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Abstract There has been a large empirical literature on

the effect of marriage on health, but scant empirical evi-

dence on the effect of cohabitation on health, although

cohabitation is increasingly common. We contributed to

this literature in three ways. First we explicitly modeled

cohabitation distinct from marriage. Second, we included

lagged health in our models to address the dynamic process

of health and health-related selection into relationships.

Extant literature has failed to control for lagged health

risking omitted variable bias. Rather, it has controlled for

general unobservable heterogeneity using fixed effects

models that have relied on limited variation in relationship

status over time to identify the effect of relationship status

on health. Third, we employed a continuous health index

that aids in estimation and inference of dynamic models.

Using the Blundell and Bond dynamic panel data estimator

and 18 years of the British Household Panel Survey of

nearly 18,000 adults, we found that being in a relationship

is good for health, but the benefits are not unique to mar-

riage. Our finding that cohabitation is as beneficial as

marriage for health was good news for health policy as

changing social norms and economic instability have

delayed or impaired family formation.

Keywords Dynamic panel data � Health �
Marriage � Cohabitation

Introduction

Marriage rates have been declining in most developed

countries (UN Demographic Yearbook 2006) and have hit

record lows in the US and the UK while cohabitation is on

the rise (Copen et al. 2013; Rogers 2011). This has been

troubling in light of the extensive literature that has sug-

gested that marriage confers benefits to men and women in

the form of mental and physical health and longevity

(Wilson and Oswald 2005; Wood et al. 2007 provided

reviews of the ‘‘marriage health premium’’ literature).1 In

fact, some empirical evidence has suggested that the effect

of marriage on longevity is greater than the effect of

income, and for men being married even offsets the neg-

ative consequences of smoking (Gardner and Oswald

2004). Therefore, the causal effect of relationship status on

health is an increasingly relevant health policy question as

changing social norms as well as social and economic

instability delay or impair family formation (Ekert-Jaffe

and Solaz 2001; Gutierrez-Domenech 2008). If marriage

per se is the cause of better health, then these negative
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1 There has been a great deal of research suggesting that marriage

confers benefits to men in the form of increased earnings (Chun and

Lee 2001; Gupta et al. 2007; Light 2004; Hersch and Stratton 2000;

Mamun 2012). In addition, many studies have examined the link

between marriage and mortality (e.g., Gardner and Oswald 2004;

Lillard and Panis 1996).
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trends portend ripple effects for public health, health care

spending and health-related labor market productivity.

We have extended research that has attempted to iden-

tify the causal link between relationships and health in

several ways. First, we have defined the effect of rela-

tionship status more broadly to include cohabitation.

Although cohabiting partners are co-resident like married

couples, the extent to which one cohabiting partner is

willing to invest in the health of the other may be weak-

ened by the absence of a legal commitment. Second, we

applied the Blundell and Bond (1998) GMM systems

estimator (hereafter referred to as BB) for dynamic panel

data models. The BB estimator allowed us to control for

both the endogeneity of relationship status and the

dynamics of health. Third, we generated a continuous

health index that aggregated a wide array of health indi-

cators, including self-reported health, reported health

problems, disability status and mental health into one

continuous variable.2 This was particularly important

because the BB estimator required a continuous dependent

variable. Finally, we used 18 waves of the British House-

hold Panel Survey (BHPS) from 1991 to 2009. Beyond this

long time frame and ample data on health and relation-

ships, the presence of the National Health Service in the

UK avoided confounding inferences on the effect of rela-

tionships on health with access to health care through a

spouse and/or employment, as has been the case with

studies that have used US data.3

The paper proceeds as follows. The next section reviews

the theoretical background and empirical literature on the

effect of relationships on health. Then we detail our

empirical specification, describe the data, present our

results, and conclude with implications for policy and

future research.

Theoretical Background and Literature Review

Theoretically, there have been two competing, but not

mutually exclusive, effects of relationship status on health

that have been consistent with a positive correlation

between marriage and health. The ‘‘marriage market’’

hypothesis has purported that healthy people are selected

into marriage because they make better marriage partners.

According to this argument, an observed correlation

between marital status and health is not causal—i.e., not a

function of marriage per se—but rather a function of the

fact that marriage partners are chosen because they are

healthier. In contrast, the ‘‘marriage protection’’ hypothesis

has suggested that married people are healthier because

they have a spouse who can monitor their health behaviors,

care for them when they are ill, and discourage them from

engaging in risky behaviors such as smoking and drinking

(Ali and Ajiloare 2011; Duncan et al. 2006; Lee et al. 2005;

Thompson 1994; Waite 1995; Waite and Gallagher 2005).

In addition, a spouse can also provide emotional support

and act as a buffer during adverse life events such as job

loss and illness (Averett et al. 2012; Wood et al. 2007).

According to the marriage protection hypothesis, married

people are healthier because they are married, and it is

precisely this causal effect that we were interested in

estimating.

However the existence of the protective effect intro-

duces the possibility of adverse selection: Those in poor

health have an incentive to marry. In other words, those

who are most likely to benefit from marriage in terms of

better health are most likely to marry and least likely to exit

the marriage, i.e., they are most likely to ‘‘purchase’’ the

marriage protective effect (Cheung 1998; Cheung and

Sloggett 1998; Lillard and Panis 1996). Finally, there may

be unobservable traits and behaviors that affect both health

and relationship status. For example, those who are more

patient may be more likely to get and stay married and

more likely to start and stay on a diet resulting in a spurious

correlation between their health and marriage.

A growing empirical literature has documented a posi-

tive effect of marriage on health as noted in the introduc-

tion, although not all studies find such an effect. Much of

the research in this area has been conducted using US data

and has focused predominantly on marriage.4 The US tax

code and the current US health care system alter the

incentives to marry (Alm and Whittington 1999) and the

likelihood of obtaining health insurance (Meyer and Pav-

alko 1996; Murasko 2008; Zimmer 2007).5 Thus, estimates

of the effect of marriage on health using US data have been

specific to this institutional setting. Because of the public

provision of health care in the UK, marriage does not alter

the likelihood of obtaining health insurance. As a result, in

UK data there is no institutionally driven correlation

between marriage and health occurring because of differ-

ential access to health care. Despite this, there has been

surprisingly little work on the effect of marriage on health

in the UK. Early work using UK data by Cheung and

2 Early work by Waldron et al. (1996) on the effect of marriage on

health also aggregated several measures of health into an index.
3 The US tax code and the current US health care system have been

shown to alter the incentives to marry (Alm and Whittington 1999)

and the likelihood of obtaining health insurance (Meyer and Pavalko

1996; Zimmer 2007).

4 Exceptions include Wu et al. (2003) and Averett et al. (2012) who

use data from Canada.
5 For example, 59.6 % of Americans received their health insurance

through employers (DeNavas-Walt et al. 2007). In the US among

working-age adults, married men and women have been more likely

than those who are unmarried to have health insurance (Jovanovic

et al. 2003).
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Sloggett (1998) and Cheung (1998) did not control for

unobservables, and more recent work by Cheung (2000)

and Wilson and Oswald (2005) focused on mortality rather

than health.

