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Abstract

This paper examines an accumulating modern literature on the health benefits of relationships like
marriage. Although much remains to be understood about the physiological channels, we draw the
judgment, after looking across many journals and disciplines, that there is persuasive longitudinal
evidence for such effects. The size of the health gain from marriage is remarkable. It may be as large as

the benefit from giving up smoking.
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How Does Marriage Affect Physical and Psychological Health? A Survey
of the Longitudinal Evidence

Introduction

Economists know that human beings reap financial benefits from marriage. Even after controlling for
other factors, married individuals earn much more than single people (e.g. Chun and Lee (2001), Daniel
(1995), Loh (1996), Reed and Harford (1989)). There are gains, too, from economies of scale within the
family (Becker 1981).

Y et economists are less aware of an emerging body of research that finds wider benefits from marriage --
one that suggests the mind and the body are intertwined in ways not fully understood. Sociologists,
psychologists and epidemiol ogists have recently documented evidence of married peopl€' s better physical
health, longevity, psychological health, and reported happiness. Married individuals fare better in these
terms than the never married, who in turn do better than the divorced, separated and widowed. Often the
coefficientsin such research imply strikingly large consequences from relationships. For example, using
pooled cross-sections for the US and the UK, Blanchflower and Oswald (2004a) estimate the size of the
marriage effect upon mental well-being to be equal to that from an extra $100,000 dollars ayear. Formal
marriage itself seems to matter. In the few studies that compare married and non-married cohabiters, the
results typically show an extra beneficia effect from being married. A common conclusion also asserts
that these benefits are larger for men than for women; pioneering work here was done by Gove et a
(1983). Finally, some argue that the benefits to happiness may be declining over time, relative to the non
married (Lee et al 1991, Glenn and Weaver 1988).

This paper triesto assess these ideas. It isnot acomprehensive survey -- the literature is aready too large
for that -- but it attempts, by looking across diverse literatures, to draw general messages that seem of
interest to economists and other social scientists. Past reviews include Ross et a (1990), Burman and
Margolin (1992) and Kiecolt-Glaser (2001) on physiological evidence, Coombs (1991) on wellbeing, and
Waite (1995) on evidence of health, financial and other benefits. Waite and Lehrer (2003) compare the

benefits from marriage with the benefits associated with being religious.

In contrast to previous reviews, we concentrate on longitudinal evidence. The reason is that to economists
(and many other kinds of investigators) this type of evidence is more persuasive than that from cross-
sections. In cross-sectional patterns, causality is difficult to unearth. Although panel data do not always

provide a solution, the ability to look at events through time is an advantage. First, panel data offer



before-and-after evidence. Second, panel data make it possible to difference out -- in the econometric

sense -- the underlying characteristics of the individuals being studied.

We start in section | by looking at the possible mechanisms at work behind a correlation between health
(mental or physical) and marriage. The section discusses methodological problems in this area, and how
researchers have tried to resolve them. Section Il reviews the effects of marriage on mental health. In
these research studies, the benefits of marriage are commonly measured by studying the effect of
matrimony on depression and acohol abuse. Section Il examines mortality. It shows that, after
controlling for other factors, married people are far less likely to die in any given period than the non
married. Section IV reviews the correlations between marriage and physical hedth. Finally, section V

discusses tests of the channels from marriage to wellbeing.

Section |: Methodological I1ssues

How are well-being and marital status interconnected? First, marriage may itself lead to improved
physical and mental health. This has been called the protective effect of marriage. Alternatively, simple

correlations could be interpreted as telling us merely that certain types of people can persuade a partner to

marry them. Thisis the so-called selection effect.

According to evolutionary principles, it would be no surprise if physically and mentally healthier
individuals are more attractive to mates, and thus more likely to show up in data sets as married (and to
stay married). Hence better health could be a cause of marriage. |If panels are not sufficiently long --
stretching back before the date of marriage -- it may be impossible to correct fully for selection. In this
research area, Lillard and Panis (1996) and Brockmann and Klein (2004) contain valuable discussions of
how to control for selection. Cohen (2004) considers the possible channels from marriage to health; Ren
(1997) argues that marital quality and marital history should be held constant in testing; the intriguing
idea of using twins datais explored in Kohler et a (2004).

Selection effects need not work in asimple way. Joung et a (1998) explain with reference to Collins and
Coltrane (1992) that, if assortative mating occurs, unhealthy people with unhealthy partners are more
likely to be widowed. This could lead to a spurious relationship suggesting that widowhood causes ill
health. Alternatively, Lillard and Panis (1996) suggest that if marriage does give beneficial effects, then
physically and mentally unheathy individuals will face the greatest incentive to marry, giving an

‘adverse’ selection effect. As we shall see, the existence of adverse selection effects rather than the



standard selection effect is supported by the evidence, but only for males. The mechanisms leading to
possible benefits from marriage have been explored. In section V, we look more closely at the research
evidence. Here we review some suggested theoretical explanations. Further discussion is available in
Ross et al (1990) and Wyke and Ford (1992).

On the grounds that two can live aimost as cheaply as one, marriage may work simply because it provides
higher real income per partner. Poorer standards of living are correlated with mental health problems
(Ross et a 1990). Ross (1995) also shows that the married have the lowest incidence of economic
hardship, while Smock et a (1999), who study ‘switchers', find clear financial benefits for married
women. Second, marriage is a source of emotional and instrumental support. Emotional help seems to
reduce the incidence of depression and mental illness (Ross et a 1990), and may provide an important
buffer against stress (Kessler and Essex 1982, Berkman 1988). Marriage can also enhance feelings of
attachment and belonging, which are thought to affect mental health (House et al 1988), while releasing
people from any possible socia stigma associated with being unmarried. Single people are more likely to
live alone, which is known to be associated with depression (Ross et a 1990). Emotional help can,
nevertheless, come from sources outside marriage. Social networks thus may be important, especially for
the unmarried. A common conjecture about why the benefits from marriage are larger for males than
females is that women have more developed social networks outside marriage, and these already give
valuable support (Schumaker and Hill 1991). A third mechanism is the so-called guardian role. Married
individuals act differently from single people. They tend to engage less in risky activities and more in
healthy ones - perhaps for the sake of their partner (Umberson 1987, Ross et a 1990, Power et al 1999).
For example, married people smoke and drink less. Moreover, partners probably unconsciously monitor

each other for early symptoms of illness.

