Inter-Spousal Mortality Effects
Caregiver Burden Across the
Spectrum of Disabling Disease

Nicholas A. Christakis and Paul D. Allison

The health of two people connected by a social tie may be interdependent.
The impact of the death of one spouse on the risk of death of the other,
known as the widow/er effect, is a classic example (Parkes and Fitzger-
ald 1969; Lillard and Waite 1995; Martikainen and Valkonen 1996a; and
Schaefer, Quesenberry, and Soora 1995). The impact of illness in one spouse
on the risk of ill health or death in the other spouse (the proband under
study), is another example. This latter phenomenon, often termed care-
giver burden, is typically studied as if it were unrelated to the widower effect
(Clipp and George 1993; Dunkin and Anderson-Hanley 1998; Shaw et al.
1997; Schulz et al. 2003)—as if ill health in a spouse affects the morbidity,
but not necessarily the mortality, of caregiving probands.

Indeed, most prior work on caregiver burden has focused on how
spousal illness worsens the health of probands, but not on whether it in-
creases their mortality, with the exception of one influential study that sug-
gested that caregiving to dementia patients was a risk factor for death
(Schulz and Beach 1999). Moreover, comparisons across different types of
spousal diseases, in terms of how they may affect caregiver health, are lack-
ing. Some studies have found that worse physical health in a spouse is
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linked to worse physical health in the proband, perhaps due to greater
caregiving demand (Clipp and George 1993; Shaw et al. 1997; Pruchno and
Resch 1989). Poor mental health in the spouse also appears to adversely in-
fluence the physical health of the caregiver (Zarit et al. 1986; Barusch and
Spaid 1989; Pruchno and Resch 1989; Scholte op Reimer et al. 1998; Shaw
et al. 1997). Indeed, it has been suggested that mental impairment in the
patient may induce more caregiver burden than physical impairment. Very
few studies, however, compare diseases in terms of the health consequences
they impose on caregivers (Clipp and George 1993; Dura, Haywood-Niler
and Kiecolt-Glaser 1990). ,

Prior work on the widower and caregiver effects has suffered from a vari-
ety of further limitations that have complicated efforts to understand the
effect on a proband’s mortality risk of having a spouse fall ill or die. First
there is the challenge of separating the impact of spousal illness on proban(i
death from the impact of spousal death on proband death; that is, we are in-
terested in understanding how spousal illness itself, whether accompanied
by subsequent spousal death or not, affects proband health.

Second, there is the problem of confounding. That is, if one spouse falls
ill or dies, the next one may also fall ill or die, but not because the latter
spouse is affected by caring for the first spouse. Rather, the second may fall
ill because the two spouses share some traits that determined the health
outcomes of both. Illness or death of one spouse could be associated with
the death of the other because of (a) a common accident, (b) shared envi-
ronmental exposures (such as environmental toxins, poor dietary prac-
tices, or poverty), or (c) selection because of assortative mating (e.g., the
tendency of the unhealthy to marry the unhealthy). This problem, which is
typically overlooked in studies of caregiver burden, requires special statis-
tical methods and data to be addressed.

Third, prior work on the caregiver burden has typically focused on out-
comes at a single point in time. But the effect of having a spouse fall ill
might vary across time. The health consequences of being in the caregiving
role might be demonstrably worse for probands at particular points in time
after the occurrence of spousal illness.

Our work addresses the foregoing concerns, using data and methods
that allow us to investigate caregiver mortality effects across the spectrum
of disease and across time in the caregiving role. In addition, our study uses
a reliable measure of caregiver burden (i.e., the risk of death) and a large,
nationally representative sample with very long follow-up. We hypothesize
that being in a caregiving role will: increase the mortality risk of probands;
that this effect will be distinct from the effect of being widowed; that this ef-
fect will vary in patterned ways across different spousal illnesses; and that,
moreover, this effect will depend upon the amount of time the proband is
in the caregiving role.
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15.1 Methods

15.1.1 Data

To assemble a suitably large, population-based inception cohort of el-
derly couples with sufficient temporal and diagnostic detail and with suffi-
cient follow-up, we extracted and linked raw Medicare claims at an individ-
ual Jevel (Lauderdale et al. 1993; Mitchell et al. 1994). In the first step of
data development, all Medicare beneficiaries older than sixty-five as of Jan-
uary 1, 1993, as noted in the so-called Denominator File, were examined
and subjected to a spousal identification algorithm (Iwashyna et al. 1998;
Iwashyna et al. 2002). Notably, the Denominator File, which contains all
Medicare beneficiaries, consequently captures 96 percent of all Americans
older than sixty-five (Hatten 1980). We estimate that, among the 32,180,588
elderly people in this file, there are 6.6 million elderly couples where both
partners are older than sixty-five, and we detected 5,496,444 (83 percent) of
them. Of these, 4,874,817 were couples where both parties were sixty-five
to ninety-eight years old and resided in the fifty states. From this group, we
chose a simple random sample of 540,793 couples identified with one of two
methods of detection (Iwashyna et al. 1998). The Denominator file provides
demographic information (e.g., age, sex). A separate Vital Status file gives
precise death dates, here censored at January 1, 2002. As a marker for co-
residence, we observed whether both members of each couple had an ad-
dress within the same zip code; 4.2 percent of the couples (V = 22,553) lived
in different zip codes, and we excluded these couples from further analysis,
leaving an analytic sample of 518,240. )