Given that increasing numbers of men and women are

cohabiting, it is important to understand its evolving effects

on health. There has been discussion that in the US the

boundaries between marriage and cohabitation have been

blurring and that the experiences of marriage and cohabi-

tation may be converging (Cherlin 2004). In the UK

cohabitation has typically been short lived, and cohabiters

have been less likely to have children compared to married

couples (Ermisch and Francesconi 2000; Haskey 2001;

Seltzer 2004; Smallwood and Wilson 2007).

Only a handful of authors have empirically investigated

the effect of cohabitation on health. Using a cross section

of Canadian data, Wu et al. (2003) found that cohabitation

may be as beneficial for health as marriage; however with

only 1 year of data they could not control for health

dynamics or unobservable factors associated with health

and relationship status. Also using Canadian data, but with

longitudinal data and an individual fixed effects estimator

to net out the selection effect, Averett et al. (2012) found

that cohabitation is generally better for health than being

never married, but it is usually not as beneficial as mar-

riage. Musick and Bumpass (2011), using US data, found

that cohabitation is not always distinguishable from mar-

riage in terms of its benefits on wellbeing. Finally, in a

reversal of the question but using the same British data we

used, Pevalin and Ermisch (2004) examined the effect of

mental health on cohabitation and found that poor mental

health increased the probability of exiting a cohabiting

relationship.

Much of the literature that has estimated the causal

effect of relationship status on health has relied on indi-

vidual fixed-effects (FE) to net out time-invariant unob-

servable heterogeneity which may affect both health and

relationship selection and thereby bias the results (e.g.,

Averett et al. 2008, 2012). Two notable exceptions have

been Ali and Ajiloare (2011) and Lillard and Panis (1996).

Ali and Ajilore used propensity score matching to account

for the selection into marriage on observable, but not

unobservable characteristics. They found that marriage

reduced risky behaviors, specifically drinking and drug use

for African Americans. Lillard and Panis estimated a sys-

tem of simultaneous equations involving mortality, health,

marriage formation, and marriage dissolution. This

method, while appealing because they controlled for

selection on observable and unobservable characteristics,

hinged on finding instruments that determined marital

status but which were unrelated to health. They found that

married persons lived longer and that there was adverse

selection based on health for men (sicker men remarried

more quickly) but positive selection into marriage based on

unobservables.

Both the FE models and the method used by Lillard and

Panis (1996) required transitions into and out of relation-

ships to identify the effects of relationship status on health.

Problematically, in many data sets there is little variation in

relationship status over time, and as a result parameter

estimates of interest have been identified off of those rel-

atively few who changed relationship status. The health

experience of these relationship changers may not be

generalizable to the majority of observations who stay in

the same relationship. In our data that spans 18 years we

observed changes in relationship status in only about 5 %

of the sample person–years, and *75 % of the individuals

in the sample never changed their relationship status.

In addition, there has been theoretical justification and

empirical support confirming that health is a dynamic

process. Yet to our knowledge, the extant literature on

relationships and health has failed to consider this. Health

dynamics can arise from various theoretical sources

including partial adjustment to health demand (Wagstaff

1993), state dependence in the health production function

(Kohn and Patrick 2010) or from generally distributed lag

effects associated with health shocks. Contoyannis et al.

(2004) empirically showed the strong persistence of health

in the BHPS. Thus, failing to include lagged health in a

model of health as a function of relationship status risks

omitted variable bias if, as hypothesized, lagged health is

correlated with relationship choice.

Another complication in estimating the effect of rela-

tionship status on health has been the measure of health

itself. There has been no consensus in the literature on how

to measure health. Many studies have used self-assessed

health (SAH) on a 5 point scale from excellent to poor.

While SAH has been shown to correlate with the proba-

bility of death, mortality is just one dimension of health,

and not necessarily the most relevant one when considering

individual well-being, productivity or the demand for

medical care (Contoyannis et al. 2004; Kohn 2012).

Moreover, SAH is an ordered discrete variable that raises

additional econometric difficulties associated with dynamic

non-linear estimation in the presence of unobservable

heterogeneity, particularly the incidental parameters prob-

lem (see Lancaster 2000 for a review, and Greene 2004 for

recent empirical developments). Wood et al. (2007) in their

review of the effects of marriage on physical health noted

that changes in self-rated health may be a poor proxy for

changes in physical health. This could happen if, for

example, people tend to rate their health in the same cat-

egory from year to year, even as their health declines with

age as is often the case. The existence of this pattern has

suggested that trends in self-rated health may not reflect

more subtle changes in respondents’ underlying physical
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health status, and that a more refined health indicator might

be necessary to understand the effects of relationships on

physical health. Other studies have used a variety of health

outcomes making it difficult to compare the results across

studies (see Wilson and Oswald 2005; or Wood et al. 2007

for examples of physical health measures used in these

studies).

Model Specification and Identification Assumptions

To examine the effect of relationship status on health, we

estimated the following model:

Hit ¼ bHit�1 þ b
0

RRit þ b
0

XXit þ b
0

W Wt þ git ð1Þ

where i indexed individuals and t indexed time. H was a

continuous measure of health discussed further in the next

section. R was a vector of dummies for the relationship

states of cohabitating, divorced/separated, never married or

widowed with married as the omitted category. Following

the ‘‘marriage market hypothesis,’’ we assumed that the

observed relationship was pre-determined in part by prior

health. X was a vector of additional socio-demographic

variables assumed to be either predetermined (income,

education, and pregnancy) or exogenous (accidents). W

represented a set of dummy variables for the different

waves (year fixed effects). The error term git can be

divided into two parts, vi the time-invariant individual

unobservable factors that may have been correlated with

both health and relationship status and eit the observation

specific errors such that:

git ¼ vi þ eit ð2Þ

and

EðviÞ ¼ EðeitÞ ¼ EðvieitÞ ¼ 0 ð3Þ

The presence of health dynamics, reverse causality from

health to relationship status, unobservable heterogeneity

and the lack of variation in relationship status led us to the

BB estimator.6 While the BB systems GMM estimator has

been applied most often to macro-economic questions (see

for example, Saci et al. 2009) it has also been applied to

micro-data to investigate questions regarding personal

finance (Fry et al. 2008), R&D (Kumazawa and Gomis-

Porqueras 2012) and individual health (Picone et al. 2004).