Early cross-sectional evidence could not distinguish between selection and protection effects. One line of
attack since then has been to try econometrically to estimate the size of the selection effect. In theory,
this can be done by using pre-marital characteristics to predict later marital status (e.g. Joung et al 1998,
Masterkaasa 1992), and then, after subtracting the selection effect, viewing any correlation between
health and marriage that remains as the true size of the protection from being married. Longitudina data
should allow this.

In calculating the effects on mental health, for instance, the following approach is common. Measures are
obtained of mental health at time T1, before marriage, and at time T2, when marital status has changed

for some of the individuals in the sample. OLS regressions are then performed to explain mental health at



time T2, while including both a set of explanatory variables and the mental health measure at time T1.
The inclusion of mental health at T1 acts as a simple control for pre-marital psychological well-being. In
principle, any relationship then found between mental health and marriage should not be a spurious
selection effect. Most evidence of this sort suggests that a protective effect exists.

These regressions must be specified, however, with all the potentia explanatory variables that affect
mental health at T2. Oftenincluded variables are measures of social integration outside marriage,
employment status, income and frequency of financial problems, age, gender, race, and parental status.
Unfortunately, only some of these variables are typically included in any one study, and the influence of
physical hedlth is often neglected. This is a potentialy serious omission, because health is an important
determinant of happiness (Stack and Eshleman 1998). If health is positively correlated with the likelihood
of marriage, that will produce an upward bias on the marriage coefficient, and lead to an overstatement of

the benefits of marriage.

Section 11: Mental Health Benefits from Marriage

We start with the mind.

Gove et a (1983) is an early cross-section study. This uses US data, and finds marriage to be the best
predictor of happiness after controls are added for education, age, gender and race. The authors take steps
to try to counter the selection problem by including a “bad childhood experiences’ variable, which they
think will predict pre-marital wellbeing. The paper finds the beneficial effects of marriage to be larger for
men than for women. Also, using the married sample only, marriage quality is the single best predictor of
wellbeing.

More recent cross-section evidence, by Stack and Eshleman (1998), considers 17 developed nations.
Controls are included for gender, age, health, financia situation, children, education, religion, national
marriage and divorce rates, GDP/capita, and income distribution measures. This research finds financial
situation to be the best predictor of happiness -- followed by health, followed by marital status. The
married turn out to be happier than those who cohabit, who are themselves happier than single
individuals, ceteris paribus. In regressions on each nation separately, for sixteen of seventeen nations the
marriage coefficient is positive in awellbeing equation. The existence of this cross-section pattern is now
quite firmly established. Similar patterns are reported, for instance, for European countries in modern
datain Di Tella, MacCulloch and Oswald (2003).



Could this be an illusion within the data? Johnson and Wu (2002) argue that there are three potential
reasons why married people might incorrectly appear to have better psychological health. First, married
people were actually happier before they married; this is the selection effect. Second, in a cross-section
of individuals, some of the married people have only recently been married, and thisinitially makes them
happy, but does not do so in the long-run, because they adapt back to ‘baseline’. Third, marriage and
divorce are correlated with important kinds of social roles and networks, and it may be these that add to or
reduce well-being; thisis akind of omitted-variable argument.

Several papers have used longitudinal data to estimate the benefits of marriage for mental health, and to
adjust for the selection problem. Horwitz et a (1996) find significant benefits from marriage -- both
reductions in depression for married women, and reductions in alcohol abuse for married men. Simon
and Marcussen (1999) demonstrate that marriage cuts the probability of depression. In Horwitz et d
(1996), mychological health gains are measured by using a standard 10-item depression index, and
alcohol abuse by a similar index measuring the frequency of various drinking problems. This data set is
the Rutgers Health and Human Development Project in the US: it follows approximately 1400 subjects,
aged 12,15 and 18 years old, for seven years from sixteen of the twenty-one New Jersey counties. The
subjects are tested at four points across the seven years. Seven years may be too short a follow-up period
to be ideal. A response rate of less than 50% is obtained. Only the respondents who never married over
the whole period (482), and the respondents who were consistently married between the 3™ and 4™ period
(347), are used. Rather interestingly, the research finds that depression and alcohol abuse fall over the
seven years for al groups, but it declines most steeply among the married sample. Independent variables
include age, gender, individual income, and a 22-item index of social integration; the last of these is used
to account for the apparently anti-depressive effects of having extensive networks of friends.

The data reveal a large and significant marital effect upon depression by the 4™ period. Higher incomes
and greater levels of socia support also significantly reduce the probability of depression, while age and
gender have no statistically significant effect. Even after the controls are added, being married produces a
significantly reduced score in the depression index (p<0.05). Next, alcohol-abuse measures are used.
Again, initial scores on the index give a significant effect, though not so large. Men have much higher
levels of problems with drink than women; age is associated with reduced drinking problems; neither
income nor social support has a stati stically significant effect. Marriage produces a beneficial effect above
these controls, which is large and significant at better than the 1% level. The authors argue that these are

consequences that stem from marriage independently of any selection effect.



As an extension, the Horwitz et a data are split into male and female sub-samples. For depression, being
married has a beneficial effect among men. No significant difference emerges between married and single
women. The results are reversed when using al cohol abuse measures. Married women report a significant

improvement.

To investigate the exact nature of the gain, the married sample is scrutinized separately. The level of
depression / alcohol abuse is regressed on the control variables, and some new variables, including a
marital quality 20-item scale, to incorporate differences in the nature of marital relationships, the presence
of children, and marital duration. Aside from initial characteristics, the marriage quality index is the
strongest explaretory variable, with a large beneficial effect, this time at a significance level of less than
0.1%. Marriage quality itself isimportant in reducing mental health problems.

What people think of marriage also turns out to matter. Simon and Marcussen (1999) add to the literature
by showing that beliefs about marriage are correlated with the mental-wellbeing benefits gained from
being married. The authors demonstrate that individuals who value the permanence and importance of
marriage have a larger reduction in depression, and suffer more from marriage dissolution. Panel data
from the US National Survey of Families and Households (1987-88 and 1992-1994) are studied. Knowing
individuals' beliefs and initial status at 1987/8 (T1) allows an examination of the effect of beliefs on
marital status. In total, 10,005 adults are interviewed, with 74% and 82% response rates. Attrition is a

problem, especially among those unmarried at T1, so the results here may have to be evaluated with care.

