DIVORCE-INDUCED HEALTH DECLINE AND IMPACT ON MORTALITY RISK

Short abstract

Divorce has long been linked to elevated mortality, however, the causal mechanisms underlying this
relationship is complex and remain insufficiently identified. Health is an important factor which may
distort the relationship between divorce and mortality. Germany offers an ideal setting to examine the
link between divorce, health and death: extensive pension-registry microdata combines life histories,
detailed divorce measures, sickness-leave records and mortality. In our paper, we use propensity score
matching to generate three controls for each divorced individual. We implement three matching
specifications, 1) using only pre-divorce sociodemographic and rehabilitation related variables to
capture life biographies and pre-divorce health, 2) additionally predicting rehabilitation risk two years
after the year of divorce and 3) additionally predicting mortality risk five years after the year of divorce.
The second and third specifications generates rehabilitation and death prognostics scores which allow
us to further account for changes in health and mortality outcomes not attributed to divorce itself. We
then calculated the weighted average treatment effect for rehabilitation incidence, duration, time to
first rehabilitation after the divorce year and time to death after the divorce year. Preliminary results
show a small positive effect of divorce on cumulative rehabilitation incidences and annual
rehabilitation duration. Furthermore, divorce also increases the delay in the first rehabilitation after
the divorce year while it decreases the time to death. Using the second and third specifications lessen
the effect of divorce on annual rehabilitation duration and time to death, but increases the delay to
first rehabilitation. The next step is for us to use mediation models to decompose the direct and
indirect pathways to death from divorce.

Long abstract

Motivation

Divorce has long been linked to elevated mortality, however, the causal mechanisms underlying this
relationship is complex and remain insufficiently identified. Health is an important confounding factor
that can be affected by divorce, however, reverse causality may also be an issue, since differences in
health behaviors between couples can lead to divorce (Torvik, et al., 2015). In our study, which is part
of the project, ‘Divorce and Diagnosis (DiDi): Register-Based Analysis on the role of Divorce in Health
and Employment Dynamics’, we account for pre-existing differences in health to identify whether the
effect that divorce has on post-divorce health and mortality persists. Germany offers an ideal setting.
Up until now, there has been limited relevant studies due to data constraints. Since 2011, however,
pension registries can be linked with a unique identifier, allowing us to combine life histories, detailed
divorce measures, diagnoses, rehabilitation and mortality. Furthermore, Germany presents an ideal
case for such an investigation due to its aging population. While younger cohorts might offer sharper
attribution of immediate health shocks to divorce, their low mortality rates limit statistical power for
studying time-to-death outcomes.

Research question

RQ1: How does divorce change the probability of and time until entering a rehabilitation spell and
duration?

RQ2: Decomposition of rehabilitation spells on death into direct and indirect (through divorce) effects
Literature

The link between divorce and mortality risk has been widely discussed in sociological and
epidemiological studies, but causal evidence remains scarce. Most studies simply treat divorce as



another life-course state in descriptive life trajectory approaches or include divorce as a dummy into
a Cox regression. Leopold (2018), for example, looks at short, medium and long-term effects of divorce
between genders and finds that while men are more vulnerable short-term in terms of well-being,
there is less of a difference in the medium-term between genders in terms of health, wellbeing and
social factors. In the long-term, however, women are more likely to suffer from poverty risk due to a
loss in household income and single parenting.

Divorce per se is rarely a direct determinant of death, except in exceptional circumstances, such as
suicides or homicides committed immediately after a separation. More commonly, however, divorce
rather shortens lives through psychological, behavioral and social channels. In the psychology
literature, biological indicators are linked to divorce and the onset of disease. Sbarra and Nietert (2009)
find that being divorced is a key predictor of early death in the Charleston Heart Study. Sbarra et al.
(2012) explain the mechanisms through which certain divorced people are at risk for an early death by
looking at biological linkages, stress and the trajectory towards bad health outcomes.

Potential proxies for health as a predictor of mortality are the spells and duration of medical
rehabilitation for mental health related illnesses. A logistic regression was used to determine all-cause
mortality and the 30-day readmission rate for mental health related issues in Wade and Pevalin (2004)
who found that those who are in the process of divorcing or already divorced tend to have worse
mental health than married individuals. Bjorkenstam et al. (2013) find that divorced individuals had a
higher probability of receiving psychiatric inpatient care compared to married individuals. Bracke et al.
(2010) find that divorced and separated individuals seek professional treatments for mental health
caress at a higher rate than married individuals. It is important to examine the mental health channel
as physical health is often closely related. For instance, positive mental health is linked to reduced
onset of chronic diseases. On the flip side, negative mental health is often linked to unhealthy
behaviors, such as addiction, stress or poor sleeping habits, which then increases the probability of
developing health complications (Doan, et al., 2022). Carter et al. (2025) find that being divorced can
cause depression treatments to be less effective and lead to a longer time to remissions. Mental health
is subsequently important for predicting the lives individuals lead shortly before death. Raab et al.
(2018) map out the how individuals experience functional limitations and whether that is exacerbated
by depression in the eight years leading up to death. Individuals who self-reported as depressed tend
to have an increase in functional limitations over time.

