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1. INTRODUCTION

ONE OF THE MOST WIDELY ACCEPTED FACTS in criminology is that crime is predomi-

nantly a young’s man game. Yet, in most developed countries, the demographics of crimi-

nals are gradually changing. For example, in the United States the share of adult arrestees

35 years of age and above has increased from 25% in 1985 to 44% in 2019.1 Hitherto, the

main emphasis of the crime economics literature has been on factors that have an early im-

pact on criminal paths, such as education and family background (e.g., Case and Katz 1991,

Cullen, Jacob, and Levitt 2006) or adverse labor market outcomes (e.g., Britto, Pinotti, and

Sampaio 2021). However, the rising share of crimes committed by older adults, often with

a previously clean record, calls for a better understanding of late-in-life determinants. In

this paper, we document the effects of some of the most impactful and widespread adverse

events over the life cycle: severe health shocks. To that end, we leverage rich administrative

data from Denmark that allow us to link health and criminal records at the individual level

and empirically explore whether (and why) affected individuals “break bad.”

Our investigation of health shocks as trigger events is motivated by the Becker (1968)

and Ehrlich (1973) theories of crime. One of the central predictions of these theories is that

the decision to commit a crime depends on an array of factors that include the difference

between the remuneration of legal and illegal activities, the perceived probability of pun-

ishment, and the personal attitude towards risk. Health shocks affect to an extent all these

dimensions. First, health shocks impair a person’s human capital and her ability to earn

legal income, thereby making illegal activities, ceteris paribus, more attractive.2 Second,

1See Figure 1. Similar patterns are common in other countries (see, e.g., “The Rise of the Geriatric Criminal,”
CBS News 2015, May 29).

2For instance, because individuals who have been diagnosed with an illness are less productive, work fewer
hours, or are less likely to be promoted (Dobkin, Finkelstein, Kluender, and Notowidigdo 2018, Fadlon and
Nielsen 2021).



3

health shocks decrease survival probabilities, leading to a higher discount rate when eval-

uating the long-term consequences of breaking the law. Third, health shocks could change

a person’s overall risk attitude or perception (e.g., Decker and Schmitz 2016). Notably, our

empirical setting allows us to suppress potential confounding effects due to financial dis-

tress resulting from the cost of the health treatment itself (see, e.g., Dobkin, Finkelstein,

Kluender, and Notowidigdo 2018), as Danes benefit from universal health insurance that

covers most medical expenses.

Rather than considering all health shocks, we focus on cancer diagnoses for three rea-

sons. First, cancer is widespread in the population—about 40% of people will develop

cancer during their lifetime—and affects people of different genders, ages, and social back-

grounds. Second, milder or more transitory health shocks are unlikely to alter a person’s

incentives. Third, cancer often affects a person’s physical condition to a lesser extent than

other serious diseases (e.g., a stroke) in the medium to long run. Therefore, it is compara-

tively less likely to impair the ability to commit crime.

A fundamental empirical challenge in establishing causal effects stems from the likely

possibility that health shocks and crime are endogenously determined. For instance, life-

style habits may correlate with the propensity for crime and co-determine an individual’s

health. We address this problem by exploiting variations in the timing of cancer diagnoses

to compare diagnosed individuals with individuals who are born in the same year and will

develop cancer at a later point but have not yet been diagnosed. At the same time, we

account for the impact of unobservable invariants at the individual level. Essentially, our

identification strategy exploits that, conditional on age, invariant traits, and on developing

cancer at some point, the exact timing of the cancer diagnosis is as good as random.

We find that the probability of committing a crime increases on average by 12% fol-

lowing a cancer diagnosis (from the annual baseline crime rate of 0.69%). This effect is



4

subdued in the immediate years after diagnosis but intensifies over time and persists for

over 10 years. We provide evidence that cancer leads individuals without a criminal record

to violate the law for the first time and drives repeat offenders to increase the number of

violations. Furthermore, we document the presence of spillover effects on the crime propen-

sity of (healthy) spouses of cancer patients. In terms of economic magnitude the increase

in crime is substantial: each thousand cancer diagnoses lead to about 14 additional crimes

per year.

A challenge for interpreting these findings stems from the fact that our analysis focuses

on convictions rather than criminal offenses, as the latter are not observable in the data

(i.e., if the criminal is never caught). Our evidence is therefore observationally equivalent

to the case in which diagnosed individuals become less skilled criminals and thus are more

likely to be apprehended after cancer. We conduct a number of tests to attenuate concerns

about this alternative explanation. Namely, we rely on an exogenous change in Danish

welfare programs, we control for proxies of physical ability, we show an effect for the

healthy partner, and we document that cancer does not impact how long a criminal avoids

apprehension.

In the second part of our analysis, we seek empirical evidence for the mechanisms that

link health shocks to crime. In line with the presence of an economic mechanism, we

find that most of the crimes that follow a cancer diagnosis are economically motivated.