This estimator employs a system of equations as illustrated

below:

DHit ¼ bHDĤit�1 þ b
0

RDRit þ b
0

XDXit þ b
0

WDWt þ Deit

Hit ¼ bHĤit�1 þ b
0

RRit þ b
0

XXit þ b
0

W Wt þ vi þ eit ð4Þ

The top equation is in first-differences which eliminates

both time invariant heterogeneity as well as all individuals

who do not change relationship status. The bottom equation

is in levels which includes information from all of the

individuals. The lagged dependent variable is endogenous

(denoted with a hat ‘‘^’’) and instrumented with prior lags

in the difference equation and prior differences in the

levels equation. In addition, the BB estimator also allows

modeling relationship status and other covariates such as

income and education as pre-determined rather than

exogenous as in standard FE estimators. We relaxed the

strict exogeneity assumption and instead assumed that:

E eit Ht�s
i ;Rt

i; vi

�
�

� �

¼ 0 ð5Þ

This assumption allowed for feedback from lagged

health to current relationship status.7 The superscript

notation t–s for lagged health reflected our finding,

consistent with other empirical work (Contoyannis et al.

2004), that the errors in a dynamic health equation retained

residual autocorrelation of lag s. The practical implication

of this assumption was that the one-period difference in

relationship status remained endogenous with the lag of

health in the model and thereby was ineligible as an

instrument. We have presented a discussion our findings of

autocorrelation and the implications for our lagged

instruments in the results section.

Thus, the BB estimator has allowed us to incorporate

the two sources of potential endogeneity between health

and relationship status: unobservable heterogeneity with

the fixed effect and health-related selection into relation-

ships with the lagged health variable. There were no

plausible external instruments for relationship status, but

an important advantage of the BB estimator is that it used

internal instruments using lags of both health and rela-

tionship status. In the top equation it was important to

instrument for health because by construction the lagged

dependent variable is correlated with the differenced idi-

osyncratic error term. This equation in differences

was instrumented with lags of levels, which were assumed

to be uncorrelated with the contemporaneous shock

E Hit�sDeit½ � ¼ 0. Importantly, lagged values of pre-deter-

mined variables will be correlated with the differenced

error and thereby not be valid instruments. Moreover, in

the differenced equation, those individuals who did not

6 Much of the following discussion has drawn heavily from Roodman

(2009b).

7 Our specification also allowed feedback from lagged health and

current relationship status to other pre-determined variables including

education and income, but in (4) we focused on the feedback from

health to relationships consistent with our research question.
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change relationship status from one period to the next did

not contribute to the identification of the relationship

coefficients. Thus, to bring additional information to aid

identification, the BB added an equation in levels. In this

equation, it was even more important to instrument for

health because the unobservable individual heterogeneity

remained. The instruments were lags of differences which

eliminated the unobservable heterogeneity and thereby

were also assumed to be uncorrelated with the compos-

ite error: E DHit�sðvi þ eitÞ½ � ¼ 0; E DRit�sðvi þ eitÞ½ � ¼ 0.8

Importantly, Blundell and Bond (1998) demonstrated both

theoretically and empirically that these differences are

informative instruments even if the dynamic process is

highly persistent, which in our case is true for both health and

relationship status. The intuition here is that for strongly

persistent processes such as health, health shocks such as a

loss of a limb (or conversely quitting smoking) are what

primarily account for the levels of health in the future.

However, shocks do not necessarily become incorpo-

rated into the levels immediately. Rather, dynamic models

tend to exhibit autocorrelation. Returning to the loss-of-

limb example, this health shock may make individuals

more susceptible to related health changes (e.g., potential

infection, reduced exercise, and emotional strain) for the

next year or more. These subsequent but related health

changes would induce a correlation in the errors. The

degree of autocorrelation suggests the lag length for

appropriate instruments (indicated by the ‘‘s’’ subscript in

the notation above): AR1 correlation should start with lag

t-2, AR2 correlation should start with lag t-3 and so on. In

order to determine the appropriate lag to begin instru-

menting, we used the Arellano test for autocorrelation and

began at the first lag to fail to reject the null of no corre-

lation. All of our specifications failed to reject the null at

AR3, indicating AR2 correlation. For this reason we began

considering instruments at lag 3 and required at least four

consecutive observations to obtain the difference between

t-3 and t-4.

As with all instrumental variables estimators, the

validity of the BB estimates depended on the exogeneity of

the instrument set. We tested this using Hansen and Dif-

ference-in-Hansen tests which unlike Sargen tests were

robust to heteroskedasticity and autocorrelation. We

reported four different tests for the exogeneity of our

instruments. First, we reported an over-all Hansen test

which tests the null that all of the instruments for both the

difference and levels equation are exogenous. Since our

research focus was on the coefficients for relationship

status rather than lagged health, our primary concern was

with the exogeneity of instruments for the levels equation.

Therefore, we reported three additional difference-in

Hansen tests for the exogeneity of all of the instruments for

the levels equation as a group and then separately for the

health and relationship instruments.

In a long panel such as ours, there were many lags avail-

able for instruments. A potentially important complication

was the ‘‘too many instruments’’ problem (Roodman 2009a).

While adding instruments would bring more information to

bear on the estimates, more instruments would also risk over-

fitting the endogenous variables and also weaken the Hansen

tests. We addressed this issue by limiting the lags in our

instrument set and in some specifications collapsing the

instrument matrix [see Roodman (2009a) for an explanation

of the collapsing strategy to reduce the instrument count].

We reported both the number of instruments and the ratio of

instruments to individuals in the panel. Monte Carlo studies

of this issue used N = 100 and a lower bound of instruments

at 5 for 5 % of the panel (see Roodman 2009a and references

therein). Both our panel size and instrument counts were

considerably larger, but the ratio of instruments to individ-

uals was much lower (0.85–3.17 %).

Our primary focus was on the bR coefficients on the

matrix of relationship dummy variables. Marriage was the

omitted variable thus inferences were made relative to the

married state. Therefore, the hypotheses associated with

our research question were:

Ho : bR ¼ 0; r 2 c; d; n;wf g ð6Þ

If the coefficients on the dummy variables for

cohabitation, divorced, never married and widowed were

individually zero, then this would indicate that these

relationship states had the same effect on health as being

married. If these hypotheses were rejected, then the signs

on the estimated coefficients would suggest whether the

different relationship states had a more positive (negative)

effect on health compared to marriage.

The bR coefficients were identified as causal effects

based on the following identification assumption:

E Hit Hit�1; mi;Rit;Xit;Wtj½ � ¼ E Hit Hit�1; mi;Xit;Wtj½ � ð7Þ

The key assumption was that conditioning on lagged

health as well as unobservable heterogeneity and the other

parameters in the model made the conditional mean of

health independent of the choice of relationship status, R.