Using so-called MEDPAR records for 1993-2002, we obtained the dates
of all hospitalizations and also the reasons for hospital admission in the
form of ICD-9 diagnostic codes. That is, we measured the occurrence of
a serious disease in spouses during the follow-up period by using the prin-
cipal diagnosis noted on inpatient claims, as categorized by using a 49-
category indicator variable based on a Centers for Discase Control and
Prevention (CDC) taxonomy of ICD-9 codes used in hospitalizations (Hall
and DeFrances 2003). In the present analyses, for parsimony, the diagnoses
were collapsed into sixteen categories, as shown in table 15.1. Other analy-
ses (not shown here) using the 49-category system did not yield different
results.

By using hospitalization claims, it is possible to detect the occurrence of
serious discases at least as accurately as asking people directly (Zhang,
Iwashyna, and Christakis 1999). Given the seriousness of the diagnoses at
hand (e.g., sepsis, stroke, Myocardial Infarction [MI], lung cancer, abdom-
inal surgery, etc.), and given prior work on using hospitalizations to detect
disease incidence, we used hospitalization as a marker for the occurrence of




Table 15.1 Percentage of spouses and probands dying within a year of spousal
hospitalization, by condition, separately for husbands and wives
Number of Percentage of Percentage of
couples with husbands dead wives dead
this disease within one year within one year
o . occurring of the wife’s of the wife’s
Wife’s diagnosis in the wife diagnosis diagnosis
Sepsis _ 3,971 7.38 27.73
Pneumonia 15,884 7.17 17.92
Colon cancer 5,056 6.39 19.44
Pancreas cancer 641 6.86 80'97
Lung cancer 2,416 5.55 55:09
Leukemia or Lymphoma 1,538 7.54 52.93
All Other Malignancies 18,158 5.06 27.57
Stroke ' 24,674 6.90 18:59
Dementia 2,642 8.55 21.23
Psychiatric disease 4,893 7.50 7.26
Ischemic heart disease 30,188 6.19 13 .39
Congestive heart failure 13,261 7.46 25 -60
COPD . 8,335 6.37 13.95
Abdominal surgical disease 27,042 6.29 8.02
Hip and serious fractures 18,087 8.59 12.63
All other diagnoses 170,483 591 9.76
Total ’ 347,269 6.33 13.76
Number of Percentage of Percentage of
couples with wives dead husbands dead
this disease within one year within one year
. . occurring in of the husband’s of the husband’s
Husband’s diagnosis the husband diagnosis diagnosis
Sepsis . 5,022 4.04 34.87
Pneumonia 23,594 4.51 30.23
Colon cancer 6,559 2.99 23.65
Pancreas cancer 678 3.54 - 82.01
Lung cancer . 4,329 344 66:20
Leukemia or Lymphoma 2,121 3.35 65.11
All other malignancies 21,263 2.82 ‘ 36.66
Stroke . 31,471 3.65 22:73
Demeptla 3,348 4.99 37.81
Psychiatric disease 2,666 5.74 19.50
Ischemic heart disease 50,596 2.94 15 .89
Congestive heart failure 18,644 4.25 34.47
COPD 9,532 4.12 24.12
Abdominal surgical disease 26,623 3.46 12.81
Hip and serious fractures 9,800 5.09 28.10
All other diagnoses 167,234 3.39 17'22
Total 383,480 3.53 21.83
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the diagnoses of interest. Of course, in some cases, the disease in question
could have been noted prior to the time of hospitalization during the fol-
low-up period (e.g., during outpatient visits), but we nevertheless regard
hospitalization as a marker for a particularly burdensome stage of the dis-
eases in question. We treated the date of first hospital admission during the
time period after January 1, 1993 as the anchoring date of disease occur-
rence for the purpose of assessing impact of spousal illness on probands.
Each person in each couple in our cohort could have multiple hospitaliza-
tions (though most, 60 percent, had zero, one, or two) over the nine-year
follow-up, but we marked each spouse only upon the occurrence of their
first hospitalization.

For each individual, we also looked back through three years (1990—
1992) of prior inpatient claims in order to detect what illnesses, if any, they
had at baseline and thus establish a morbidity burden as of January 1,
1993. The necessity of determining baseline morbidity at cohort inception
is the reason for the criterion of greater than sixty-eight years of age for cer-
tain analyses (i.e., the Cox models in table 15.2), because patients who were
less than sixty-eight in 1993 could not have had Medicare claims filed for a
full antecedent three-year period. This three-year duration of retrospective
ascertainment of health problems has been shown to be adequate for the
detection of prevalent chronic conditions (Zhang, Iwashyna, and Chris-
takis 1999; McBean, Warren, and Babish 1994). We used the Charlson
score to summarize baseline morbidity (Zhang, Iwashyna, and Christakis
1999), and we trichotomizeditas0,1,or =2. Asa further measure of base-
line health, we also counted the number of weeks each individual had spent
in the hospital in the prior three years.