Furthermore, we document that the incentive to break the law is stronger for individuals

who experience a decline in income with respect to pre-diagnosis levels and lack insur-

ance through preexisting financial wealth, home-equity (Gupta, Morrison, Fedorenko, and

Ramsey 2018), or marriage (Fadlon and Nielsen 2021). Our analysis also confirms the

existence of a survival probabilities mechanism: individuals for whom cancer induces an

above-median decrease in survival probabilities increase criminal activity to a larger extent
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than individuals with better odds of surviving. By contrast, we do not find support for a

preference mechanism. Specifically, we rely on risk preference estimates from two exper-

iments that we match to a subset of individuals in our sample. However, we do not find

evidence that cancer decreases risk aversion.

In the last part of our analysis, we explore whether welfare policies can alleviate the

negative externality induced by health shocks. To this end, we rely on an administrative

reform that reallocated decisional authority on social policies across Danish municipalities

as an exogenous source of variation in welfare support. We document that a decrease in the

generosity of social security fosters an increase in the sensitivity of crime to health shocks.

Individuals who experience the largest reduction in economic subsidies due to the reform

increase crime rates by roughly twice as much following cancer.

This paper makes four main novel contributions. First, we document a causal effect of

health shocks on criminal behavior. Hitherto, health events have been mostly overlooked by

the crime economics literature with a few exceptions. Otsu and Yuen (2020) and Schroeder,

Hill, Haynes, and Bradley (2011) find a contemporaneous negative correlation between

self-reported measures of health status and criminal behavior. Furthermore, Corman, Noo-

nan, Reichman, and Schwartz-Soicher (2011) show that men are more likely to commit

crime if they have a child born in ill health. However, given the large number of plausible

co-determinants of crime and health, previous papers fall short of establishing a causal link.

Second, our article complements a growing body of research that empirically identify

turning points, i.e., pivotal moments in life that drive individuals away from crime (as

proposed in sociology; see, e.g., Sampson and Laub 1995). For example, Dustmann and

Landersø (2021) and Massenkoff and Rose (2020) find that events that lead to family for-

mation such as childbirth or marriage are such turning points. Adverse health events can be

viewed as “negative” turning points, as they drive individuals with a clean record to crime
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(similar to job loss see, e.g., Dix-Carneiro, Soares, and Ulyssea 2018, Khanna, Medina,

Nyshadham, Posso, and Tamayo 2021). Importantly, marriage, childbirth, and job loss are

events that, on average, take place at a relatively young age (in Denmark at ages 34, 31,

and 40, respectively). By contrast, our findings are important to explain changing crime-

age profiles. In fact, after excluding people who are old enough to retire, the average age of

individuals who are diagnosed with cancer is 51. Relatedly, Bell, Costa, and Machin (2021)

document a change in crime-age profiles focusing on ages from 15 to 24.

Third, our study provides empirical support for rational theories of crime. These theories

emphasize two main factors: income and punishment (e.g., Becker 1968, Ehrlich 1973). A

stream of papers finds support for such theories by investigating the effect of job loss and

access to the labor market on crime (Bennett and Ouazad 2020, Britto, Pinotti, and Sam-

paio 2021, Grönqvist 2011, Öster and Agell 2007, Pinotti 2017, Rose 2018, Yang 2017).

Yet, the effect of job loss on crime is typically short-lived (see, e.g., Bennett and Ouazad

2020 and Rose 2018) compared to the more persistent long-run effects of health shocks.

Regarding punishment, previous literature focuses mainly on the implications of a greater

likelihood of apprehension (e.g., Ayres and Levitt 1998, Di Tella and Schargrodsky 2004,

Draca, Machin, and Witt 2011). We provide novel evidence by documenting the role of

survival probabilities in affecting the expected cost of punishment.

Finally, our paper adds to the literature on the consequences of health shocks. The con-

ventional approach in this literature is to consider the implications for the affected indi-

vidual and her close family (e.g., Dobkin, Finkelstein, Kluender, and Notowidigdo 2018,

Fadlon and Nielsen 2019, Kvaerner 2019, Oster, Shoulson, and Dorsey 2013). Understand-

ing whether health shocks are essentially private events or, on the contrary, have broader

repercussions on the rest of society, is however critical to the design of optimal welfare
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policies. We contribute to this literature by showing that the effect of health shocks extends

beyond the personal sphere and generates a negative externality on society.

The remainder of the paper is structured as follows. Section 2 presents the institutional

background and the data. Section 3 describes the empirical methodology. Section 4 docu-

ments the effect of health shocks on crime. Section 5 discusses the possible mechanisms.

Section 6 presents additional robustness results and Section 7 concludes.

2. BACKGROUND AND ADMINISTRATIVE DATA

We explore the linkages between health shocks and crime using a combination of several

administrative data on crime, health, income, and wealth, as well as demographic informa-

tion. In this section, we briefly describe the institutional features of the Danish health and

social security system and present our data.