In other words, conditional on the covariates and fixed

effects, the assignment of relationship status was rendered

‘‘random’’ as in a natural experiment or randomized

controlled trial. This allowed us to make causal

inferences off a linear model where the observed mean

was the sum of the conditional mean plus the coefficient on

the relationship:

8 Readers who would like a more technical discussion of this method

including the critical initial conditions assumption should see

Blundell and Bond (1998), and Roodman (2009b).
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Hit ¼ E Hit Hit�1; mi;Xit;Wtj½ � þ bR; r 2 c; d; n;wf g ð8Þ

Data Description

We used 18 waves of the BHPS from 1991 to 2009. The

BHPS is an annual survey of adult (16?) members of

households nationally representative of the UK.9 The

BHPS began with roughly 5,000 households (over 9,000

full adult individual interviews) in 1991 and added several

subsamples over the study period: the United Kingdom

European Community Household Panel from 1997 to 2001

(waves G through K); the Scotland and Wales Extension

from 1999 onward (waves I through R); and the Northern

Ireland Household Panel Survey from 2001 onward (waves

K through R). Of the full sample of 227,391 person–year

responses from 31,329 individuals, we used 219,210

observations from 30,903 individuals with complete health

variable information to compute our health index. Our

estimation sample of 185,485 observations from 18,342

individuals had complete information for all covariates

plus at least four consecutive years of observations. Recall

that a minimum of four consecutive observations was

necessary for the lagged health instruments. This excluded

25,519 observations from 13,740 individuals of whom

more than half appeared in the data for only one wave.10

As noted above, the BB estimator required a continuous

dependent variable. The BHPS had a rich array of health

indicators; but all, including the most commonly used

SAH, were discrete categorical variables. An additional

complication was that the way individuals answered the

SAH question may have compounded the endogeneity

between relationships and this measure of health. For

example, those who are never married may ‘‘justify’’ their

relationship status by reporting better health similar to the

justification bias associated with SAH and labor force

participation found by Bound (1991). Our use of multiple

correspondence analysis (MCA) to combine SAH with

other health indicators into a single continuous health index

had the added benefit of purging the reference bias and

adaptation that have been known to plague the SAH vari-

able (Contoyannis et al. 2004 and references therein; Groot

2000).11 See Kohn (2012) for a detailed explanation of this

methodology as applied to a health index and Appendix 1

for the health indicators, summary statistics and weights

included in our index.

In Tables 1 and 2 we have presented the summary sta-

tistics for our analysis separately by women and men and

by relationship status as is customary in this literature.

These unadjusted means were consistent with expecta-

tions. The majority of the sample was married. A greater

proportion of men than women were married, cohabitating,

or had never been married but fewer were divorced and

very few were widowed.12 Consistent with the literature on

SAH, men reported better health than women despite

higher rates of accidents (Case and Paxson 2005). The two

measures of health, the health index and SAH, exhibited

the same pattern across the different relationship catego-

ries. Across these unadjusted means we saw that those

cohabiting and never married had the highest values of

health followed by married, divorced and widowed; how-

ever these means were unadjusted for age, and those

cohabiting and never married were younger. The health

index had a Pearson’s correlation coefficient with SAH

(used as a continuous variable) of 0.7323.13 The rate of

pregnancy was nearly double for women who were

cohabiting than for those who were married, but again,

these proportions were unadjusted for age. As expected,

divorced and widowed women and men had lower house-

hold income than those in relationships, but also lower than

those who were never married indicating that the decline in

income was not merely due to having a single income.

Notably, cohabiting women and men had higher rates of

college and professional education while never married

women and men had the highest rates of high school/

vocational education.

Finally, we included the number of activities that indi-

viduals reported being active in as a proxy for social net-

works. It was important to include these controls because

9 The Appendix includes a complete list of BHPS variables used for

both the health index and the analysis. See Taylor et al. (2009) for

details on the BHPS.
10 Three hundred sixty two observations (46 individuals) were

dropped from the sample because they made irreconcilable reporting

errors in their marital status (e.g., reporting having been never

married after married, divorced or widowed). An additional 118

observations from 101 individuals made reporting errors in their

relationship status that we fixed based on their sequence of

relationship reports. The most common error (90 observations) was

reporting divorced or separated rather than never married after prior

cohabitation but not marriage. A full analysis of these relationship

reporting errors is available from the authors. We have no evidence

that these changes materially affected the analysis.

11 MCA is similar to PCA which has been commonly used to create

indices of socioeconomic status in the development literature (Vyas

and Kumaranayake 2006). The difference is that MCA is more

appropriate for discrete inputs like our measures of health. While

PCA maximizes the variation of a set of continuous variables, MCA

maximizes the correlation between the discrete individual (question)

responses.
12 The very small proportion of widowed men was consistent with

attrition patterns in the BHPS: unattached men were less likely to

remain in the survey over time (Taylor et al. 2009). While there has

been health-related attrition in the BHPS, Contoyannis et al. (2004)

found that such attrition is minimal and has not confounded health-

related inferences.
13 We have provided a sensitivity analysis of our results using SAH

as the dependent variable in Appendix 2.
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such participation may offer another source of social sup-

port, or so-called ‘‘social capital’’ that can substitute for the

social support from relationships with respect to health

(Averett et al. 2013; Couzin 2009; Wu and Hart 2002). If

individuals substitute social participation for relationships,

then omitting the effect of social participation on health

could attribute a greater negative effect of being in a

relationship other than marriage or cohabitation. Notably,

both women and men reported the lowest rates of partici-

pating in activities when in cohabiting relationships.

Given the importance of variation in relationships over

time to identify FE models, we have presented the transi-

tion matrices for women and men with at least four con-

secutive observations over 18 years in Tables 3 and 4.

These tables showed the strong persistence in relation-

ships from one period to another. Marriage was the most

persistent relationship with 97.52 % of women and

98.30 % of men remaining married from one period to the

next. The next most persistent was never married with

91.39 and 93.14 % persistence for women and men

respectively. These transitions underscored that there has

been little variation in relationship status over time in our

sample. As is well known, FE models are identified off of

only those who change relationship status. Since this is a

very small group, the parameter estimates from the FE

models are not likely to be generalizable.

Results

We have presented our results in Tables 5 (women) and 6

(men).14 In columns 1 and 2 we have reported OLS and

FE estimates which have been the standard in this liter-

ature. The results for both women and men were con-

sistent with the finding that marriage is good for health—

the coefficients on the relationship status variables were

all negative and statistically significant. In Appendix 2,

we have shown that this same story holds when we used

SAH as the dependent variable with the notable exception

of divorce which was no longer statistically significant.