All of the variables used here have been previously Vahdated or exten-
sively exploited. Investigators have assessed, for example, the optimal use
of Medicare data for measuring age (Kestenbaum 1992) and race (Laud-
erdale and Goldberg 1996). We determined whether the couple was below
the state poverty line using previously described methods (Carpenter 1998;
Clark and Hulbert 1998; Escarce et al. 1993; Pope et al. 1998). With respect
to reliability of claims for detection of specific diseases, prior work has
shown that claims have a sensitivity ranging from 89 percent to 93 percent
for the detection of a wide variety of conditions in medical charts (e.g., can-
cers of various kinds, congestive heart failure, hip fracture, etc.) (Fisher
et al. 1992; Romano and Mark 1994; Bergmann et al. 1998; Krumholz et al.

1998; Cooper et al. 1999; Benesch et al. 1997). Specificity for these condi-
tions is also very high and ranges from 99 percent to 100 percent (Romano
and Mark 1994). The properties of claims in the more global assessment of
overall morbidity burden have also been validated (Zhang, Iwashyna, and
Christakis 1999).

For certain results, there is one further proviso, namely, that neither
member of the couple be a member of a staff-model HMO. This restriction




Table 15.2

Hazard of proband death depending on spousal death or hospitalization

Hazard ratio of death (95% CI)

Male probands ~ Female probands
. Spousal death
Widowhood 1.205%** 1.169%%* .
(1.189-1.221) (1.151-1.187)
. Spousal hospitalization (diagnosis)
Sepsis 1.089** 1.071
. (1.012-1.172) (0.979-1.171)
Pneumonia 1.062%%* 1.058%*+*

Colon cancer
Pancreas cancer

Lung cancer

Leukemia or Lymphoma

All other cancers

Stroke

Dementia

Psychiatric disease

Ischemic heart disease

Congestive heart failure

Chronic obstructive pulmonary disease

Abdominal surgery

Hip and other serious fractures

All other diagnoses

Covariate controls

Age of husband (years)

Age of wife (years)

Wife older than husband

Couple below poverty line

(1.025-1.100)
1.016
(0.949-1.087)
0.863
(0.536-1.388)
0.939
(0.800-1.103)
1.077
(0.911-1.273)
0.988
(0.950-1.028)
1.061%%*
(1.030-1.092)
1.21 5%
(1.115-1.323)
1.191%%*
(1.122-1.265)
1.045%%x
(1.018-1.072)
1.115%%*
(1.071-1.162)
1.118%%x
(1.065-1.175)
1.038%%x
(1.011-1.065)
1.146%%
(1.112-1.182)
1.019%%*
(1.006-1.032)

1.093%%%
(1.091-1.094)
1.001
(1.000-1.003)
1.051%%x
(1.037-1.065)
1.341%
(1.318-1.364)

(1.015-1.103)
1.012
(0.933-1.096)
1.18
(0.654-2.132)
1.135
(0.958-1.344)
1.081
(0.869-1.344)
0.956
(0.908-1.007)
1.047%%
(1.009-1.085)
1.279%%
(1.143-1.433)
1.315%%x
(1.182-1.462)
0.966**
(0.938-0.995)
1.146%**
(1.092-1.204)
1.131%%%
(1.061-1.207)
1.026
(0.990-1.062)
1.106%**
(1.043-1.173)
1.008
(0.990-1.026)

1.001
(0.999-1.003)
1.096%**
(1.094-1.098)
1.042%%%
(1.025-1.059)
1.433%%*
(1.404-1.462)

Table 15.2 (continued)

Hazard ratio of death (95% CI)

Male probands ~ Female probands
Charlson score of husband =1 1,520+ 0.977**
(1.500-1.540) (0.960-0.994)
Charlson score of husband = 2 2.205%%* 0.972%*%*
(2.181-2.230) (0.956-0.988)
Charlson score of wife = 1 1.01 1.936%**
(0.995-1.026) (1.904-1.968)
Charlson score of husband = 2 0.99 2.959%%*
(0.975-1.007) (2.915-3.004)
Number of weeks husband in hospital in 1990-1992 1.030*** 0.995%#*
. (1.030-1.031) (0.993-0.997)
Number of weeks wife in hospital in 1990-1992 0.998*** 1.030%%*
(0.996-0.999) (1.029-1.031)
Race of husband: black 1.096%** 1.120%%*
(1.025-1.171) (1.032-1.216)
Race of husband: Asian 0.818%** 0.923
(0.757-0.883) (0.839-1.015)
Race of husband: Hispanic 0.879%** 1.01