2.1. Institutional setting

Two types of insurance are critical when a person experiences a severe health shock: i)

health insurance, which provides coverage of medical care expenses, and ii) income insur-

ance, which covers the loss of future income streams resulting from poor health. Health

insurance is universal in Denmark and taxes pay for all medical treatment expenses during

hospitalization. Post-treatment out-of-pocket health expenses are limited to co-payments

for post-treatment prescription drugs and non-essential health services. Furthermore, Danes

receive income insurance compensation, including both short-term sick pay and state-

funded sickness benefits. We include a detailed description of the components of income

insurance in Online Appendix A and we return to it in Section 5.4 when we consider the

role of welfare policies.
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2.2. Administrative registry data

We combine data from several different administrative registers made available to us

through Statistics Denmark. Our data set covers the entire Danish population and contains

demographic, labor, education, income, wealth, health, and crime information.

We obtain data on criminal offenses from the Danish Central Crime Registry maintained

by the Danish National Police. The data contain records of all criminal offenses, legal

charges, convictions, and non-trivial fines. All records are registered at the individual level

by personal identification number and contain information about the nature of the crime,

the police district, and the associated legal outcome.

Health data are from the National Patient Registry and from the Cause of Death Registry.

The National Patient Registry records every time a person interacts with the Danish hospital

system (e.g., for an examination or treatment). It covers all inpatient hospitalizations (1980–

2018) and outpatient hospitalizations (1994–2018), in both private and public hospitals.

The registry contains data on examination, treatment, and detailed diagnoses according to

the International Statistical Classification of Diseases and Related Health Problems (ICD),

which is a medical classification list by the World Health Organization. The Cause of Death

Registry contains data on the exact cause and date of death.

All monetary values are expressed in nominal Danish kroner inflated to 2018 prices,

unless stated otherwise. In 2018, the exchange rate was about DKK 6.2 per $1.

2.3. Analysis sample

To construct our sample, we start from the universe of individuals who are diagnosed

with cancer in Denmark between the years 1980 and 2018 and retain only the [–10,+10]-

year interval around the first cancer diagnosis. Furthermore, we limit our sample to people

aged between 18 and 62, since during most of our sample period people over 62 could
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retire and would, therefore, experience the adverse economic impact of cancer to a different

degree. Table I Column 1 reports that the average individual in our sample is 48 years of

age, has 13 years of education, and earns DKK 320,414 ($51,680) per annum. Roughly

60% of the observations in our sample are women. This is for two reasons. First, in our

sample, women are comparatively more likely to develop cancer. Second, women tend to

survive for longer periods after they have been diagnosed, thereby remaining in our sample

for more years. Notably, some of the people in our sample are unlikely to break the law

in a given year, as they are either re-hospitalized because of cancer after the year of initial

diagnosis (the average of Cancer recurrence is 6.19%) or in prison for more than half of

the year (0.19%). In total, we have 5,007,687 observations for 368,317 distinct individuals

who are diagnosed with cancer at different times over our sample period.

For comparison, Table I Columns 3 and 4 report the summary statistics for a matched

sample of individuals who have never been diagnosed with cancer. Specifically, we match

cancer patients on gender and age at diagnosis to compare their demographic and economic

characteristics with those of healthy individuals. Overall, we find that people who are di-

agnosed with cancer differ to some degree from people that do not develop cancer. This

evidence motivates our empirical strategy of focusing only on the former.

2.4. Classifying criminals

We have detailed data on charges, convictions, and penalties in terms of fines and prison

sentences, as well as the type of crime committed. Figure 1, Panel A shows the distribution

of convictions by age calculated for the entire Danish population in the years 1980-1985

and 2015-2018. The percentage of crimes committed by individuals aged 45 and above

has increased from 13% to 22%, thereby contributing to a general flattening of age-crime

profiles. This pattern is even more pronounced in the United States (Panel B). Table I shows
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that the probability of being convicted of a crime in a given year for the people in our sample

is 0.69%.

The richness of the data allows us to explore further the different mechanisms governing

the crime–cancer relation. To that end, we classify crimes as Economic Crimes or Non-

economic Crimes based on whether they are likely to be economically motivated or not.

Online Appendix Table J.I illustrates how the different types of crimes map into these

categories and reports the crime conviction summary statistics. The most common crime

by number of convictions is store theft (9.5% of all convictions). After that, holding drugs,

other theft, and minor violent offenses are the most frequent criminal offenses.

2.5. Classifying cancer diagnoses

We classify cancer diagnoses using ICD8 from 1980 to 1993 and ICD10 from 1994

onwards. The ICD list contains codes for diseases, signs and symptoms, abnormal find-

ings, complaints, social circumstances, and external causes of injury or diseases. We define

cancer as a malignant neoplasm, which we further classify into 15 broad categories based

on its origin. Figure 2 shows that about 40% of individuals (60% of couples) face cancer

during their lifetime.