This could have been due to the justification bias asso-

ciated with SAH—perhaps divorced women and men

were more likely to state they were healthy to justify their

Table 1 Summary statistics for women

Variable All Married Cohabiting Divorced Never married Widowed

Health index 7.38

(1.030)

7.44

(0.973)

7.60

(0.853)

7.08

(1.253)

7.60

(0.873)

6.78

(1.187)

Self-assessed health 2.81

(0.879)

2.84

(0.865)

2.89

(0.859)

2.64

(0.959)

2.91

(0.832)

2.54

(0.897)

Age 46.66

(18.069)

48.16

(14.201)

33.81

(11.352)

48.81

(13.202)

31.07

(16.954)

72.76

(11.182)

Household monthly income £2,360.20

(1921.22)

£2,705.91

(1982.73)

£2,756.05

(1802.50)

£1,407.70

(1141.83)

£2,351.69

(2005.64)

£1,017.20

(1019.7)

Pregnant 3.53 % 4.29 % 7.88 % 0.85 % 2.03 % 0.08 %

No. of children in household 0.57

(0.962)

0.74

(1.050)

0.70

(0.978)

0.64

(0.989)

0.24

(0.636)

0.05

(0.320)

College and professional 34.47 % 36.32 % 42.92 % 34.68 % 35.23 % 15.66 %

High school and vocational 39.08 % 37.99 % 44.31 % 34.93 % 51.32 % 24.66 %

No education and still in school 25.49 % 25.05 % 10.99 % 29.79 % 11.64 % 58.71 %

Did not report education 0.96 % 0.64 % 1.66 % 0.60 % 1.80 % 0.97 %

No. of accidents 0.085

(0.278)

0.071

(0.257)

0.087

(0.282)

0.100

(0.300)

0.101

(0.301)

0.114

(0.318)

No. of activities 0.692

(0.924)

0.764

(0.965)

0.489

(0.738)

0.621

(0.900)

0.567

(0.829)

0.764

(0.970)

Observations 101,850

9,980

55,652

6,085

10,056

2,373

9,072

1,458

16,318

2,505

10,745

1,445Individuals

Standard deviations in parentheses for continuous variables

14 All estimates included time dummies (coefficients not reported)

and standard errors were robustly estimated. All estimation was done

in STATA 11 using XTABOND2 for the BB estimator, and all code

can be requested from the authors.
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divorced status. In both models using SAH and our

continuous health index, the sign and significance of the

other covariates was consistent with the findings of other

researchers and in line with our expectations. For exam-

ple, those individuals who had higher incomes and more

education were found to be healthier. These results from

the OLS and FE models which were consistent with much

extant literature confirmed that our findings were not

sensitive to our use of a continuous health index or the

UK setting of our data.

Table 2 Summary statistics for men

Variable All Married Cohabiting Divorced Never married Widowed

Health index 7.56

(0.953)

7.52

(0.962)

7.73

(0.802)

7.25

(1.140)

7.78

(0.799)

6.88

(1.162)

Self-assessed health 2.91

(0.857)

2.91

(0.857)

2.97

(0.818)

2.72

(0.959)

2.99

(0.826)

2.67

(0.910)

Age 45.98

(17.632)

50.90

(14.791)

36.43

(12.183)

50.25

(13.007)

30.18

(14.799)

74.84

(10.700)

Household monthly income £2,620.01

(2,019.40)

£2,717.66

(1991.07)

£2,813.39

(1927.81)

£1,739.11

(1586.01)

£2,619.05

(2199.68)

£1,180.86

(1243.30)

No. of children in household 0.50

(0.922)

0.71

(1.036)

0.62

(0.938)

0.13

(0.471)

0.00

(0.083)

0.02

(0.169)

College and professional 41.38 % 44.36 % 45.99 % 38.69 % 34.54 % 20.37 %

High school and vocational 37.76 % 33.66 % 41.96 % 37.19 % 49.16 % 30.40 %

No education and still in school 19.68 % 21.27 % 10.38 % 23.97 % 13.55 % 49.03 %

Did not report education 1.18 % 0.71 % 1.67 % 0.14 % 2.76 % 0.20 %

No. of accidents 0.12

(0.320)

0.098

(0.297)

0.148

(0.128)

0.114

(0.318)

0.161

(0.367)

0.073

(0.261)

No. of activities 0.716

(0.886)

0.778

(0.933)

0.561

(0.748)

0.688

(0.909)

0.623

0.762

0.695

(0.954)

Observations 83,635 50,477 8,815 4,334 17,017 2,990

Individuals 8,326 5,433 2,022 808 2,463 489

Standard deviations in parentheses for continuous variables

Table 3 Transition matrix of relationship status for women

Transition matrix for women with 4 or more consecutive observations over 18 years

Relationship at time t ? 1

Relationship at time t Married Cohabitating Widowed Divorced Never married Total

Married 49,265

97.52 %

164

0.32 %

452

0.89 %

636

1.26 %

n/a 50,517

100.00 %

Cohabitating 1,097

12.11 %

7,281

80.35 %

33

0.36 %

142

1.57 %

509

5.62 %

9,062

100.00 %

Widowed 43

0.46 %

53

0.56 %

9,151

97.08 %

179

1.90 %

n/a 9,426

100.00 %

Divorced 242

2.98 %

391

4.81 %

202

2.48 %

7,297

89.73 %

n/a 8,132

100.00 %

Never married 203

1.38 %

1,038

7.05 %

5

0.03 %

21

0.14 %

13,455

91.39 %

14,722

100.00 %

Total 50,850

55.36 %

8,927

9.72 %

9,843

10.72 %

8,275

9.01 %

13,964

15.20 %

91,859

100.00 %

Row is relationship at time t. Row percentages reported
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We have also reported FE models with lagged health,

although we recognized the potential for dynamic panel

data bias (Nickell 1981).15 As we expected, lagged health

was strongly significant, and the inclusion of lagged health

in these models reduced the magnitude of the effect of

relationship status on health. However, the pattern of sta-

tistical significance was largely unchanged. We found a

similar pattern when we used SAH as the dependent vari-

able (see Appendix 2).

In column 4 of Tables 5 and 6 we have presented the

results from the BB model. A substantial challenge in

implementing the BB estimator was choosing the appro-

priate number of lags for instruments. We followed

Roodman’s (2009a) prescription for best practices to

balance the efficiency from more instruments with the

problems associated with using too many instruments,

particularly biased estimates and inflated Hansen tests.

First, we reported the number of instruments in each model

as well as the ratio of instruments to individuals in each

panel. While our large N and T resulted in an instrument

count which appears large (45 and 148 for women and men

respectively) the ratio of instruments to individuals is 0.45

and 1.78 %, which, as we noted earlier, was well below the

5 % minimum ratio of instruments to panel observations in

extant Monte Carlo studies in this field which have focused

on problems associated with instrument counts that reach

10 % of panel observations (Roodman 2009a). Second, as

noted we report four difference-in-Hansen tests for the

exogeneity of our instruments: over-all for all the instru-

ments in both the difference and levels equations, for the

levels equation only, and separate tests for the subset of

instruments for health and relationship status. Critically, all

of our specifications had Hansen p-values for the levels

equations that exceeded conventional levels of significance

yet did not exhibit p-value inflation relative to specifica-

tions that we ran with higher instrument counts.16

The first important result was that lagged health was

consistently strongly significant and of a high magnitude

indicative of strong persistence in health for both women

and men, consistent with the finding of Contoyannis et al.

(2004). Furthermore, comparing the results on the rela-

tionship coefficients across the specifications (OLS, FE, FE

with lag and BB) we found that including lagged health

reduced the magnitude of the effect of relationship status

on health for both men and women. This confirmed that

lagged health should be included in any analysis of health,

but that doing so required attention to the econometric

challenges associated with the strong persistence in health

and the reverse causality impact of health on other covar-

iates of interest.