Data and Methodology

The Research Data Center of the German Pension Insurance Fund allows linkages of different datasets
starting from the reporting year 2011 through a unique identifier (Forschungsdatenzentrum
Rentenversicherung, 2025). The datasets we use are Active Insured Persons (AKVS), Latent Insured
Persons (LTVS), Insured Persons’ Pension Portfolio (RTBN), Termination of Pensions due to Death
(RTWF), Completed Rehabilitation in the Insurance History (RSD) and Pension Equalization Statistics
(VA).

The AKVS, LTVS and RTBN are merged by the German Pension Insurance Fund. The AKVS dataset
contains individuals who are still actively contributing to the pension fund hence it generally represents
individuals who are employed. The LTVS dataset contains individuals who have paused pension fund
contributions but have not yet retired (nor drawn from their pension fund). It may include individuals
who are unemployed, undergoing further education, on parental leave, etc. The RTBN dataset contains
individuals who are drawing from their pension fund, i.e. retired individuals. The merged dataset,
BASE, allows us to map out the full life-course coverage of individuals. If we only considered only RTBN,
the sample is biased towards individuals who have contributed and lived long enough to draw a
pension, ignoring those individuals who have undergone rehabilitation or died before drawing a



pension. Considering only AKVS ignores rehabilitation efforts and gray divorces. To round up the
dataset, it is also important to consider LTVS which details what happens between employment and
retirement.

We then supplement the merged dataset with the RTWF, RSD and the VA. The RTWF details pension
terminations due to deaths. If the death information from the merged dataset is inconsistent with the
information in the RTWF, the individuals (cases) are dropped. The RSD dataset details the completed
rehabilitations and include information such as the broad diagnosis group, the type of rehabilitation
benefits applied for, start and end date of rehabilitation. The RSD dataset also includes individuals with
withdrawn, transferred or rejected applications. We only include individuals whose applications were
successful and who completed the rehabilitation spell. Furthermore, about 5% of individuals undergo
three or more rehabilitation spells per year. We also drop these individuals. We then supplement the
merged dataset by including the additional rehabilitation information for the remaining individuals in
the RSD dataset. The VA dataset includes information related to divorce and only contains divorced
individuals. From the VA, we can obtain the date of divorce, pension supplements and deductions
which result from divorce.

Since divorce is not randomly assigned, it is important to ensure that divorced individuals are similar
to non-divorced individuals. For each divorced individual, we draw three controls without
replacement. To generate a comparable control group, we use three specifications. In the first
specification, we used propensity score matching to match individuals on age, gender, number of
rehab spells, number of days in rehab, years since end of last rehab, several variables related to
earnings points, education, state, settlement type up to three years prior to the year of divorce. To
prevent overfitting, we used out-of-fold propensity scores. The 24848 individuals were 92.1% matched
with 68655 controls. In the second specification, we used propensity scores and 2-year rehabilitation
prognostic scores to match individuals. 76.4% of divorced individuals were matched with 56952
controls. In the third specification, we used propensity scores, 2-year rehabilitation prognostics and 5-
year death prognostics to match individuals. The third specification resulted in 75.7% of divorced
individuals being matched with 56430 controls. With the matched and weighted sample, we compute
the average treatment effect (ATT) for rehabilitation incidence, time to first rehabilitation,
rehabilitation duration and time to death up to ten years after divorce.

Preliminary results
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There is no huge difference in the ATT in incidence from using different specifications for matching.
When considering only the propensity score, it seems that divorced individuals experience a slightly
higher cumulative rehabilitation incidence. When rehabilitation prognostics scores are included, the
effect disappears. When rehabilitation and death prognostics are included, the effect reappears for
women.
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In the first specification, divorced individuals experience a longer delay until the first rehabilitation in
the year since divorce. Divorced men especially experience a longer delay compared to divorced
women, while non-divorced men tend to experience the shortest delay. When rehabilitation and death
prognostics are included when matching individuals, the control groups experience an even shorter
delay when accessing rehabilitation care.
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In terms of annual rehabilitation duration, the ATT is 2 days shorter when rehabilitation and death
prognostics are used for matching in addition to the divorce propensity. Divorced individuals tend to
undergo longer rehabilitation, with divorced men experiencing a longer duration by 1 to 2 days
compared to divorced women.
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In terms of time to death, the time to death rather constant from 3 to 5 years after divorce, but after
5 years of divorce, the gap is larger between treated and controls when using only divorce propensity
to match. However, when divorce propensity and rehabilitation prognostics are used for matching, the
gap narrows. The gap narrows further when death prognostics are considered, especially when a
longer time has elapsed since divorce, since factors related to mortality might dominate in later years.
These results suggest that there may be health selection and the effect of divorce on mortality may be
overestimated.

Next steps

To solidify this connection between divorce, health and death, a possible next step would be to use a
mediation model to explain the health mechanism that underlies the relationship between divorce and
death. Here, health is basically the mediator variable. First, we need to check whether divorce is a
statistically significant predictor of death, where death is measured as survival time or a dummy that
indicates death. Second, we need to check whether divorce is a statistically significant predictor of
health, which we measure as duration of days spent in rehab. Finally, we regress survival time or the
death dummy on both divorce and rehab duration. The coefficient on divorce should be smaller than
directly regression death on divorce (partial mediation). If the coefficient on divorce drops to zero, this
means that there is full mediation, i.e. it is basically health that affects death and not divorce. To



determine whether the relationship between the divorce and death have been significantly reduced
after the inclusion of rehab duration (mediator variable), we can use Sobel’s test. We can also use
Preacher-Hayes bootstrap and lend more validity to the mediation model.
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