -0.016** 5.24 -0.009** 3.67
Family income -0.0003** 2.12 -0.0003** 2.82
Urban 0.010 0.58 0.013 0.82
Drug addict 0.202** 3.61 0.271%* 5.65
Good health -0.232%* 8.32 -0.157%%* 6.90
Drunk driving 0.041 1.30 0.022 0.80
Health limitation 0.126** 3.38 0.203** 6.69
Employed -0.034 1.09 -0.013 0.52
Sample size 2975 3722

F22, 2952 13.7 16.8

*(**)  Significant at 5 (10) percent level.

It is interesting to note that results in Table
7 are very much similar to the ordered probit

estimates reported in Table 2 and binary probit
estimates in Table 3. Since the dependent variable
in both binary probit and IV estimations are the
same, the former results are more comparable to IV
results than those under ordered probit. In fact, the
signs and significance levels of almost all
coefficients estimated under binary probit and IV
are found to be the same, which shows the reliability
of our IV estimates. The variable of interest in this
table is predicted Divorce. Although this variable
has a positive sign in both samples, it assumes
statistical significance at a desired level in the 2015
sample only. This indicates that the possibility of a
causal connection between divorce and depression,
if there is any, is stronger in the older group.

4. Discussion

In this section, we summarize the key results
reported in the last section. We also discuss their
policy implications and highlight a few notes of
caution while interpreting our results. Our ordered
probit estimates in Table 2 clearly confirms that

marital dissolution adversely affects the likelihood
of mental depression among younger adults,
regardless of their age. Our unreported results
further indicate that the marginal effect of marital
dissolution on the probability of depression is
statistically significant at all conventional levels.
(These results can be obtained from the author on
request). The results in Table 2 thus support the
earlier finding that mental depression is positively
related to marital dissolution during a given time
period.

One of the primary objectives of this study is to
examine whether divorce and depression influence
each other simultaneously during the same time
period. The two-stage estimates reported in Table
4 confirm that mental depression not only influences
marital dissolution, but also is influenced by marital
dissolution. Results in Table 5 further confirms that
this finding is true for both males and females. Thus,
as predicted, both social causation and social
selection forces work contemporaneously to
determine the relationship between marital
dissolution and mental depression. Unlike earlier
studies which predict occurrence of one of these two
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events in a later period following the prior
occurrence of the other event, the current study
further demonstrates that both events may occur
simultaneously and influence each other in the same
period, which in turn justifies the use of Maddala’s
two-stage procedure in estimating both equations.

It is important to note that our two-stage estimation
result does not by any means contradict the earlier
finding of a one-way sequential relation between
mental depression and marital dissolution. It simply
reveals another dimension of their
contemporaneous  relationship  that  remained
hidden under traditional estimation. By estimating
both equations using an appropriate two-stage
procedure, the current study clearly resolves the
problem of simultaneous equations bias that may
have aoffected the earlier estimates and thus
contributes to the literature.

Our instrumental variable estimation results deserve
further discussion. In addition to providing strong
support to the earlier finding of the presence of a
correlation between divorce and depression, these
IV results further suggest that there is a possibility
of a causal connection between these two variables,
especially in the older group. Although these
estimates are limited by our inability to test the
exclusion condition formally, we used some intuitive
criteria to test this condition, and hence our
conjecture of the presence of a causal connection
between these two variables in case of older young
adults should not be ignored without further
investigation. At the least, our IV analysis confirms
the presence of a strong correlation between
marital dissolution and depression.

The results in this study clearly suggest that any
policy that improves marital relationship among
younger adults is likely to be effective in combating
their mental depression. This finding clearly has
important policy implications and thus deserves
further attention by researchers and policy makers.
In today’s world infected by rapid growth of mental
depression among individuals of all ages, any
solution to this devastating epidemic is worth
considering. The solution recommended by the
current study is clearly in line with the vision of the
Comprehensive Mental Health Action Plan 2013-
2020 of the World Health Organization. It is
important to note that improvement of marital
relationship by itself resolves numerous problems
associated with broken families. Thus, a policy to
restore healthy marital relationship is likely to not
only resolve undesirable marital problems, but also
promote mental health. Since improvement in mental
health, as indicated by our simultaneous equations
results, is likely to lower the probability of marital

Marital Dissolution and Mental Depression

dissolution, any policy to deal with one of these two
problems is also likely to resolve the other either
directly or indirectly. The overall contribution and
the policy implications of this study should not
therefore be underestimated without further
investigation.

We conclude with a few precautionary notes. First,
our findings are based on data obtained from
younger adults in the United States. Data from other
countries or other cultures and from other age
groups may yield different results. Although we do
not expect much variation in our findings, such a
possibility cannot be ruled out without further
research in this direction. Our results should not
therefore be generalized to individuals of all age
groups and cultures.

Second, the identification restrictions used in our
simultaneous equations model may seem to be
somewhat arbitrary. We tried alternative
specifications to make sure that we do not encounter
singular covariance matrix and convergence
problems, and yet our results remained robust to all
these specification changes. Although we are
comfortable with the variable restrictions used in
this study, other identifying restrictions and use of
other explanatory variables may improve the
estimates. Our findings based on two-stage
estimates should therefore be interpreted with
caution.

Finally, the study confirms the presence of a positive
correlation between mental depression and marital
dissolution. Although our IV analysis attempts to
explore the possibility of a causal connection, it is
limited by our failure to test the exclusion condition.
Clearly, it is not easy to establish a causal
connection without additional information.23 This
should not, however, reduce the importance of our
findings. Angrist and Pischke quite aptly remark,
“Like most researchers, we have an inferest in
mechanisms and as well as causal effects. But
inconclusive and incomplete evidence on mechanisms
does not void empirical evidence of predictive
value.'” The results presented in this study clearly
have enough predictive value that deserves further
attention. Future research in this direction therefore
is highly recommended.

5. Conclusion

Using two samples from the National Longitudinal
Survey of Youth 1997 (NLSY97), a longitudinal
data set from the United States, the current study
tests the hypothesis that probability of mental
depression of younger adults is related to their
marital  dissolution  positively. Following the
traditional approach, the study first estimates the
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depression equation by ordered probit. Then we
estimate this equation in a simultaneous-equations
framework following an appropriate two-stage
procedure to examine whether or not depression
and divorce affect each other simultaneously. All
these estimates provide strong support to our
hypothesis that mental depression is related to
marital dissolution not only positively, but also
simultaneously. To further examine the possibility of
a causal connection between these two variables,
we estimate depression equation by instrumental
variable method which suggests that the possibility
of a causal connection between these two variables
cannot be ignored completely. These findings have
important policy implications. They indicate that any
policy to resolve the problem of marital dissolution
among younger adults is likely to lower not only
their mental depression directly, but also their
marital problems indirectly through better mental
health. This calls for further attention by researchers
and policy makers.
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