Race of husband: other
Race of husband: unknown
Race of wife: black

Race of wife: Asian

Race of wife: Hispanic
Race of wife: other

Race of wife: unknown

(0.852-0.906)
1.039

(0.958-1.127)
2.028%**

- (1.953-2.105)

0.953
(0.892-1.018)
0.877%5
(0.807-0.953)

0.954
(0.907-1.002)

0.99
(0.929-1,054)

0.819%%
(0.783-0.855)

(0.973-1.048)
0.910
(0.822-1.008)
0.837%%*
(0.795-0.882)
0.96
(0.884-1.042)
0.720%%%
(0.646-0.802)
0.735%%*
(0.689-0.785)
1.210%%*
(1.125-1.302)
1.834%%*
(1.753-1.920)

Notes: The table shows Cox regression models of survival, separately for husbands and wives,
with hazard ratios and 95% confidence intervals. Subjects were followed from January 1, 1993
to Janmary 1, 2002. Widowhood and spousal hospitalizations are treated as time-varying co-
variates during the follow-up period. Spousal hospitalizations were the principal diagnosis
for the first hospitalization, if any, noted during follow-up. All covariates measured at
line at January 1, 1993. The omitted category for Charlson score measures is zero and for race

is white.
##% Gionificant at less than the 1 percent level.
#* Gignificant at less than the 5 percent level.

base-
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is required since such individuals cannot have their complete health histo-
ries ascertained in the claims. This exclusion accounts for less than 7.0 per-
cent of the impaneled sample.

15.1.2 Statistical Methods

We employ both conventional survival models (Cox regression) and also
fixed effects methods to analyze our data. The former offer the advantage of
explicitly estimating the effects of measured attributes (e.g., age) on the out-
comes of interest and, more importantly, permit a more flexible parameter-
1zation that allows us to separately estimate the effects of caregiving and
widowhood. The latter offer the substantial advantage of controlling for
time-invariant factors that might confound the effects of interest, whether
they are measured or not.

In the Cox regression models, the dependent variable is the duration of
survival of the proband, from January 1, 1993 until January 1, 2002. Perti-
nently, we treat spouse’s diagnosis with a disease and spouse’s death as sep-
arate time-varying covariates, with the result that the estimate of the im-
pact of a spouse being hospitalized with one of the sixteen conditions upon
a proband takes into account whether the spouse does or does not subse-
quently die. These models are restricted so that all subjects are a minimum
of sixty-eight years old. We used a Wald test to evaluate the difference be-
tween the time-varying indicators of spousal hospitalization and spousal
death in the same model. Tests for violations of the proportionality as-
sumption for key variables revealed no problems.

Fixed effects models permit the estimation of the effect of factors such as
the occurrence of a particular diagnosis in a spouse, which does change
over the longitudinal follow-up, while accounting for any measured or un-
measured factors that do not change—whether these factors pertain to the
spouse, the proband, or the couple. This is accomplished by using each
couple as its own control, comparing the time at which a spousal diagnosis
occurred with times at which it had not. While it is true that the measured
~ and unmeasured variables we wish to control for (e.g., poverty, smoking,

education, toxic exposure history, marital happiness) might indeed not be
absolutely stable over time, their temporal variability (which we cannot
control) is likely to be very small relative to their between-couple variabil-
ity (which we can control).

Hence, taking a discrete-time approach with couple-days as the units of
analysis, we performed a conditional logistic regression predicting whether
or not a death occurs on a given day. Each couple is treated as a separate
stratum, thereby controlling for all stable differences between couples. This
approach has seen several methodological and applied articles in the epi-
demiology literature, where it is called the case-crossover design (Maclure
1991; Marshall and Jackson 1993; Redelmeier and Tibshirani 1997), and
we used a modification called the case-time-control design (Suissa 1998).
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Despite its salient advantages, this method has some limitations. For ex-
ample, the covariates of interest cannot be monotonic functions of time.
Consequently, our modeling approach uses dummy variables for spouse
hospitalized for disease X within the last 30, 60, 90, 180, 360, and so on,
days. This feature also offers the advantage of allowing us to explicitly in-
vestigate the shape of the effect of a spouse’s illness (and/or death) on a
proband’s death across time (Allison and Christakis 2006). As imple-
mented, these models estimate the effect of spousal diagnosis, with or with-
out subsequent death, on proband death.

15.2 Results

15.2.1 Cohort Attributes

At cohort inception (N = 518,240), the mean age of the husbands was
75.4 years and of the wives 72.9 years; in 79.1 percent of the couples, the
husband was older than the wife; 90.1 percent of the husbands and 92.1
percent of the wives were white; 5.4 percent of the couples were below their
state poverty line. The mean Charslon comorbidity score of the husbands
at cohort inception was 0.50 and of the wives, 0.30. From January 1, 1993
to January 1, 2002, 383,480 (74.0 percent) of the husbands and 347,269
(67.0 percent) of the wives were hospitalized at least once. Over the same
time period, 252,557 of the husbands (48.7 percent) died and 156,004 (30.1
percent) of the wives died; in 95,330 couples, both parties died.