3. EMPIRICAL IDENTIFICATION OF CAUSAL EFFECTS

3.1. Staggered adoption design

Estimating a causal response of crime to health shocks presents two identification chal-

lenges. First, the evolution of a person’s health is to a large extent path dependent: people

in poor health today are more likely to remain in states of poor health tomorrow. Second,

health shocks are not randomly assigned to individuals. Individuals who experience health
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shocks are different along a number of observable and unobservable dimensions. These co-

variates, in turn, may correlate with the propensity to engage in criminal activities. For ex-

ample, individuals who grow up in bad neighborhoods are more likely to both develop bad

health and violate the law (see, e.g., Kling, Ludwig, and Katz 2005 and Ludwig, Duncan,

Gennetian, Katz, Kessler, Kling, and Sanbonmatsu 2012). Overall, empirical specifications

that regress measures of criminal activity on health status yield biased coefficients.

To mitigate the concern that health shocks may be anticipated, we focus exclusively

on cancer diagnoses. While genetics, dietary habits, smoking, exposure to pollutants, and

physical exercise correlate with the likelihood of getting cancer, most risk factors have

poor predictive power at the individual level. In particular, some persons in the “low risk”

category will develop cancer at some point in their lives, whereas most of those who are

considered at risk will remain healthy (Rockhill, Kawachi, and Colditz 2000).

In our analysis, we adopt a staggered adoption design in which we focus only on people

who develop cancer and, therefore, reveal to be similar in terms of the (unknown) deter-

minants of the health shock. Furthermore, we account for the impact of age and personal

traits by including year-by-age and person fixed effects. With this procedure, we seek to

compare individuals who are born in the same year but have different realizations in terms

of the timing of the health shock.3 Our identifying assumption is that the exact timing of the

cancer diagnosis is unpredictable, conditional on invariant personal traits, having the same

age, and on developing cancer at some point. We conduct three sets of tests to support this

assumption. First, we test for the presence of pre-trends in criminal activity (see below).

Second, we show that a host of likely co-determinants of criminal behavior fail to predict

3A potential concern is that individuals who are diagnosed with cancer at a young age may differ from in-
dividuals who develop cancer at an old age along some unobserved dimension. This, in turn, would limit the
comparability of treatment and control observations. To address this concern, we also conduct our analysis sepa-
rately for young and old individuals. We find effects of similar magnitude in both subsamples.
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the timing of the cancer diagnosis (see Online Appendix Table J.II). Third, we compare

observables in the (same) pre-diagnosis year t for individuals who are diagnosed 1 and 10

years later, respectively. We find these individuals to be observationally equivalent in terms

of the distribution of key covariates when accounting for time trends, age, and gender (see

Online Appendix B and Online Appendix Figure J.1).

Our empirical design necessarily incorporates a tradeoff between comparability and the

possibility of identifying long-run effects. Although individuals who are diagnosed fewer

years apart are more comparable, a shorter window of analysis would preclude us from

estimating the response to health shocks in the long run.4 As a compromise, we consider

individuals in the [−10,+10]-year interval around the cancer diagnosis. Given that we esti-

mate within-year effects, this implies that we rely on differences in the timing of diagnoses

up to a maximum of 20 years apart.5 In Section 6.2, we confirm that our results are similar

when we impose that treatment and control observations are diagnosed exactly 6 years apart

(following the approach of Fadlon and Nielsen 2019). Notably, this alternative estimation

method is less efficient, as it uses a smaller number of valid comparisons.

3.2. Baseline specification

We estimate a semi-dynamic specification to recover the average treatment effect (ATE)

rather than relying on the more commonly used static specification in which one dummy

variable takes a value of one after a person is treated. This is because, when the re-

4Consider the example in which we compare two individuals who are diagnosed, respectively, in year t and
year t+ 3 (i.e., 3 years apart). This allows us to estimate treatment effects only for years t+ 1 and t+ 2, as in
year t+ 3 both individuals are treated.

5Comparison between individuals diagnosed 20 years apart are actually rare in our data, due to the high mor-
tality rate post cancer and the fact that we truncate the age of the individuals in our sample at 18 and 62. In
practice, our methodology over-weighs comparisons between individuals diagnosed close in time to each other,
and under-weighs comparisons between individuals diagnosed far apart (see details below).
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search design involves a multitude of treatment events, the static specification recovers the

weighted average of all treatment effects with weights that may lack economic interpretabil-

ity (see Athey and Imbens 2022, Borusyak, Jaravel, and Spiess 2021, De Chaisemartin and

D’Haultfœuille 2020, Goodman-Bacon 2021, Sun and Abraham 2021). To overcome this

issue, we estimate a semi-dynamic specification with a full set of post-treatment variables.

Under the assumptions of lack of pre-trends (verified below) and homogeneity of treatment

effects across cohorts over time (relaxed in Section 6.4), we recover the causal effect of

health shocks on crime by estimating the following linear probability model:

Ci,t = αi + βt,a +
10∑
τ=0

γτ1{Ti,t = τ} + λXi,t + εi,t, (1)

where i indexes individuals, a their age, t the calendar year, and τ the event time (i.e.,

the calendar year minus the diagnosis year). Ci,t is an indicator that takes a value of one

if individual i is convicted of a crime committed in year t, and 1{Ti,t = τ} are indicator

variables for being treated. γτ captures the effect of cancer on crime at event time τ . We

then recover the average treatment effect post cancer as the weighted average of these

coefficients,ATE =
∑10

τ=1wτ×γτ , where we define each weightwτ as the share of treated

observations in each event year.6

We also add a number of controls. αi are person fixed effects and βt,a are year-by-age

fixed effects. The inclusion of person fixed effects allows us to estimate how a person

changes her propensity to commit crime over time, accounting for time-invariant deter-

minants (e.g., personality, IQ, genetic heritage, childhood experiences). Year-by-age fixed

6The empirical design may raise concerns including potential misspecification of the choice model and attri-
tion bias (which we examine in detail in Section 6.2). Using simple Monte Carlo simulations of different data-
generating processes, we find that our linear probability model recovers close to the true treatment effects (see
Online Appendix C).