A standard depression scale is employed by the authors -- based on responses to questions on the number
of days they felt lonely, not having an appetite, etc. Two dummies are constructed to show marital gain
and loss in the time intervals. Marital beliefs are measured by questions about the perceived importance
and desirability of marriage. Control variables include age, years of education, gender, race, household

income and parental status. Noticeably, measures of socia integration and health are missing.

Large effects are found. Depression at T1 is significantly higher among the individuals about to
experience a marital loss. Selection effects are not supported, however, because depression at T1 is hot
significantly different for those about to experience a marital gain, or for the never married. Those who
feel strongly about marriage experience the largest gains from marrying.



The paper then investigates the effect of changes in marital status upon depression. It uses T1 depression
measures to control for selection effects. Older, more educated, higher income, employed individuals are
significantly less depressed. Parenthood has no significant effect, which is consistent with results
reviewed in McLananhan and Adams (1987) and Ross et al (1990). Initial depression is a strong predictor
of depression at T2, as would be expected. Even with other factors held constant, marital break-up has a
large depressive effect (p<0.001), and getting married gives a beneficia effect (p<0.001). With
interaction terms, it is shown that wormren have more depression after a marital split. This perhaps runs
counter to the view that men benefit more from marriage. When the belief variables are added (interacted
with marital gain/loss) the expected results are found. In terms of the probability of depression, those who
believe in the importance of marriage gain more after marriage and lose more after divorce. Empirical

support for the protective effect is found, with less evidence of selection.

Barrett (2000) investigates marital history. The paper uses the Piedmont Health Survey, which provides
full marital and mental histories for a group of adults from North Carolina. A premarital psychological
health measure is available in the data set -- with symptoms of disorders in the past 12 months,
categorised into depression, anxiety and substance abuse. Variables are created to compare the various
marital history groups. The author’'s results confirm the existence of big psychological gains from
marriage. An intriguing finding is that second and third marriages seem to produce smaller improvements

in mental well-being.

Striking results on the power of marriage are provided by Marks and Lambert (1998), who use a two-
wave panel from the US National Survey of Families and Households (for the periods (1987-88)
and(1992-93)). The authors analyse the effects of marital history on well-being and have a particular
interest in whether effects differ by age and gender. Marital history is captured by a comprehensive set of
ten marital states. Well-being is measured with a large set of measures that range from depression,
happiness, and self esteem, to irritability and purposein life. An individua’s well-being in the later period
Is regressed on marital history, controlling for the individuals' previous well-being valuesin 1987-88, and
for other personal characteristics. Compared to those continually married, the continually
separated/divorced show significantly lower levels of mental health. Similarly, the widowed have
significantly increased chances of depression; the continually single are less happy and more depressed,
but do exhibit higher autonomy and personal growth. Transition to marriage from being never-married
strongly increases almost all measures of psychological wellbeing, and remarriage also works but offers

reduced benefits. A transition from marriage to separation or widowhood increases depression and



unhappiness. In contrast to some evidence, this effect is most pronounced for women. Notably, adverse

effects seem to be reliably tempered by middle age.

With the same data, Kim and McKenry (2002) address similar questions but look at cohabitation. The
authors are thorough. They combine extensive controls for the quality of the relationship with survey
responses on fairness, disagreements, satisfaction and conflict (in addition to the usua other
characteristics, and initia well-being). As expected, the quality variables help to explain individuals
well-being, but the pure marital effect is still significant in the data. Intriguingly, unlike marriage,
cohabiting here produces few benefits. This study also finds against strong selection effects. Initia
depression has negligible consequences for observed marital transitions. This evidence reinforces the
measured protection effects from marital transitions, but leaves the comparisons between continual
marital states still open to the selection explanation.

These NSFH data are also used in Simon (2002). Compared to the continuously married, the author
discovers that a loss from separation or divorce is associated with an increase in depression and alcohol
abuse, and these effects are larger for women than men (as also observed by Marks and Lambert (1998)).
Yet there are no dtatistically significant effects from widowhood. Marital gains led to benefits in both

wellbeing measures -- equally for men and women -- but these only seem to exist for the first marriage.

There are a number of differences between marriages and non-married partnerships. Obviously the level
of commitment may be different, but more subtle differences are also present. Cohabiters seem more
likely to have lower quality relationships (Brown and Booth 1996) and unstable ones (Brown 2000), and
more often have lower socio-economic status (Rindfuss and VandenHeuvel 1990). The unmarried living-
together group is particularly of interest because in Western society its size is growing. Presumably many
cohabiters are ‘testing’ their relationship to assessits long-term suitability. Within the US, more than half
of marriages are preceded by cohabitation (Bumpass and Sweet 1989). In 1970, half a million cohabiters
existed; today, the figure exceeds four million.

Looking across the literature, is cohabitation as good as having the band of gold itself? It seems not.
Two papers find less depression among married people than among cohabiters. Brown (2000) argues that
this is likely to result from the extra stability of a marriage. Horwitz and White (1998) establish that
single people are similar to cohabiters in having more depression than the married. Cohabiters are shown
to be the group with the highest alcohol abuse. Brown (2000) investigates depression with panel data
from the US National Survey of Families and Households (1987-88 and 1992-1994). This includes 646



cohabiters and 3086 married respondents. The data set allows the entire sample to be single at the first
point of measurement (to control for initial characteristics). To assess depression, Brown draws upon the
same scale as Simon and Marcussen (1999), and shows that the average cohabiter score is 16.3, against an
average married person’s score of 13.0. Two variables for socio-economic status are used -- years of
education and total coupl€e's earnings. Cohabiters average years of education are 12.4, compared to 13.2
for the married (significantly different at <1%). The couples earnings, by type, are also significantly
different. Cohabiters average $30,000 per annum, and the married $37,000. Dummy variables are
included for the presence of biological and step children. In case of differences in relative power, the
respondents are asked their individual earnings and housework hours per week. Relative measures of
these are used. Interestingly, respondents provide information, on ascale of 1-5, on their perception of the
stability of the relationship. Cohabiters record significantly (<1%) more instability than the married: a
mean score of 1.91 compared to 1.45 for the married. Other controls for depression include age, gender,
race, prior union experience, and current union duration. Socia integration and health measures are

missing.