15.2.2 Spousal Iliness and Proband Death
in the Elderly: Unadjusted Results

Table 15.1 shows the percentage of probands who die within one year of
their spouse being hospitalized with one of sixteen disease categories at any
time during the nine-year follow-up. For example, whereas 6.39 percent of
husbands die within a year of their wife being hospitalized with colon can-
cer, 6.90 percent die within a year of their wife being hospitalized with a
stroke, 8.55 percent die within a year of their wife being hospitalized with
dementia, and 7.50 percent die within a year of their wife being hospital-
ized for psychiatric disease. Symmetrically, whereas 2.99 percent of wives
die within a year of their husband being hospitalized with colon cancer,
3.65 percent with a stroke, 4.99 percent with dementia, and 5.74 percent
with psychiatric disease.

The median number of days between a wife’s hospitalization and a man’s
subsequent death, in those couples with both these events, was 1,103, and
between a husband’s hospitalization and a woman’s death was 1,287.

Table 15.1 also reports the percentage of spouses who themselves die
within a year of their own hospitalization; the disease categories show sub-
stantial and plausible variation in their lethality. For many diseases, the
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majority of patients themselves die within a year of hospitalization, further Table 15.3

supporting the importance of separating the impact on probands of the oc-
currence of disease versus death in spouses. |

Odds ratios for proband death within six months conditional on new spousal
hospitalization, by spousal diagnosis

Impact Impact of ‘
15.2.3  Cox Regression Models: Adjusting for Measured Covariates dizgflxlsf'fsson dﬁgﬁ}s SH .

The Cox models in table 15.2 provide estimates of the effect of spousal husband’s odds wife’s odds of

illness on proband risk of death after adjusting for whether the spouse dies of death within death within 3‘
and after adjusting for other measured attributes of both parties including Disease catcgory six months 5% Cl six months 5% Cl ! \ |
their age and baseline morbidity. For example, the occurrence of colon , Sepsis 1.198 1.006 - 1.427 1142 0.924 1411 |
cancer in a wife does not itself affect the husband’s risk of death (HR 1.02 Pneumonia 1.325 1213 1.448 1.232 1122 1.353 i
95 percent CI: 0.95-1.09), whereas the occurrence of a stroke in a wife, Colon cancer 1.153 0970 1371 0.974 0780 1215 ‘ ‘ ‘
raises the husband’s ri . Pancreas cancer 1.310 0.818  2.098 1.658 0.936 2.937 I
CHF by 12 perc;i r(11§11;b311 ? 5 e;gent (HR lc(;6 95 percent CI: 1.03-1.09), Lung cancer 0.963 0742 1252 1271 0995  1.624 :
12, 95 percent CI 1.07-1.16), dementia by 22 Leukemia/Lymphoma 1.605 1231 2.093 1.101 0.768 1.579 |
percent (HR 1.22, 95 percent CI: 1.12-1.32), and psychiatric disease by 19 - All other cancers 1.033 0934 1.143 1.060 0933 1.205 I
percent (HR 1.19, 95 percent CI: 1.12-1.27). Similarly, the occurrence of Stroke 1.105 1024 1191 1.102 1.006 - 1.207 |
colon cancer in a husband has no effect on a wife (HR 1.01, 95 percent CI: . Dementia 1.472 1217 1.780 1.381 » 11051725 “
0.93-1.10), wher ’ ; PN : ) Psychiatric disease 1.584 1.356  1.851 1771 1389  2.256
cont (HR)l 05 eggasee;glstbé?dls Osiolkg 9r alsces awife’s risk of death by 5 per- Ischemic heart disease 1119 1041 1203 1132 1045  1.226 i
70D :1.01-1.09), CHF by 15 percent (HR 1.15,95 CHF 1.105 1.003 1217 1.272 1.144 1416 I
percent CI: 1.09-1.20), dementia by 28 percent (HR: 1.28, 95 percent CI: COPD 1.212 1.064 1.381 1.364 1.172  1.587 ‘1‘
1.14-1.43), and psychiatric disease by 32 percent (HR 1.32, 95 percent CI: Abdominal surgery 1.124 1042 1213 1.189 1075 1315 h
1.18-1.46). ) Hip and other Serious fractures 1.352 1253 1.460 1.178 1.026 1.352 MH |
All other diagnoses 1.140 1105 1175 1.178 1131 1.226 H\

.The resultsin table 15.2 also reveal that in the case of both husbands and
wives, the death pf a spouse is associated with 20 percent and 17 percent |
increase, respectively, in the hazard of death net of the health burden im- w

posed by the spouse’s anteceding illness as marked by their hospitalization.
Moreove’r, for men, their hazard of death (over the following nine years) is
higher if they are older in age, their wife is older than they are, they are
black, they have a higher baseline morbidity (measured either as a Charl-
son score or number of days spent in the hospital), or they are poor. For
women, their hazard of death is higher for the same reasons.