Turning to the priority estimates (BB) on the effect of

relationship status on health, we found that most of the

significant effects for relationship categories disappeared

when we more effectively controlled for both unob-

servable heterogeneity and health-related selection into

Table 4 Transition matrix of relationship status for men

Transition matrix for men with 4 or more consecutive observations over 18 years

Relationship at time t ? 1

Relationship at time t Married Cohabitating Widowed Divorced Never married Total

Married 44,845

98.30 %

124

0.27 %

226

0.50 %

427

0.94 %

n/a 45,622

100.00 %

Cohabitating 992

12.53 %

6,497

82.06 %

14

0.18 %

100

1.26 %

314

3.97 %

7,917

100.00 %

Widowed 16

0.63 %

27

1.06 %

2,458

96.58 %

44

1.73 %

n/a 2,545

100.00 %

Divorced 123

3.20 %

257

6.69 %

62

1.61 %

3,399

88.49 %

n/a 3,841

100.00 %

Never married 163

1.06 %

878

5.71 %

2

0.01 %

12

0.08 %

14,327

93.14 %

15,382

100.00 %

Total 46,139

61.27 %

7,783

10.34 %

2,762

3.67 %

3,982

5.29 %

14,641

19.44 %

75,307

100.00 %

Row is relationship at time t. Row percentages reported

15 While dynamic panel data bias is mitigated in large samples, and

ours is relatively large at T = 18, Roodman (2009b) reported that

‘‘simulations by Judson and Owen (1999) found bias equal to 20 % of

the coefficient of interest even when T = 30’’ p. 18.

16 The over-all Hansen test for men had a p-value of only 2.5 %;

however, this was associated with endogeneity between income and

education and lagged health in the difference equations only that

otherwise purge unobservable heterogeneity. The full set of disag-

gregated Hansen tests for the difference equations are available from

the authors.
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relationships. Answering the question we posed in our title,

it appears that yes, we can just live together. The coeffi-

cients on the cohabitation variable were both small and not

statistically significant for either women or men. This

finding remained in the robustness check where we used

SAH as the dependent variable. These results did not

Table 5 Primary regression results: women

Dependent variable: health index

Variables OLS FE FE BB

Lag health 0.2298***

(0.006)

0.8594***

(0.043)

Cohabitate -0.0539***

(0.010)

-0.0786***

(0.015)

-0.0545***

(0.014)

-0.0030

(0.006)

Divorced -0.2358***

(0.013)

-0.0625**

(0.021)

-0.0420*

(0.019)

-0.0296*

(0.013)

Never married -0.0586***

(0.010)

-0.1353***

(0.018)

-0.0904***

(0.016)

-0.011�

(0.006)

Widowed -0.0734***

(0.014)

-0.2401***

(0.027)

-0.1782***

(0.023)

-0.0076

(0.008)

Age -0.0141***

(0.000)

-0.0427*

(0.019)

-0.0499**

(0.017)

-0.0030***

(0.001)

Household income (ln) 0.1074***

(0.004)

0.0137***

(0.004)

0.0123**

(0.004)

0.0217***

(0.005)

College/professional 0.3315***

(0.010)

0.0825*

(0.033)

0.0530�

(0.032)

0.0517***

(0.015)

High school/vocational 0.2607***

(0.009)

-0.0411

(0.033)

-0.0361

(0.033)

0.0374**

(0.013)

Did not report education 0.2229***

(0.030)

-0.0155

(0.133)

0.0729

(0.127)

0.0342�

(0.021)

Pregnant -0.0350**

(0.013)

-0.0474***

(0.010)

-0.0522***

(0.011)

-0.0502***

(0.011)

No. of children in household 0.0129***

(0.003)

0.0225***

(0.006)

0.0134*

(0.005)

0.0022

(0.002)

No. of organizations 0.0399***

(0.003)

0.0127**

(0.004)

0.0124**

(0.004)

0.0077***

(0.002)

No. of accidents -0.3625***

(0.012)

-0.0804***

(0.008)

-0.0807***

(0.008)

-0.1006***

(0.012)

Constant 7.2985***

(0.039)

9.2630***

(0.706)

7.7786***

(0.653)

0.9632**

(0.301)

Observations 101,850 101,850 91,210 91,210

Number of pid 9,980 9,980 9,980 9,980

Number of instruments 45

Instrument/pid ratio 0.45%

Health lags 3 to T (C)

Over-all Hansen p-value 0.667

Levels equation p-value 0.830

Health instruments p-value 0.830

Relationship instruments p-value 0.706

Robust standard errors in parentheses *** p \ 0.001, ** p \ 0.01, * p \ 0.05, � p \ 0.1

(C) indicates collapsed instrument set

Health and relationship p-values test the exogeneity of instruments in the levels equations
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suggest that cohabitation had no impact on health, rather

that cohabitation had the same impact on health as being

married, the omitted category. Accordingly, while rela-

tionships could be good for health, it is not some unique,

presumably more lasting bond of marriage that provided

the key mechanism. The good news is that it appears that

even cohabiting couples engage in protective activities that

benefit health.

Only divorce had a significantly negative impact on

health for both women and men using the BB estimator.17

The magnitude of the effect was larger for women, and it

Table 6 Primary regression results: men

Dependent variable: health index

Variables OLS FE FE BB

Lag health 0.2540***

(0.008)

0.8617***

(0.038)

Cohabitate -0.0438***

(0.010)

-0.0550***

(0.016)

-0.0316*

(0.014)

-0.0096

(0.006)

Divorced -0.1799***

(0.017)

-0.0540*

(0.023)

-0.0321�

(0.019)

-0.0193�

(0.011)

Never married -0.0707***

(0.010)

-0.1436***

(0.018)

-0.0971***

(0.015)

-0.0078

(0.006)

Widowed -0.0264

(0.022)

-0.2234***

(0.039)

-0.1514***

(0.035)

0.0044

(0.011)

Age -0.0177***

(0.000)

-0.0417

(0.064)

-0.0302

(0.067)

-0.0036***

(0.001)

Household income (ln) 0.1205***

(0.005)

0.0237***

(0.004)

0.0213***

(0.004)

0.0224***

(0.005)

College/professional 0.2673***

(0.010)

0.0524

(0.032)

0.0013

(0.032)

0.0471***

(0.012)

High school/vocational 0.1831***

(0.011)

-0.0213

(0.032)

-0.0505

(0.033)

0.0324***

(0.009)

Did not report education 0.2296***

(0.025)

0.0694

(0.056)

0.0267

(0.063)

0.0309*

(0.016)

No. of children in household 0.0057

(0.004)

0.0181**

(0.006)

0.0129**

(0.005)

0.0020

(0.002)

No. of organizations 0.0398***

(0.003)

0.0104*

(0.004)

0.0070�

(0.004)

0.0050*

(0.002)