At first, Brown carries out cross-section regressions. Without including partnership-union characteristics,
cohabiters are significantly more depressed. Depression scores are 2.5 points higher at a significance level
of less than 0.1%. However, the addition of union characteristics apparently explains this; the
cohabitation dummy loses its significance. The instability effect is large and significant (<0.1%).
Coupl€e' s earnings are a negative predictor of depression. The presence of children has no robust effect, as
in the research of Ross et a (1990) and McL anahan and Adams (1987). As usual, age and education act to
reduce the risk of depression, as does being male. The duration of the cohabiting union has a bad effect
upon the depression probability, statistically significant at <5%. This is due to the high depression scores
of long-duration cohabiters and long-duration childless couples.

To account for selection into the two groups, the longitudinal nature of the data is then exploited. At the
first point in time, pre-union depression scores are not significantly different between the two groups.
However, the scores in the second period are striking (see their Table 1, p.246). Marriage is associated

with an enormous improvement in later mental health.

Although marital status itself seemsto be causing the change, thisis checked more fully with a Heckmarnt
correction estimator. An underlying equation for the decision to marry is estimated, and this is used to
model depression in Period 2, while including the explanatory variables and Period-1 depression scores.

Cohabitation emerges with a 2.8-point effect upon depression (p<0.05). The selection variable from the

10



first stage of the Heckman method does not have a wefficient that is statistically significantly different
from zero, which suggests a minor role for selection effects between marriage and cohabitation. As would
be expected, Period-1 depression is independently associated with Period-2 depression. When union
characteristics are added, the results roughly mimic the cross-sectional findings.

Horwitz and White (1998) employ the same data as Horwitz et a (1996). Cohabiting men have the
highest levels of alcohol problems. A broad conclusion, then, is that cohabiting provides no benefits in
terms of depression or alcohol abuse. This matters because it seems to indicate that the benefits from

marriage do not originate solely from living with someone.

Another way to tackle the selection problem has been to model the choice mechanism. One interesting
paper is Masterkaasa (1992). Here the mental wellbeing of a sample of 9000 unmarried individuals in
Norway is assessed. This sample is then re-interviewed 2-4 years later. Causality can be studied,
arguably, by assessing whether the initial wellbeing assessments predict marital status at the follow up
stage. It might be guessed that the happier, more satisfied individuals are the ones more likely later to be
married. To test this, a Cox regression is used to estimate the duration before marriage; a probability
density function is estimated with maximum likelihood methods, in terms of time and explanatory
variables. The duration density function is transformed into a hazard function, representing the probability
of transition, which is straightforward to interpret. The effects of the explanatory variables on the
probability of transition can then be calcul ated.

In a different tradition atogether, Kohler et al (2004) is an outstanding paper. These authors study the
relationship between subjective well-being and partner and fertility status. The novelty and attraction of
this study isthat it uses variations within pairs of twinsin order to control for any unobservable genetic or
childhood factors that may influence well-being and status. This can provide a way to control for
selection effects and can ensure a more direct test for causality from marital status to well-being. To fully
control for the selection effect, individual panel data sets ideally need measuremerts on individuals' well-
being before they get married, which is usually hard to obtain, whereas variation in twins' outcomes is a
different way to proxy for this. The data comes from the Danish Twin Registry, in 2002, which surveys
non-identical and identical sets of twins. The data are split into age groups (25-45 and 50-70) to test for
any difference in effects. The results show significant positive effects upon well-being for individualsin
current cohabitation or marriage relationships relative to being single (or, more precisely, to the
corresponding twin who is single). This effect is somewhat larger for males. Perhaps surprisingly, past

separations appear to have statistically insignificant consequences for subjective well-being; having a
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current partner is what matters. By contrasting their within-twin estimates to standard Ordinary Least
Squares estimates, the authors show that OLS tends to overestimate the gains for women and
underestimate the effects for men. Nevertheless, the size of the estimated beneficial effect on wellbeing
from marriage isfairly well captured by OLS. That is encouraging, in a sense, for the previous literature.
While Ordinary Least Squares estimates are biased, the size of the bias, according to the twins-
methodology, appears to be no more than approximately 10%. Even so, for women, unobservable
characteristics that increase well-being are correlated with the chance of being married — confirming that
there is a selection effect. However, athough the authors do not discuss it as such, this finding is

consistent with evidence of adverse selection effects among men. Here, men with lower well-being are

Money is a useful metric. Clark and Oswald (2002) suggest a way, in panel data, to put (large) dollar
values on life events like marriage. By using a 17-wave German panel with 15,000 individuals, Stutzer
and Frey, in aforthcoming paper, go further and analyse the two-way links between subjective well-being
and marital status. After controlling for initial status and other characteristics, the authors find that the
gains from marriage increase from lowest to highest across the following four marital states. separated
with no partner, single, unmarried with partner, married. They provide no direct account for the selection
effect but do confirm its existence. Instead, the authors demonstrate that the life satisfaction of single
individuals who will later remain single is significantly lower than the life satisfaction of single
individuals who will marry 4 years hence. Perhaps curiously, the effect is most pronounced for people in
their twenties and for those who marry later in life, with a smaller effect at around thirty years old.

Although of a different type, the evidence of Blanchflower and Oswald (2004b), based on 14,000
American adults, is consistent with the hypothesis that marriage makes people happier. The study suffers
from the limitations of pooled cross-sectional data, but it provides unusual evidence for the inclusion of a
sexual activity variable in empirical analyses of happiness, and finds that married people have much more
sex than other groups. The authors demonstrate that sexual activity is strongly and monotonicaly
correlated with happiness. So more sex may be one reason why marriage raises psychologica wellbeing.
However, being single or divorced continues in this data set to have an adverse impact on happiness over

and above the effects of reduced sexual activity.