A reduced form Cox model (not shown) with an indicator for the occur-
rence of any disease at all showed that the occurrence of any hospitaliza-
tion in a wife increases a husband’s risk of death by 4.2 percent and the oc-
currence in a husband increases a wife’s risk of death by 2.3 percent, even
after controlling for whether the hospitalized person subsequently dies.
Moreover, comparison of the effect of any hospitalization to a death re-
Vegls that a spouse’s (husband’s or wife’s) recent diagnosis (within the past
thirty days) is about 75 percent as bad for a proband’s mortality as a
spouse’s death within the past thirty days.

1524  Fixed Effects Models: Adjusting for
Measured and Unmeasured Attributes

.Ta'ble .15 -3 gives the relative odds of a proband dying on a particular day
within six months of a spouse’s hospitalization, depending on whether a

spouse is hospitalized with one of the sixteen conditions at any time be-
tween 1993 and 2001, separately for male and female probands. Hospital-
ization for a variety of serious conditions in wives increases the risk of a
husband’s death within six months of the diagnosis: the diagnosis of acute
events such as a stroke, heart attack, pneumonia, or hip fracture in a
woman will increase a husband’s odds of death within six months, net of all
stable attributes of both partners, between 10 percent and 35 percent. The
diagnosis of diseases such as dementia or psychiatric conditions increase
the odds of a husband’s death within six months by 47 percent and 58 per-
cent, respectively. The diagnosis of most cancers in a wife does not appear
to affect her husband’s risk of death within six months.

Similarly, hospitalization for a variety of serious conditions in husbands
increases the risk of wife’s death within six months of the diagnosis: the di-
agnosis of acute events such as a stroke, heart attack, pneumonia, or hip
fracture in a woman will increase a husband’s odds of death within six
months, net of all stable attributes of both partners, between 10 percent
and 23 percent. The diagnosis of diseases such as dementia or psychiatric
conditions increase the odds of a husband’s death within six months at 38
percent and 77 percent, respectively. The diagnosis of any cancer in a hus-
band does not appear to affect his wife’s risk of death within six months.
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Expanding to a broader time window than just six months, figure 15.1
shows the impact of the occurrence of a spousal hospitalization in general,
without regard to spouse’s particular diagnosis, upon a partner’s risk of
death. When one person is hospitalized with any disease, the other’s risk of
death shows a statistically significant increase above baseline and remains
elevated for at least two years. This is the case even after accounting for all
stable measured or unmeasured attributes of the couples, which are con-
trolled for in this model, and without regard to whether the hospitalized
spouse lives or dies. For both men and women, the effect of spousal diag-
nosis is greatest just after the hospitalization and lowest at roughly six
months after the occurrence.

Figures 15.2 and 15.3 graphically show the impact of spousal diagnosis
on proband risk of death across a two-year horizon for a selection of eight
of the sixteen conditions, separately for male and female probands. In gen-
eral, these graphs have a U shape with a nadir at 90-180 days.

15.3 Discussion

Prior work on the widower effect and caregiver burden may conflate the
two phenomena. It is important, in studies of caregiver burden, to parse
out the adverse health impact of widowhood itself and, in studies of the
widower effect, to parse out the impact on a proband of a spouse’s pre-
death illness or disability. Indeed, we find that it may be roughly as bad for
a proband’s health, relatively speaking, to have a partner be hospitalized
with a serious disease as it is for that partner to die. Our diagnosis-specific
results suggest that possibly a substantial part of the widower effect may be
related not to the death of the spouse, but to the fact that they were ill with
particular kinds of diseases before they died. Moreover, independent of the
foregoing, the temporal pattern of the caregiver burden effect also suggests
that the impact of caregiving may involve both the acute stress of the oc-
currence of the spouse’s illness and a longer-term effect of losing the ongo-
ing support of the spouse.

We specifically hypothesized that particular spousal diagnoses could
vary in how burdensome they are to probands and hence the extent to
which they affect proband health and mortality. The more a disease inter-
feres with a person’s physical or mental ability, regardless of the extent to
which it is deadly, the worse for the partner of the ill person. There are a
number of possible ways that diseases might be assessed in terms of their
impact on the afflicted person’s health status and consequently their bur-
densomeness. For example, prior work has documented that diseases vary
in their impact on the activities of daily living (ADL) score (Ferrucci et al.
1997; Rosen et al. 2000; Covinsky et al. 1997). Other studies have spe-
cifically examined disability rates in individuals at various time intervals
after hospitalization with various diseases (Gill et al. 2004; Landrum and
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of death.
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Steward 2004). One study found that stroke or hip fracture are more likely
to cause new and serious disability than Congestive Heart Failure (CHF)
or cancer (Ferrucci et al. 1997). Yet another way to rank diseases relies on
SF-36 measures of physical or mental function, and one meta-analysis of
over 15,000 patient reports ranked disease groups in the following order,
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from most to least impact: cerebrovascular conditions, cardiovascular
conditions, respiratory conditions, and cancer (Sprangers et al. 2000).
The purpose of ranking diagnoses according to such measures is not to
adjudicate among the various ways of ranking diseases, nor to directly es-
timate the effect of ADL or other decrements per se on a partner’s health.
For such a purpose, it would clearly be ideal (though impossible, given our
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sample size requirements) if we could have, for each patient regardless of
their diagnosis, more detailed measures of their health or disability status
or even the actual demands they make of their partner. Rather, the object
in using this prior work is to provide support for the contention that diag-
noses do indeed vary in their burdensomeness and therefore to assist in in-
terpreting our results. In general, our results confirm that diseases do vary
and that cancer diagnoses appear especially nonburdensome. While de-
mentia, the most frequently studied diagnosis with respect to caregiving, is
on the upper end of burdensomeness (at least as we have measured it here,
in terms of risk to a proband’s life), other diseases, such as chronic ob-
structive pulmonary disease (COPD) and psychiatric conditions appear to
rival it even though they are less lethal.