No. of accidents -0.1707***

(0.010)

-0.0576***

(0.007)

-0.0618***

(0.007)

-0.0862***

(0.009)

Constant 7.4550***

(0.042)

9.2538***

(2.332)

6.8765***

(2.522)

0.9805***

(0.275)

Observations 83,635 83,635 74,745 74,745

Number of pid 8,326 8,326 8,326 8,326

Number of instruments 148

Instrument/pid ratio 1.78 %

Health lags 3 to T

Over-all Hansen p-value 0.025

Levels equation p-value 0.365

Health instruments p-value 0.365

Relationship instruments p-value 0.622

Robust standard errors in parentheses *** p \ 0.001, ** p \ 0.01, * p \ 0.05, � p \ 0.1

Health and relationship p-values test the exogeneity of instruments in the levels equations

17 There has been a related literature on the effect of divorce on

women’s earnings (Tamborini et al. 2012) and a well-known literature

on the health-wealth gradient (Deaton 2002 and references therein;

Semyonov et al. 2013).
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was nearly the same magnitude as the OLS estimates.18

The negative impact of divorce for women was also

apparent using SAH. However, for men in models using

SAH divorce was not statistically significant in the BB or

the FE estimates. The difference in the effect of divorce on

health for men may once again have reflected confounding

unobservable justification bias associated with how

divorced men answer the SAH question. Our findings with

respect to divorce on health were in line with those of

previous researchers who have generally found that divorce

reduces SAH (Liu and Umberson 2008; Liu 2012).

Never having been married had a negative effect on

health for women, but not for men. This negative effect was

only in the models using the health index, not those using

SAH, again potentially reflecting some justification bias in

the SAH measure of health. The magnitude of the impact

was less than half that of divorce. Some of the negative

impact of never having been married could be associated

with splitting up from a cohabiting relationship. The BHPS

recorded these individuals as never married rather than

divorced, though the impact of the break-up on health may

have relevant similarities in light of our finding on divorce.

According to the transition matrices reported in Tables 3

and 4, 509 women (5.62 %) but only 314 men (3.97 %)

made the transition from cohabiting back to never married.

All of our results controlled for family variables of

pregnancy (for women) and the number of children in the

household. Consistent with expectations, pregnancy was

negative and strongly significant across estimators using

both the health index and SAH. It is also reasonable that the

coefficients on pregnancy became larger in the models with

lagged health since women needed to be in good enough

health to become pregnant in the first place. Similarly, the

number of children can positively affect both health and

relationships. Our finding was consistent with other research

that incorporates the presence of children into the marriage/

health framework (Wilson and Oswald 2005).

Finally, our results suggested that being widowed did

not have as negative an impact on health as one might have

expected. For both women and men, the coefficients on

widowed were much larger and strongly significant in the

FE models, both with and without a lag. Recall that these

coefficients were identified only off of those individuals

who changed status, in this case became widowed. In the

year prior to becoming widowed, a partner was likely to

have been a caregiver and hence under significant physical

and emotional duress (Schulz and Sherwood 2008, and

references therein). For women the coefficient on widowed

was not significant in the BB estimates for both the health

index and SAH, and it was also not significant in the OLS

estimate using SAH. However, for men the results were

similar to those for women using the health index, but

opposite using SAH: positive and significant in OLS and

BB but negative and not significant in the FE models with

and without the lag of health. These results might be

confounded with the justification and reference point biases

associated with SAH. In addition, the estimates on wid-

owed for men may have been affected by small samples.

The proportion of widowed women in our sample was

more than twice that for widowed men: 498 widowed men

with 2,990 observations versus 1,445 widowed women

with 10,745 observations.

Conclusion

The political, economic and social norms surrounding

marriage have been in flux. Societies have been debating

marriage equity for same-sex couples and whether to

continue to favor marriage over cohabitation for tax and

other legal purposes.19 Women’s gains in education and

income may have made it more difficult for them to find

suitable marriage partners and may have strained tradi-

tional marriage roles (Bertrand et al. 2013). And, as noted

in the introduction, marriage rates have been declining

while cohabitation rates have been rising across OECD

countries. We extended extant literature on the causal

effect of relationships on health by incorporating cohabi-

tation as a separate relationship category, using an esti-

mation method that better controls for health dynamics and

the endogeneity of relationship status from both reverse

causality and unobservable heterogeneity, and using a

continuous measure of health.

We found that cohabitation was just as good as marriage

for health for both women and men when we controlled for

health dynamics and endogeneity using the BB dynamic

panel data estimator. This inference from the BB estimator

was different than that from FE estimators, which sug-

gested that marriage was better for health, consistent with

much of the existing literature. Our results provided

important evidence in the continuing debate over the

effects of marriage on health and corresponding forecasts

of policy effects and health expenditures. The good news is

that the global trends towards cohabitation over marriage18 BB estimates that correspond to OLS estimates may be indicative

of a ‘‘too many instruments’’ problem whereby the proliferation of

instruments over-fits the model and does not purge the endogeneity

present in OLS. However, as noted, our instrument count was

reasonable given our panel size, and more importantly we did not see

any general pattern of convergence between the BB and OLS

estimates.

19 The UK parliament offers a summary of the debate in the

UK on its web site: http://www.parliament.uk/business/publications/

research/key-issues-for-the-new-parliament/social-reform/marriage-

and-cohabitation/.
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may not foreshadow additional harm to health. Moreover,

policies that promote marriage should not assume addi-

tional health benefits over cohabitation or being never

married; however efforts to prevent divorce may have

ripple effects on health.

Our primary finding that cohabitation was as good as

marriage for health places renewed emphasis on discerning

the mechanisms by which social relations can benefit

health. What it is about living with another person that is

good for health? Perhaps long-term commitment is still

important, but cohabitation is no longer distinguishable

from marriage because such commitment is declining in

marriage, or increasing in cohabitation. Or, perhaps the

mechanism can be found in differences in day-to-day

interactions that are similar in marriage and cohabitation

rather than some longer-term outlook. Future research with

larger and longer datasets can explore whether the effects

of relationship status on health change in meaningful ways

at different stages over the lifecycle. Doing so may offer

additional insights into the mechanisms by which rela-

tionships have a positive effect on health.

There are many other research questions on the effect of

persistent variables on dynamic outcomes such as health,

including health insurance status, education, employment,

home ownership, geographic region, or children. These

questions may similarly benefit from employing the BB

estimator. Interesting future research remains to disentangle

the relative contributions of health dynamics, reverse cau-

sality and fixed unobservable heterogeneity. Quantifying

these different sources of endogeneity can offer additional

policy-relevant insights on the dynamic interrelationships

between health and relationship status and other socio-

demographic factors over the lifecycle.
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Appendix 1: BHPS Variables

For more detail on each variable please see http://www.

iser.essex.ac.uk/ulsc/bhps/doc/volb/allterms.php.

‘w’ indicates the wave with wave exclusions as noted.