14

effects restrict the comparison to individuals who are born in the same year (as they are

the same age a in the same year t).7 In our baseline specification, the vector Xi,t accounts

for circumstances that limit the possibility of committing crime including In prison and

Cancer recurrence controls. Importantly, we exclude from our sample the last available

year (t= 2018), as all observations are treated, and the first cohort diagnosed in 1980, since

those individuals are always treated.

3.3. Testing for parallel trends

Our approach relies on the identifying assumption that, conditional on (un-)observable

time-invariant and observable time-varying controls, crime rates for the treatment and con-

trol groups would run parallel in the absence of a health shock. The plausibility of such an

assumption boils down to whether the timing of the cancer diagnosis is as good as random

in our window of analysis. We empirically test this parallel trend assumption by including

a set of lead indicators in specification (1). Notably, we need to exclude at least two lead

variables to avoid multicollinearity. We omit the event year before treatment (τ =−1) and

a number of leads distant from the treatment (τ < −6). Figure 3 shows that there is no

statistically significant difference in criminal activity between the treatment and the con-

trol group before the cancer diagnosis. We corroborate this claim by running an F -test on

the pre-trend dummies in the model. The test cannot reject the null hypothesis that the

pre-event coefficients are jointly equal to zero (F -statistic = 0.35, p-value = 0.89).8

7Notably, it is important to include year-by-age effects in our models, as crime progressively declines over time
(see, e.g., Donohue III and Levitt 2001), whereas the number of people diagnosed with cancer increases, thereby
inducing a spurious negative correlation between the two variables. Furthermore, age is strongly correlated with
both cancer and crime (e.g., Freeman 1996, 1999 indicate that young people are more likely to break the law).

8We run a host of robustness checks in Online Appendix D: i) We explicitly estimate the coefficient τ =−1;
ii) We allow for the possibility of heterogeneous treatment effects by estimating separate coefficients for different
cohorts (following Sun and Abraham 2021); iii) We estimate lead coefficients using untreated observations only
(following Borusyak, Jaravel, and Spiess 2021); iv) We use the procedure of De Chaisemartin and D’Haultfœuille
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The findings above validate our empirical design and mitigate concerns that individuals

in our sample anticipate cancer diagnoses. Note that the coefficients in Figure 3 should

only be used to evaluate the absence of pre-trends, as the specification including leads does

not estimate the treatment effects efficiently (Borusyak, Jaravel, and Spiess 2021). There-

fore, in the remainder of the paper we exclude all pre-treatment indicators and estimate

semi-dynamic specifications in which the average pre-diagnosis crime rate is our baseline.

We re-estimate all specifications in the paper including pre-treatment indicators and report

F-tests on the pre-event coefficients in Online Appendix Table J.III.

4. MAIN RESULTS

4.1. The effects of cancer on crime

Table II reports the estimates for the effect of cancer on crime. Column 1 reports the co-

efficients estimated using Equation (1). In the year of the cancer diagnosis (τ = 0) criminal

activity declines relative to the pre-cancer period. The main reason for this initial decrement

is intuitive: undergoing cancer treatment is physically strenuous and forces a cancer patient

to visit or remain at the hospital for long periods. Furthermore, savings accumulated before

the diagnosis may delay adverse economic repercussions. Overall, in the short run, health

shocks reduce the likelihood of engaging in criminal activities.

However, we find a positive and economically substantial long-term impact of cancer

on crime, which more than compensates for the initial reduction. Our estimates of Equa-

tion (1) indicate that, after event time τ = 0, the probability of violating the law surges

(2021) to estimate placebo treatments. These results are reported in Online Appendix Figure J.2. Finally, v) we
follow the procedures outlined in Rambachan and Roth 2021 and test the robustness of our results against devi-
ations from a linear trend (Online Appendix Figure J.3). In all cases, we find no evidence of differential trends
prior to the cancer diagnosis.
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progressively, becoming higher than the pre-cancer baseline two years after the diagnosis

(statistically significant at a 5% significance level). From event time τ = +3 onward, the

effect on crime is statistically significant at the 1% level and ranges from 0.08 to 0.20 per-

centage points. The effect increases sharply in the first five years after the diagnosis and

stabilizes thereafter. To summarize these effects, we calculate the average treatment effect

(ATE) post diagnosis as the average of all post-event coefficients weighted by the sample

size of the observations treated at each corresponding event period. We obtain a value of

0.085 percentage points (significant at the 1% level): cancer patients are thus 12% more

likely to commit a crime after they are diagnosed with cancer with respect to the baseline

of 0.69 percentage points. This finding indicates that health shocks are trigger events that

foster criminal behavior. In Section 6, we consider that criminal ability might decrease after

cancer and evaluate the impact of attrition.