Both the widow/er and caregiver effects conform to theories and find-
ings regarding the role of stress and social support in health and mortal-
ity (House, Landis, and Umberson 1988; Berkman and Syme 1997; Thoits
1995; Berkman, Geo-Summers, and Horwitz 1992; Berkman and Glass
2000; Cohen et al. 1997; Esterling, Kiecolt-Glaser, and Glaser, 1996). As
such, it is possible to postulate two broad mechanisms whereby illness in
one spouse might affect the health and risk of death of the other: illness or
death in a spouse may impose stress on the proband, and illness or death in
a spouse may deprive a proband of social support previously offered by the
spouse. These two effects, while both negative, may, however, operate over
different time frames. For example, the stress effect might last for a few
weeks or months and the support effect might last for several years. More-
over, the former might have immediate onset and decrease with time (as
the proband recovers from the acute shock of the onset of serious illness in
the spouse) and the latter might increase with time (as the absence of
spousal support cumulates). Once a spouse falls seriously ill (or dies), pro-
bands might begin to exhibit harmful behaviors, ranging from drinking
to bad dietary practices to accident-prone activities with an attendant in-
crease, over the longer term, in the hazard of death (Umberson 1987, 1992;
Iwashyna 2001). Stress and the lack of social support may also adversely
affect biological parameters (Cohen et al. 1997).

Thus, we also hypothesized that the impact of being in a caregiving role
might vary according to the duration in that role and we found, across a
broad range of diagnoses, a U-shaped function with a nadir at 90-180 days.
One interpretation of this shape is that early in the course of a spouse’s ill-
ness, a proband experiences a stress effect, to which he or she eventually
adapts such that the health risks of being a caregiver decline; eventually,
however, the lack of social support from the newly seriously ill spouse be-
comes a problem, and health risks in the proband increase again. Interest-
ingly, some prior work on the risk of death in probands depending on the
duration of bereavement (i.e., time since the death of their spouse) has sug-
gested a similar U-shaped function with a nadir between 0.5 and 1.0 years
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(Martikainen and Valkonen 1996b), and work on how duration of aware-
ness of a husband’s impending death affects a wife’s long-term anxiety re-
veals a similar U-shape (Vadimarsdottir et al. 2004).

Although wives are more likely than husbands to be caregivers (for nu-
merous reasons, ranging from longer female life expectancy to the pressure
to fill a social role), most studies have suggested that wives report higher
levels of burden than husbands who are caregivers or than control pop-
ulations (Barusch and Spaid 1989; Pruchno and Resch 1989; Russo and
Vitaliano 1995; Dunkin and Anderson-Hanley 1998), with attendant psy-
chological consequences. Our work shows that, over a broad range of
diseases, and when burden is measured as the risk of death, husbands suf-
fer as much, marginally speaking, as wives from having a seriously ill part-
ner. However, some of these effects may be gendered in ways that warrant
further exploration. Since husbands and wives bring different benefits to a
marriage, husbands and wives may rely on each other for different kinds of
assistance (Waite and Gallagher 2000); therefore, different health deficits
in partners might affect husbands and wives differently. Thus, for example,
mental deficits in husbands may be worse for wives than mental deficits
in wives are for husbands; physical deficits in wives may be worse for hus-
bands than physical deficits in husbands are for wives. We found some sug-
gestive evidence of disease heterogeneity in this regard, but more work is
needed to clarify any such gendered effects.

We used observational epidemiological methods to evaluate the effects
of interest since a randomized controlled intervention trial—involving as-
signing spouses to different diseases—clearly would be impossible. In such
circumstances, observational studies are our best source of clinical evi-
dence (Abel and Koch 1999, Concato, Shah, and Horwitz 2000). Epidemi-
ological studies, however, raise unavoidable concerns regarding confound-
ing or selection. In order to get the large size and long follow-up needed to
evaluate the phenomena of interest here, we had to forego other informa-
tion about cohort members that would have been useful. Moreover, we
lack information about time-varying traits of probands and couples other
than the occurrence of spousal disease or death. Such a lack of informa-
tion, and the non-random assignment of couples to different spousal ill-
ness conditions, is unavoidable.