The quality of marriage itself is likely to come increasingly under the scrutiny of researchers. For
instance, Gardner and Oswald’s (2005) results on British panel data reveal that, after some time, couples
do recover and benefit from marital dissolution, and that on average it is those with low mental well-being

scores who divorce. Finally, modern research is turning, more broadly, to the idea that adaptation may
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wipe out some of the psychological benefits from marriage and other life events. Lucas et a (2003) and
Clark et a (2003) use German longitudinal data on 24,000 individuals to explore this, and do find some
evidence of adaptation towards the set point or baseline. More research is needed of this important kind.

In general, the papers reviewed here are consistent with the idea that marriage improves psychological
health. Thisis true even when comparing married couples to those who cohabit, and after controlling for

selection effects. Moreover, marriage has large effects not small ones.

Section 111: Longevity Benefits from Marriage

We turn now to the body.

There is remarkable evidence that marriage helps to keep human beings alive. People who are divorced
or separated or widowed are at a particularly high risk of dying prematurely. Those never married face
somewhat lower risks of death in any given period, but the married have easily the lowest risk of all the
groups. Evidence for this is now widespread across the world. For example, in data from Bangladesh,
Rahman (1993) shows that married individuals have significantly lower mortality rates than the never
married or divorced, while Mete (2005) finds evidence that being married increases the chance of being
alive seven years later by 5% in longitudinal data from Taiwan. Other nontlongitudinal studies, that do
not attempt to control for selection effects, include a 16-nation study (Hu and Goldman 1995), work on
Israeli data (Manor et al 2000), and much evidence for the US (Johnson et a 2000, among others).

As ever, causality isthe issue. The longitudinal studies of marriage and mortality have typically adopted
the same methodology as the mental health studies. Some initial health measures are taken and used with
other explanatory variables, including marital status, to predict mortality. Initial health measures are
usually self-reported, which is not ideal, because the presumptionis that measurement error is greater in
such data. However, it has been shown that self-reported health measures are reasonably good predictors
of actual mortality (Idler and Kasl 1991).

In this literature, Cox regressions are often used to estimate duration to death, or probability of death
within a given period. Results are then typically described in Relative Risk ratios (so-called RRS). These
describe the relative risk of each marital-status group when compared to people who are in conventional

marriage. Unlike in the mental health papers, the selection effect in this literature is often estimated
separately.
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An obvious difficulty is that initial health measures may not be detailed enough. If not, then there remains
omitted-variable bias, and estimates of the ‘causal’ benefits from marriage are correspondingly
contaminated by some selection. Another problem is that marital status is often measured some years
before death, so full marital history is not, and often cannot be, included in the regression. Tucker et a
(1996) and Cheung (2000) try to use marital history, but in doing so struggle to account for the selection

effect or control for other variables.

A fascinating paper by Murray (2000) attempts to overcome this by using a complete historical data set.
The paper follows a sample of subjects from an unmarried state at 18 years of age through to death. The
sample are graduates from Amherst College, Massachusetts, born between 1832-79. Those who did not
graduate are not followed. The sample gives date of first-marriage (only), so full marital history is
unknown. The date of wife’'s death, however, is known. At 18, these men had their height and weight
measured. Height -- although affected genetically -- depends on a person’s nutrition and health. A BMI
(Body Mass Index = height/mass squared) measure can be calculated. Research has found a non-linear
relationship between both height and BMI with mortality (Costa 1993), although the height relationship is
thought by some investigators to be spurious. In this historical Amherst study, height is divided into 5

groups, from very short [>2sd from mean] up to very tall, and BMI into 4 groups.

Regressions are estimated to explore the selection question: can initial health account for marital
behaviour? First, a logit model is constructed to estimate the consequences of marriage versus lifelong
bachelorhood. Other models are used to estimate the duration until first marriage. Underweight men are
4% less likely ever to marry and 12% less likely to marry in a given year (p = <0.05). Overweight men
are 7% more likely to marry (p<0.05). Obesity among men led to no negative effects on their marital
prospects. This may seem surprising, given modern tastes. In terms of height, only the extremes produced
any significant differences in life outcomes. Very short men in the data set are much less likely to marry
(-11%). The very tall are 15% more likely to marry. Height and BMI could signal future health or
productivity, or the findings may reflect tastesin physical attractiveness.

Duration-model regressions are then carried out to establish the effect of marriage on mortality, while
accounting for selection effects. Using a dummy for married or not, the coefficient indicates a huge 47%
reduction in within-period mortality risk for those who were married (p<0.01). Using a more
sophisticated dummy activated in the years after marriage and not before, there is a 15% reduction in risk
of death (p<0.01). This effect exists after controlling for initial height and BMI, occupation, and cohort.
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The BMI categories show an increased risk only for the obese. None of the height categories leads to
significantly increased risk of death. Occupation indicated significant risks for physicians and attorneys
compared to, for instance, teachers and ministers. The paper finds clear evidence that marriage is
protective.

There is another way to think about this kind of phenomenon. Marriage can be viewed as the smallest and
most intimate form of social network. Some early evidence about the influential role of social networks
comes from House et a (1982) and Berkman and Syme (1979), who demonstrate that more isolated
individuals have higher mortality rates. The Tecumseh Community Health Study 1967/9 samples 35-69
year olds and then assesses mortality in 1978/9. A full medical examination and medical history give
initial readings on morbidity. Other variables include age, smoking, alcohol consumption, education,
employment and occupation. Social network variables measure the number of intimate relationships,
formal organisation involvement, and leisure activities (passive and active). These are used to predict
mortality in the usual fashion, within a binary logit equation. For men, being retired and smoking are
significant predictors of death, ceteris paribus. The social measures prove especialy interesting.
Frequency of attending voluntary associations, spectator events and classes al seem to reduce mortality
(p<0.05). Marriage has a large protective effect for men. For women, no statistically significant marriage
benefit exists. Time spent watching television increases mortality risk (p<0.005), and, as in Waite and

Lehrer (2003), the authors confirm that regular church attendance (p<0.025) is associated with a longer
lifespan.