The findings above have direct implications for the change in crime-age profiles docu-

mented in Figure 1. Table II shows that, on average, an individual needs to survive two years

or longer post diagnosis for us to find an increase in criminal behavior. Thanks to a series

of landmark discoveries and advances in cancer treatment, the percentage of patients who

survive at least 2 years post diagnosis has increased substantially over time. Specifically,

it went from 57% in the first years of the sample to 74% in the final years of the sample.

Over the same period, the generosity of social policies has diminished substantially, ex-

acerbating the adverse economic effects of cancer.9 In line with these arguments, we find

that the ATE is 0.06 percentage points in the first half of the sample and 0.10 percentage

points in the second half (Online Appendix Table J.IV). In Section 6.4, we consider that

9The average income increase for the 10 years after cancer relative to the 5 years before went from 15% to 5%.
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the intensity of the treatment may be heterogeneous across diagnosis cohorts by estimating

separate coefficients for each cohort.

We further explore whether health shocks have spillover effects on the criminal behavior

of the spouse of the diagnosed individual. Column 2 of Table II shows that the cancer di-

agnosis increases the likelihood that the healthy partner breaks the law by 0.05 percentage

points (statistically significant at the 5% level), roughly half the magnitude of the base-

line estimate. This finding is in line with the literature that shows that families mitigate

negative income shocks, for instance, because the spouse may increase her labor supply to

compensate for the diminished income at the household level (Fadlon and Nielsen 2021).

To provide an estimate of the overall impact of cancer on crime, we consider single

individuals and couples jointly in Column (3).10 The dependent variable takes a value of

one if the cancer patient (irrespective of whether single or married) or her spouse is con-

victed of a crime. We find that a cancer diagnosis increases the likelihood that a member

of the household is convicted by 0.11 percentage points. This translates to 8.2 additional

criminal convictions per year for each thousand cancer diagnoses (details are in Online

Appendix E). In terms of criminal offenses, each thousand diagnoses lead to 14 additional

crimes annually (as, in Denmark, criminals are convicted of 1.7 crimes on average). Un-

der the assumption that cancer patients are equally likely to be convicted as non-cancer

patients, this number can be inflated to 130 additional crimes each year, as only 10.6% of

crimes lead to convictions (from our own calculations).

4.2. Extensive vs intensive margin

Do individuals with a clean record start violating the law because of cancer? To estimate

the extensive margin effect of cancer diagnoses, we run a specification that replaces our

10The number of observations is larger than in Column (1) due to the presence of widows.
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baseline crime variable with a first-time crime indicator variable (First Crime). Column

1 of Table III shows that after a cancer diagnosis individuals are 0.027 percentage points

more likely to commit their first infraction (9% more than the average of 0.29 percentage

points).

We measure the intensive margin effect by estimating how the cancer diagnosis impacts

crime conditional on being a criminal (i.e., we exclude all observations from individu-

als who are never convicted).11 This implies that we estimate the average crime rate—the

number of years during which crimes were committed over the number of years in the

sample—of criminals before vs. after the cancer diagnosis. Column 2 of Table III reports

the coefficients for the average impact of cancer. We find an effect of 0.41 percentage

points: 7% more than the average rate among criminals of 6.02 percentage points. Overall,

we conclude that health shocks elicit a response both at the intensive and the extensive

margin. Yet, relative to the baseline, the effect is larger for people who have never violated

the law before. This evidence supports the claim that health shocks are trigger events.

5. WHY DOES CANCER PROMPT CRIME?

Guided by the theoretical framework that we develop in Online Appendix F, we conjec-

ture that a number of different mechanisms concur in explaining the effect of health shocks

on crime. A financial motive may induce individuals to mitigate the loss in human capital

by seeking illegal revenues (economic mechanism). This motive emerges as cancer has a

11Notably, we do not restrict our sample to individuals who commit a crime before the cancer diagnosis only.
In fact, if crime were randomly distributed over time and we would truncate the sample in this way, we would
negatively bias our coefficient of interest. This is easily illustrated by an example. Consider individuals who all
live the same number of years and are all diagnosed with cancer after they live half of their lives. Let us also
assume that one crime is randomly assigned to each individual in a given year. If we restricted our sample to those
individuals who (by chance) have a crime assigned in the first part of their life, we would incorrectly estimate that
cancer decreases their probability of committing crime to zero (as we would exclude from the sample all people
who commit crime after cancer).
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long-lasting effect on income: Figure 4 shows that Total income declines on average by

about DKK 13,000 in the diagnosis year and never fully reverts to the pre-cancer trajec-

tory (broadly in line with findings from Dobkin, Finkelstein, Kluender, and Notowidigdo

2018, Fadlon and Nielsen 2021, and García-Gómez, Van Kippersluis, O’Donnell, and

Van Doorslaer 2013).12 Furthermore, decreased survival probabilities might increase time

discounting and therefore reduce the expected cost of future punishment (survival prob-

abilities mechanism). Finally, cancer may alter risk preferences (preference mechanism).