However, the implementation of fixed effects models helps to partly mit-
igate this concern. This method also helps mitigate concerns regarding the
possible endogeneity of the processes leading to a spouse’s hospitalization
and the proband’s likelihood of dying. For example, there might be un-
measured traits that make a proband unable to care for a spouse, that there-
fore increase the spouses’ probability of being hospitalized (given the on-
set of a particular condition), and that are correlated with the proband’s
own risk of death during the caregiving period. In addition to the fact that
our fixed effects models can adjust for such (unmeasured) traits, it is also
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worth noting that the probability of being hospitalized for most of the dis-
eases we are considering here (e.g., MI, stroke, sepsis, hip fracture, ab-
dominal surgery) is unlikely to depend much on attributes of a proband.
Finally, such fixed effects models seem especially appropriate in the pres-
ent setting because once people reach the age of sixty-five, their educa-
tional status, wealth, taste for health care, and health habits tend to be
stable, and such attributes can be seen as having a fixed effect on individ-
ual’s propensity to fall ill or die.

The supposition that being in a caregiver role is causally associated with
subsequent harm to the health of a proband is supported by additional
aspects of our findings, not limited to the magnitude of the effects we ob-
serve. For example, our data suggest a kind of dose/response relationship
whereby different diseases, of different burdensomeness (as described by
prior work), have different marginal risks of death. In addition, our find-
ings comport with other customary criteria regarding the likelihood of
causation based on epidemiological data, including the temporal order,
eonsistency with past studies, and biological plausibility of the associa-
tion. Nevertheless, further study will be needed.

_ Our work has a number of other limitations. We use “caregiver” to sig-
nify being in the caregiving role. But we cannot actually be sure that the
proband provided any care to the spouse. The kind of data required for our
study of mortality effects (e.g., the sample size) necessarily lacks detail on
caregiving activities and on whether caregivers other than the spouses are
also involved. Nevertheless, we do document an effect on the partners of ill
persons. We also focus here on a single (hard) endpoint, namely, proband
death. However, we see this as an advantage. That is, whereas in prior stud-
ies of widowhood both the exposure (death of a spouse) and the outcome
(death of a proband) have been unambiguously and consistently defined,
prior studies of caregiver burden—or the effect of illness of one party on
the health of the other—have used variable outcomes that make compar-
isons across populations and diseases difficult and have typically been con-
ducted with one disease or one type of couple. Our work avoids this prob-
lem by focusing on death as an outcome.

Though inter-individual health effects of the kind investigated here are
fr‘equently overlooked, they may have substantial clinical and policy sig-
nificance. Most generally, illness and death in individuals who, being em-
bedded in social networks, are connected to their spouses and to others,
can impose health externalities on these other people (Christakis 2004;
Christakis and Iwashyna 2003). Whatever the adverse health consequences
to a person from falling ill, and whatever the mitigation of these conse-
quences attributable to the receipt of medical care, there may be health
consequences that also accrue to those to whom the sick person is con-
nected. This in turn means that efforts to reduce disease, disability, and
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death can be self-reinforcing as a decrease in the burden of these events in
one individual can have cascading benefits for others. Therefore, health
care might indeed be more socially efficient than an individual, patient-
level perspective might suggest (Christakis and Iwashyna 2003). For ex-
ample, there is evidence that disability rates among the elderly have been
falling at 0.5 percent to 2.5 percent per year over the last decades (Freed-
man, Martin, and Schoeni 2002). It is conceivable that some fraction of the
decline in disability may be related to positive health externalities or may
be self-reinforcing. That is, if disability or death in one person can con-
tribute to disability or death in others, then reductions in disability may
have multiplicative effects because of social network ties.

Our findings therefore have implications for the assessment of cost-
effectiveness of medical interventions. There may be collateral benefits of
health care interventions upon the relatives of patients, and these benefits
may enhance the cost-effectiveness of the intervention. Thus, in the present
case, medical care delivered to patients that alleviates the burdensomeness
of their condition may benefit not only the patients, but also their spouses
or other loved ones, and this may increase the overall cost-effectiveness of
medical care.

Our findings can also inform the delivery of support services to care-
givers. A recent randomized controlled trial of 300 stroke patients and
their caregivers found that training the caregivers in caregiving lowered the
costs of care for the patients and decreased their anxiety; moreover, trained
caregivers experienced less caregiver burden, anxiety, and depression, and
they had a superior quality of life (Kalra et al. 2004). Our work suggests
that such interventions to assist caregivers are especially likely to be useful
in diseases like stroke and selected others, but less so in cancer. Moreover,
the timing of such interventions might be optimally matched to the time of
greatest risk of caregivers: for example, just after the initial occurrence of
the disease.

Finally, patients themselves care about how their illness affects others to
whom they are connected (Steinhauser et al. 2000). The fact that illnesses
can have palpable effects on the health of others to whom patients are con-
nected will likely interest patients as they seek to maintain their social re-
lations and seek to avoid imposing burdens on their loved ones throughout
their own experience of their condition.
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