All this research is consistent with the general hypothesis that social activities and friendship networks
dramatically promote longevity. Schoenbach et al (1986) attempt a similar study with different social
measures, which they argue are more appropriate. The 1960 Evans County Study is used with a 6-7 year
follow up. They find support for the social networks argument only in older people with fewer ties. The
longevity-increasing effect is especially strong in white males. Lillard and Waite (1995) explore the
effects of marital status on mortality and have a particular interest in how the duration of the status may
affect mortality. If the protection effect exists, it would be useful to understand if it produces benefits that
accumulate with marriage duration. To investigate this, they estimate a hazard model of mortality with a
household panel from 1968-88. While having the usual controls, the authors aso use status duration as an
explanatory variable. The results show that married men have significantly less mortality risk while al
other states are insignificantly different from each other. Married and widowed women have lower
mortality risks than single or divorced/separated women. By including the duration variable the study

suggests that the reduced mortality benefits cumulate over time for both sexes, while for males there is
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also an immediate benefit at the time of marriage. The authors suggest that this may be because men

immediately cut back on risky actions.

As an extension of Lillard and Waite (1995), Lund et a (2004) consider the effects on mortality from a
wider partnership history than current marital status. The authors use a panel of Danish men born in 1953.
Their estimates suggest that marriage offers beneficia effects at any age, and, asin Lillard and Waite, that
the longer the duration of a marriage the greater the gains. Lund et al also find that the duration since a
divorce increases the risks of mortality, and that having higher numbers of marital dissolutions can

increase mortality.

There are other persuasive papers in the literature on the health and mortality effects from marriage.
Lillard and Panis (1996) make a fundamental contribution to this literature and show clear benefits from
marriage, while Brockmann and Klein (2004) replicate and extend their findings. These papers are
important because they simultaneously separate and measure both the selection and protection effects.
Lillard and Panis use the same panel as Lillard and Waite (1995), but take a longer period, 1968-1990,
and only include male individuals. First, the authors estimate a standard hazard equation, as would be
commonly used in the literature, while controlling for initial health and personal characteristics. They
find that the never married and the widowed have significantly higher mortality risks than the married and
separated/divorced. Furthermore, the authors show that the health of never married and divorced men
health deteriorates approximately 15% faster than that of married men.

However, Lillard and Panis paper’s greatest innovation comes from specifying these models alongside
equations that model the risks of marriage formation or dissolution. Unobserved variables may lead an
individual to have better health, lower mortality risk and higher marriage formation. By estimating these
equations simultaneoudly, it is possible to control for these effects and provide measurements of selection
and protection effects. The procedure uses an instrumental variable technique and assumes that severa
variables concerning the individuals' childhoods and parents affect only the individuals' health but none
of the other dependent variables. This assumption, however, is insensitive to the exact specification. The
authors' results show that, having controlled for the selection effect, large benefits of marriage persist,
with the never married and widowed men having larger risks of mortality. However, with the controls, the
health effects differ slightly: now there is no significant difference between the health of the never
married and married, but the benefits of marriage remain when compared to the other marital groups.

Most notably, in the selection equation they find that less healthy men are more likely to marry, which is
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again suggestive of adverse selection effects into marriage. Brockmann and Klein (2004) extend Lillard
and Panis (1996) by incorporating the wider effects of marital history rather than only current marital
status. This alows them to see if the timing of a martial transition, the duration of a transition or the
sequencing of marital transitions affects mortality. To do this they use German panel data from 1984 to
1998. Compared to married men, widowed men have a 44% higher risk of mortality, and divorced men a
60% higher risk (after controlling for selection), while widowed women have 36% and single women

50% greater risks. These are enormous effects from relationships.

Hibbard and Pope (1993) focus on finding out how the quality of a marriage affects mortality and

morbidity. Marital quality is measured with some responses to questions designed to provide index values
on of marital satisfaction, equality in decision-making and marriage companionship. While controlling for
baseline health and other personal factors, the authors analyse mortality over a fifteenryear follow up.
They find that marriage quality affects mortality risk for females but not males. Ben-Shlomo et al (1993)
use a sample of middle-aged males from the UK civil service, over an 18-year period. In 1967-69, their
sample is of approximately 18,000 men, aged between 40 and 64 years old. After an 18-year follow up
period, those who had died (3433) are categorised by cause of death. The figures per 1000 persons,

adjusted for age, show that married individuals have a 13.9 mortality rate, while the widowed, single and
separated have rates of 20.6, 16.9 and 21.0 respectively. The main difference between married and single
men seems to come from differences in rates of cardiovascular disease and lung cancer. This may tell us
something about how a protective effect operates.

Somewhat different conclusions are drawn by Ebrahim et al (1995). Only the single have excess mortality
risk, and not the divorced or widowed. The research monitors middle-aged British men from 1978/80 to
1983/85. Explanatory variablesin the statistical work include employment and occupation status, medical

history with medical assessments including activity measures, and smoking/drinking consumption.

A 10-year panel of British households is used by Gardner and Oswald (2004) to compare the mortality
effects of marriage relative to income. They also find large benefits of marriage — enough to offset the
risk of smoking for men, and enough to offset approximately half the smoking risk for women. A novel
aspect in this study is the inclusion of mental stress measures in the controls for health. In principle, this
not only provides a better control for the estimation, but also allows the authors to test whether the
beneficial effect from marriage arises through reductions in stress. The data suggest it does not. After

controlling for other factors, the coefficient on marriage in the authors' mortality equation is unaffected
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by the inclusion of a mental health measure (the so-called GHQ score). This suggests that there are other
important, and as yet incompletely understood, channels at work behind the correlation between marriage

and mortality.

In Tucker (1996), marital history is monitored up to the middle of life. Cox regressions are used to predict
mortality. Marital turbulence matters. Adjusting for self-reported health, inconsistently married men have
a 40% greater risk of dying, the divorced a 250% greater risk, and the single no significant risk above the
consistently married males. When social-ties measures are alowed for, the risk for single males is
eliminated, and the risk for divorced males is somewhat reduced. For females, whether or not social ties
are included in the equation, the divorced have a dramatically higher risk of mortality than the married.
Cheung (2000) explores a longitudinal data set on British women, and has a time-varying independent
variable to allow for marital status durations. An initial assessment in 1984-5 in which the women were
35 and older was followed up twelve years later. Self-reported health, height, education and smoking
/drinking habits are included, but social networks and financia status are not. The results find excess
mortality in the unmarried but not the divorced or widowed. The single face an odds ratio as high as 1.45
(p<0.05).