For instance, some individuals may become less averse to risk or perceive risk differently.

Recall that in our setting all cancer patients have medical insurance. Therefore, an out-of-

pocket-medical-expense channel—i.e., a scenario in which cancer patients violate the law

in order to pay their medical bills—is highly unlikely.

5.1. Economic mechanism

To disentangle the scenarios outlined above, we separate the broadest definition of crime

into two narrower categories: Economic and Non-economic Crime. The former includes

only crimes that are likely motivated by economic reasons (e.g., theft, burglary, or drug

dealing). The latter consists of crimes that are unlikely to be motivated by a monetary

incentive (e.g., sexual violence or vandalism). Our empirical design is motivated by the

following consideration: if our findings were solely the result of an economic motive, the

effect should be driven by an increase in economic crimes, while non-economic crime after

cancer should either decline or remain steady.

The results in Table IV, Panel A document an increase of both economic and non-

economic crime. Of the additional crimes prompted by cancer, economic crimes are three

12The average treatment effect is a drop in income of about DKK 6,000 per year. Notably, conditional on facing
a decline in income, the effect is substantially larger.
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times more prevalent: we find a 0.054 percentage point increase in economic crimes vs.

a 0.014 percentage point increase in non-economic crimes.13 Online Appendix Table J.III

reports the results of F -tests obtained from a similar econometric specification that is, how-

ever, augmented with a set of lead variables, to exclude the presence of pre-trends. In Panel

B, we employ a classification framework of Statistics Denmark through which crimes are

sorted into three categories: i) Property crime, such as burglary, theft, and fraud; ii) Vio-

lent crime, including homicide, simple violence, and assault; and iii) Sexual crime, such

as, rape, incest, and sexual offenses against children. Panel B reports that property offenses

increase significantly, while the incidence of sexual and violent offenses does not change.

Next, we explore the heterogeneity in responses to cancer on the basis of the socio-

economic background of the cancer patient. Figure 5 shows that there is little difference in

crime rates between people who have above- and below-median income levels in the year

before treatment. We further sort people based on whether they experience a decrease in

average income in the first 6 years after cancer with respect to the pre-diagnosis year.14

Individuals who experience a loss of income are more likely to commit crime after cancer.

This finding further supports the existence of an economic mechanism and suggests that

the individuals whose human capital is affected the most seek additional revenues in the

illegal labor market.

Furthermore, Figure 5 reports that the increase in criminal activity is driven by individu-

als who do not own a home and have below-median financial wealth before the diagnosis,

thereby suggesting that financial wealth and home equity provide a cushion (in line with

13Notably, we make sure that we are not just picking up an increase in non-economic crimes that are committed
jointly with economic crimes by excluding convictions that involve both economic and non-economic crimes.
Results remain analogous, see Online Appendix Table J.V.

14This analysis is potentially prone to endogeneity concerns, as we sort individuals on the basis of their income
post health shock. We address this concern in Section 5.4.
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Gupta, Morrison, Fedorenko, and Ramsey 2018). Furthermore, we find larger treatment

effects for lower-educated, non-married men. Together with our finding that cancer pa-

tients’ spouses break the law, this latter finding suggests that, in couples where a woman

is affected by a health shock, the healthy man carries out the criminal offense. Finally, we

find economically significant results for both younger and older individuals and that the

treatment effect is stronger for individuals who have previous exposure to crime through a

family member (parent, sibling, partner, child, or in-law) who violated the law. This result

is consistent with Case and Katz (1991) who show a link between youths’ propensity for

crime and the criminal activity of older family members.

Overall, these results suggest that the decline in human capital following cancer is of

first-order importance in explaining the increased incidence of crime. This is in line with

the theoretical work that posits that lower human capital reduces the opportunity cost of

crime (Becker 1968 and Ehrlich 1973). From a policy perspective, addressing the economic

rationale behind health-shock-induced behaviors can mitigate the incidence of crime. In

Section 5.4 we develop this argument further by exploring the effect of a change in social

assistance schemes on the cancer–crime relationship. We also investigate in greater detail

the increase in non-economic crimes by considering a psychological distress channel (see

Section 5.3).

5.2. Survival probabilities mechanism

Health shocks negatively impact survival probabilities. In a dynamic crime and punish-

ment framework in which crime today is discouraged by punishment tomorrow, a lower

survival probability leads to discounting at a higher rate the long-term consequences of

breaking the law (see Online Appendix F). A natural implication of this argument is that

a sharper decline in survival probabilities should result in a stronger incentive to violate
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the law. We investigate the importance of this channel by exploiting cancer’s differential

impact on survival probabilities based on the type of cancer and individual characteristics.