All variables are individual responses.

Marital Status

‘w’mastat Marital status values 1–7 representing: married,

living as a couple, separated, divorced, widowed,

never married and domestic partners. Separated

and divorced are combined into a single category

and domestic partners, which were added as a

category in 2006 and comprise only 10

observations in the full sample are coded as

cohabiting.

Variables Used in the MCA Analysis for the Health

State

Weights for these variables in the health index are pre-

sented in Appendix 1 Table 7.

‘w’hlstat Self-reported health on a scale from

1 = excellent to 5 = very poor. ‘w’hlsf1 are

used for waves I and N with the same coding.

The five categories are reduced to 4 following

Hernandez-Quevedo et al. (2004) to address

changes in question wording and coding in

wave I and re-coded such that higher values

indicate better health.

‘w’hlghq1 Likert scale of subjective well-being from 1 to

36 with higher values denoting lower levels of

health. We use the 36 point likert scale rather

than the 12 point caseness scale to maximize

the variation in the data.

‘w’hldsbl Whether the respondent is registered disabled.

lhldsbl1, considers oneself disabled, used for

waves L and N.

‘w’hlprb# Health problems # = a through m for all waves

excluding hlprbj, problems with drinking and

drugs which are more behavioral in nature. In

addition, this health problem is infrequently

reported suggesting potential underreporting

and/or narrow classification of clinically

diagnosed problem. Included health problems

are: problems with arms legs, hands; sight;

hearing; skin and allergy; chest and breathing;

heart and blood pressure; stomach and digestion;

diabetes; anxiety; Epilepsy; migraine; other.

Problems with cancer (n) and stroke (o) are not

included because they were not added to the

survey until wave K.

Additional Independent Variables

‘w’sex Recoded so that 1 = male, 0 = female.

‘w’age12 Age on December 1 of interview year.

‘w’fihhmn Household income last month. We use the

imputed variable that includes self-employment
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income. The income variable is logged in the

regressions.

‘w’qfedhi highest educational attainment. Categories are

grouped into college and professional degree,

high school and vocational degree, did not

report, and no education and still in school is

the omitted category.

‘w’norga Number of organizations the individual is

active in. The maximum is 16 and includes

religious, political, trade, professional, sports,

and social organizations. This question is

asked in waves A through E and then every

other wave thereafter. The value is linearly

interpolated for the waves when the question

was not asked.

‘w’nxdts

Number of accidents over the past year categorical

from0to 4?.Thiscategoricalvariable is treated as

continuous in the regressions.

‘w’hlpreg Pregnancy related hospitalization is used as a

pregnancy indicator for women under 45. This

variable does not reflect women who are

pregnant but not hospitalized in the survey

year and is thereby subject to measurement

error.

Appendix 2: Robustness Results

See Tables 8 and 9.

Table 7 Health index summary statistics and weights

Full sample N = 219,210 observations, 30,903 individuals, 18 years

Weights account for 83.2 % of total inertia (variation) in the data

Variable Mean St. Dev Weight Variable Mean St. Dev Weight

Reported health problems Self-assessed health 2.146 0.877

Arms 0.267 0.443 -2.225 Excellent 1.657

No problem 0.812 Good 0.682

Sight 0.0504 0.2188 -3.468 Fair -1.493

No problem 0.184 Poor -4.621

Hearing 0.082 0.275 -2.36 Mental and emotional 11.186 5.425

No problem 0.211 Selected values

Skin/allergy 0.117 0.321 -1.022 1 1.374

No problem 0.135 5 1.224

Chest/breathing 0.131 0.337 -2.354 10 0.451

No problem 0.354 15 -1.047

Heart/blood pressure 0.159 0.365 -2.532 20 -1.879

No problem 0.477 25 -3.414

Stomach/digestion 0.074 0.262 -3.342 30 -4.870

No problem 0.268 35 -5.920

Diabetes 0.033 0.179 -3.36 Disabled 0.076 0.264 -4.903

No problem 0.115 Not disabled 0.401

Anxiety/depression 0.077 0.266 -3.985

No problem 0.33

Epilepsy 0.008 0.089 -2.625

No problem 0.021

Migraine 0.082 0.274 -1.783

No problem 0.159

Other 0.045 0.207 -2.318

No problem 0.109

Estimation sample has complete answers for all health questions for all waves
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Table 8 Robustness results: women

Dependent variable: self-assessed health

Variables OLS FE FE BB

Lag health 0.1080***

(0.005)

0.6413***

(0.041)

Cohabitate -0.0088

(0.010)

-0.0360*

(0.016)

-0.0343*

(0.016)

-0.0027

(0.009)

Divorced -0.0950***

(0.011)

-0.0053

(0.021)

-0.0049

(0.020)

-0.0364***

(0.011)

Never married 0.0282**

(0.009)

-0.0703***

(0.021)

-0.0651**

(0.020)

0.0032

(0.008)

Widowed 0.0063

(0.011)

-0.0703**

(0.023)

-0.0745**

(0.023)

0.0026

(0.010)

Age -0.0039***

(0.000)

-0.0274

(0.022)

-0.0266

(0.021)

-0.0020***

(0.000)

Household income (ln) 0.0923***

(0.004)

0.0136**

(0.004)

0.0138**

(0.004)

0.0350***

(0.005)

College/professional 0.3067***

(0.008)

0.0537

(0.036)

0.0404

(0.039)

0.1067***

(0.015)

High school/vocational 0.2335***

(0.008)

-0.0194

(0.036)

-0.0192

(0.040)

0.0791***

(0.013)

Did not report education 0.1684***

(0.028)

0.1103

(0.119)

0.1569

(0.116)

0.0650*

(0.027)

Pregnant -0.0754***

(0.015)

-0.0904***

(0.014)

-0.1055***

(0.015)

-0.1001***

(0.014)

No. of children in household 0.0108***

(0.003)

0.0215***

(0.006)

0.0182**

(0.006)

0.0054�

(0.003)

No. of organizations 0.0589***

(0.003)

0.0227***

(0.004)

0.0205***

(0.004)

0.0231***

(0.004)

No. of accidents -0.2640***

(0.010)

-0.0809***

(0.008)

-0.0838***

(0.009)

-0.1102***

(0.012)

Constant 2.2525***

(0.037)

3.9257***

(0.821)

3.5654***

(0.789)

0.7220***

(0.088)

Observations 101,850 101,850 91,210 91,210

Number of pid 9,980 9,980 9,980 9,980

Number of instruments 46

Instrument/pid ratio 0.46 %

Health lags 3 to T (C)

Over-all Hansen p-value 0.015

Levels equation p-value 0.329

Health instruments p-value 0.329

Relationship instruments p-value 0.658

Robust standard errors in parentheses *** p \ 0.001, ** p \ 0.01, * p \ 0.05, � p \ 0.1

(C) indicates collapsed instrument set

Health and relationship p-values test the exogeneity of instruments in the levels equations
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