A nontlongitudinal approach is employed in Rogers (1995). With a case control method, which is more
common in epidemiology, interesting conclusions are drawn about the causes of death. Contrary to the
idea that selection effects explain the correlation between marriage and wellbeing, the biggest observed
gaps are in social causes of death (suicide, accidents, and cirrhosis of the liver). The National Mortality
Followback Survey sampled 18733 deaths in 1986. Socio-economic status and cause of death are
measured. Matched to thisis another sample of individuals who lived through 1986, to give atotal sample
of 36142 individuals. Controlling for socio-economic status and income, marriage offers a 20% risk
advantage to women, and much more men. Unmarried males are 2-3 times more likely to die than married
men. The protective effect is especially strong against ‘socia’ causes of death (classified here as

accidents, suicide, homicide or cirrhosis).

Summarizing this evidence, marriage has enormous effects on people’s longevity.

Section 1V: Health Benefits from Marriage

Since a muchrcited study by Verbrugge (1979), many investigators have tried to work out whether
marriage makes people generally healthier.
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Joung et a (1998) takes longitudina data from the Dutch GLOBE Project. Here the aim is a little
different. The data are used to test whether health measures can predict marital status i.e. if thereis a
health-driven selection effect. The GLOBE study is longitudinal and follows individuals aged between
15-74; the subjects come from around Eindhoven; the survey response rate was 70%. Here all those living
in Eindhoven are used (10811). Between 1991 and 1995, marital status changes, deaths and migrations
are all monitored. Perceived general health, subjective health complaints and chronic conditions are used
as health measures. Age, sex, education level, religion and employment status are controlled for.
Regressions are used to establish relative risks (RRs) of the various changes in marital status. The

transition from marriage to divorce reveals evidence that health determines the probability of marriage.

Waldron et a (1996) demonstrate that jobs provide valuable social networks outside marriage, and that
these improve mental and physical health. The unemployed lose this channel of emotional support,
(Waldron and Jacobs 1988,1989). The authors use the National Longitudina Surveys of Labour Market
Experience, covering US women in 1968,1978,1983,1988. The cohort start aged 14-24yrs, and end at 34-
44yrs. A hedlth scale is constructed from 11 questions on physical difficulties and 6 questions on more
genera difficulties, e.g. tiredness. Working hours are measured. Other controls include age, gender and
parental status. No measures for income or social networks are available. For 1978 and 1983-88, OLS s
used to predict health status — to test for protective effects from being married. Initial marital status
seemed to be a good predictor of later health. This varies, however, as interaction terms are included.
Part-time and full-time married women appear to gain no protection; only nonworking married women
do. No other significant differences in the protective effect is found. Next, selection effects are tested by
predicting marital status over the 2 periods. In the 1% period, initial health is a strong indicator, but not in
the 2", Again the effect varies by employment. No selection effect is discovered for full-timers.

The possibility of adverse selection into marriage is supported by studies based on a British cohort
(Cheung 1998, Cheung and Sloggett 1998). The National Child Development study follows children born
in a particular week of 1958 with follow-ups at 7,11,16,23, and 33. Variablesincluded are social class and
housing tenure, education, unemployment record, acohol / smoking consumption, health measures —
height, weight, self-reported measures and limiting illnesses. Also included is a variable aimed at
estimating temperament. Cheung (1998) uses those married or divorced at 33 years of age to try to
understand the probability of divorce. Logit models for females indicate that council renters and heavy
drinkers are more likely to divorce. An adverse selection effect in health is found. Those with poor self-

rated health are less likely to divorce, with an odds ratio of 0.57 p<0.1. For men, heavy smokers are less
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likely to divorce (OR 0.54, p<0.05). Replicating this study, but using the selection from single to married,
Cheung and Sloggett (1998) find only positive selection effects between the 23-33yrs assessments.
Between 16-23 the results are less clear. This work is consistent with the hypothesis that that there are
adverse selection effects from marriage to divorce, but not from single to married.

One branch of the literature looks specifically at the health gains of marriage for the elderly (Goldman et
al (1995), Pienta et al (2000)). Pienta et a confirm the considerable benefits of marriage across a wide
sample. Goldman et a, using longitudinal data over a 6-year follow up period, struggle to find statistically

significant results. Only widowers show increased risk.

An important study into the effects of marriage on the incidence of Alzheimer's disease is Helmer et &
(1999). Using a French longitudinal data set that includes variables for socio-demographics, social
support, living conditions, health and depresson measures, and medical history, the authors find

significantly higher risk of Alzheimer’s among the never married.

Wickrama et al (1997) present a longitudinal study analysing the links between the marriage quality and
health benefits. A marital quality index is constructed from questioning a set of 364 married couples with
guestions about happiness, satisfaction, thoughts of divorce and troubled periods. While controlling for
personal factors, including the level of distress and risky behaviours, the authors link changes in marital
quality with changes in self-reported health over a three-year period. Using an unusual latent growth
curve analysis they are able to show that, for both sexes, increases in marriage quality bring about large
perceived benefits in health. Most interestingly, the mechanism by which this is caused is identified as
marriage quality reducing distress, which in turn reduces risky behaviours, which brings health benefits.

In similar work, Prigerson et al (1999) link marital harmony with measures of heath for a set of married
women over a three year follow up. The health measures used are more robust -- including not only self-
reports of specific conditions but health service use. Results show that marital harmony is associated with
much better sleep, less depression and fewer visits to the doctor. Williams and Umberson (2004) analyse
the effects of marital history and the timing of marital transitions on health. They use a short US panel.
Remarriages confer benefits that weaken with age. The latest work continues to suggest that a person’s
whole marital history matters (Hughes and Waite, 2005). Much more research is needed here.

Health, aso, isimproved by marriage — especialy a good one.
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Section V: Investigations into the Channels Providing the Benefits from Marriage

If we accept from all this statistical evidence that human beings gain some kind of protective effect from
marriage, how are those benefits actually transmitted? The answer is not yet known.

Married couples may gain financially. Marriage may bring increased emotional and instrumental support.
Marriage may change lifestyles because of some kind of guardian effect, where healthy activities are
increased and risky behaviours reduced. We have already seen some possible evidence for such channels;
but again, selection effects may distort these results. Higher socio-economic status and financial
advantages for the married have been shown (Brown 2000, Ross 1995, Rindfuss and Vanden Heuvel
1990). Ross (1995) establishes that the married have higher levels of emotional support. Evidence of
married individuals drinking and smoking less has been found, perhaps suggestive of a guardian effect
(Horwitz et d 1996, Ben-Shlomo 1993). Rogers (1995) prove that married people are less likely to die

from accidents, suicide and cirrhosis of the liver.

We should mention three papers that explore these explanations. All use cross sectiona data, so have
limitations, but the patterns are of interest. The papers are as follows. Joung et a (1997) have data that
come from the GLOBE project in Eindhoven and its surroundings. The response rate was 70%. Wyke and
Ford (1992) review the explanations, and test them. A sample of 55-year old women from around
Glasgow is used. Hahn (1993) examines 14,000 households in the US. All three papers point to financial

factors as being important.

Umberson (1987, 1992) investigates the guardian effect further. A US sample of 1826 married or
divorced/separated individuals in the mid 1970s is used to investigate this channel. Six indices measuring
orderliness of lifestyle, risk taking behaviour, drinking problems, drinking and driving, marijuana use and
substance abuse related to stress are al constructed. Parental status (kids at home, kids not at home, no
kids), age, education, gender and race are also all controlled for statistically. The divorced are found to be
more likely to have adverse (higher) scores in the indices -- showing alack of healthy behaviour and high
risk-taking behaviours.

By looking at changes in drinking patterns, Power (1999) attempts to factor out the selection effect. The
well-known British birth cohort of 3-9 March 1958 had data collected about them at ages 7,11,16,23 and
33. At age 33, 69% of the sample (11045) remain. Getting married per se seems to reduce male drinking;

but parenting is a stronger force in reducing married women’'s drinking. The recently divorced change
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their drinking behaviour after remarriage. They show alarge rise in drinking but the continuously married
and not recently divorced show small declines in drinking. This paper demonstrates the absence of strong
selection effects in terms of alcohol consumption, but strong effects for those experiencing changes in
marital status. Becoming married makes alcohol consumption fall, and recent divorce causes it to rise.
This would seem to confirm the existence of at least some guardian effect. Wickrama et al (1995) find
that positive interaction within a marriage increases health by reducing the propensity to live an unhealthy
lifestyle. The study uses a 4-wave panel of 320 men who had been married over 14 years with at least 2
children. Burke et a (2004) uncover mixed evidence of the effect of living with a partner. The authors use
a panel that follows a set of nine-year old, Australian children from 1985. The study tracks the
conseguences of living with a partner for health, but no distinction is made between marital and non
marital cohabitation. The individuals in 2000 are only 25 years old, so not only are the measured effects
possibly short-term but they are also likely to capture young partnerships that may not be entirely
representative of the population. Despite these shortcomings, the results are interesting and show that, for
women especialy, there is a notable increase in body mass index associated with living with a partner,
which has been noted before (e.g. Sobal et a (2003)). In contrast, men have a reduced fat and energy
intake in their diet, perhaps as an effect of the partner changing their eating habits.

The papers covered in this section do not offer overwhelming evidence for any of the explanations
suggested about why marriage is good for people. Power et al (1999) is the only study that can reject the
selection explanation, and Power et al’ s study is limited by possible misspecification.

In our judgment, a more promising way to think about all these phenomenaiis to look at laboratory work.
Cohen et a (1997, 2003) show that, in randomised trials, people who have stronger social ties are better
able to withstand cold viruses. In each of these two studies, some hundreds of volunteers are exposed to
nasal drops containing 1 of 2 rhinoviruses, and monitored to see who develops the common cold. The
subjects are interviewed about their social networks and relationships, and studied in actual social
settings.  Increased sociability is found to be associated in a monotonically decreasing way with the
probability of developing a cold. The statistical association remains after allowance for many controls,
including baseline immunity, demographic factors, smoking, alcohol consumption, education, body mass

index, and diet. Thisresearch isimportant.

How such protective channels work remains an open question. The resultsin Gardner and Oswald (2004)

appear to indicate that it is not merely that marriage keeps people alive by reducing stress levels. In
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mortality equations on longitudinal British data, the authors find that their large negative coefficient on

marriage is unaffected by the inclusion of amental stress variable.

Conclusions

Married people live longer and are healthier. What is less clear is whether this pattern in the data tells us
something reliable about what marriage does to health.

This paper reviews the modern longitudinal evidence. By studying people over time, it is possible to
draw more persuasive judgements than by looking at cross-sectional evidence. The same person can be
followed through the years, and that makes it feasible to factor out influences that are specific to the
person. Longitudinal data also make it possible for people's early health to be held constant within an
equation that explains their health and mortality later in life. It isimportant to be clear, nevertheless, that
longitudinal data do not solve all problems in this or other fields. First, as the philosopher David Hume
pointed out, just because something moves first does not mean that it causes what goes second, no matter
how reliable the correlation. Hume's example was the crowing of the cock followed by the invariable
rising of the sun. Second, human beings are not, of course, randomly assigned to marriage. They choose
it. Because of that, there are likely always to be difficulties about how to interpret the deep links between

marriage and wellbeing.

Nevertheless, our reading of the longitudinal evidence, after looking across studies in a variety of

literatures, suggests that:

Marriage makes people far less likely to suffer psychological iliness

Marriage makes people live much longer

Marriage makes people healthier and happier

Both men and women benefit, though some investigators have found that men gain more
These gains are not merely because married people engage in less risky activities

Marriage quality and prior beliefs can influence the size of the gains.
In the terminology of this research field, there is a genuine protection effect from marriage. The pattern

in the data is not a cross-section illusion. Moreover, it is large: for males the longevity effect of marriage

may even offset the consequences of smoking. What, in a deep sense, are the processes at work? It does
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not seem merely to be that having a wife or husband lowers a person’s stress and that this makes the
person physically healthier.

Marriage is arguably the most fundamental of all socia ties. Hence the Cohen laboratory studies (1997,
2003), which show that human beings with good friendship networks can repel the ssimple common cold,
are particularly suggestive. Our empirical instinct is that intimate friendships provide a kind of deep
protection from attacks such as infections and medical disorders. Perhaps, figuratively speaking,
marriage is like having a reserve army of volunteers, rather than ssimply a large army of regulars. How

marriage works its magic remains mysterious. |If an answer can be found, it may unlock the puzzle of
exactly how the mind and body are intertwined.
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