More severe types of cancer reduce survival probabilities to a larger extent and, therefore,

should elicit a stronger response in terms of criminal activity.

To investigate this channel, we predict declines in 5-year survival probabilities on the

basis of the type of cancer, the period of the cancer diagnosis, and the age, gender, and

marital status of the diagnosed individual.15 We then conduct our analysis separately on two

subsets of individuals who face high (respectively low) survival probabilities at diagnosis.

Importantly, we rely on different thresholds by gender to define the two subsets, resulting

in an equal share of men and women in both subsets. This is to avoid picking up a gender

effect, as men are comparatively more likely to face a large decline in survival probability

than women. Furthermore, we control for the effect of income in our specifications to shut

down the economic mechanism outlined above. Specifically, we want to make sure that

we are not capturing the fact that more severe types of cancer lead to a larger decline in

income. We discuss the procedure for the estimation of survival probabilities in detail in

Online Appendix G.

Figure 6 shows that the crime reduction is larger for those individuals whose survival

probabilities are affected the most in the year of diagnosis.16 Yet, in the long run, these are

the only individuals who commit more crimes. Notably, the long-term increase in crimi-

nal propensity more than compensates for the initial decline. This set of results supports

the existence of a survival probabilities channel and confirms the importance of the per-

ceived cost of punishment as a deterrent against crime. Our finding complements previous

15We consider a five-year period because this is standard in the medical literature.
16In Figure 6 standard errors are clustered at the person level. In Online Appendix Figure J.4, we present results

obtained with bootstrapping to account for the fact that estimates are based on a two-stage procedure.
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research that establishes that a police presence discourages criminal behavior (Di Tella and

Schargrodsky 2004, Draca, Machin, and Witt 2011, Lochner 2007) by showing that delayed

punishment may, in turn, prompt criminal activities.

5.3. Preference mechanism

Health shocks are dramatic events that can influence personal preferences. In line with

previous research on the impact of traumatic events (Hanaoka, Shigeoka, and Watanabe

2018, Voors, Nillesen, Verwimp, Bulte, Lensink, and Van Soest 2012), cancer may lead

to a change in risk attitudes. To explore the presence of a preference channel, we link our

registry data with experimental individual-level data on preferences measured in 2003/2004

and 2009/2010. Both experiments are incentivized, and the subjects, who are representative

of the Danish adult population, perform between 25 and 90 tasks specifically designed to

elicit risk preferences. We use as a proxy for risk aversion a dummy that equals one if

the person makes a risk-averse choice in more than half of the tasks. These experiments

form the basis of Andersen, Harrison, Lau, and Rutström (2008) and Andersen, Harrison,

Lau, and Rutström (2014), to which we refer the reader for a detailed description of the

experimental design.

Using this pooled cross-sectional data, Table V shows the relation between health shocks

and risk preferences for 39 individuals who have already been diagnosed with cancer (treat-

ment group) or will be in the future (control group). Post cancer equals one if a person

has been diagnosed in any of the previous 10 years. We find no significant relation when

estimating jointly for men and women the relation between cancer and risk aversion (Col-

umn 1). However, when including a separate indicator variable for cancer interacted with

the male dummy, our results indicate that women become more rather than less risk averse

after cancer, whereas this effect is muted for men (broadly in line with Hanaoka, Shigeoka,
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and Watanabe 2018). Hence, decreased risk aversion does not appear to be a relevant mech-

anism in our setting. In Online Appendix Figure J.5, we also show the effect of cancer on

the likelihood of receiving speeding tickets—as an alternative proxy of decreased risk-

aversion—but do not find evidence of increased risky behaviors. Overall, we do not find

empirical support for a preference channel in our data.17

Notably, the mechanisms considered above emerge from incorporating health shocks

into the Becker-Ehrlich framework (see Online Appendix F). In Online Appendix Ta-

ble J.VI, we explore an additional channel that does not arise from that framework: psycho-

logical distress. Namely, cancer could prompt crime through an effect on a person’s mental

health. We find that, in the aftermath of the cancer diagnosis, diagnosed individuals are

more likely to seek psychological help. Furthermore, we find that the cancer-crime relation

for individuals who seek psychological help is 2.5 times stronger compared to those who

do not receive any help. Together with the finding that part of the additional crimes due to

cancer are not economically motivated, this evidence suggests that there is a psychological

distress mechanism behind some of the crimes.

5.4. The role of welfare programs: Evidence from the 2007 Danish municipality reform

In Denmark, social policies are administered at the municipality level. In particular, local

authorities can provide cancer patients with sickness benefits, pay permanent disability

subsidies, allow early retirement, and/or conduct policies to reintegrate people into the

labor force. The decentralization of welfare policies implies that similar people—who face

the same health shock—will, to some degree, experience economic hardship differentially

based on where they reside. However, as the choice of where to reside is itself endogenous,

17We also examine the effect of health shocks on time preferences using experimental data. While we find that
health shocks are associated with higher time discounting, the estimated coefficient is not statistically significant,
possibly due to lack of statistical power. This result is unreported.
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the presence of local heterogeneity is not sufficient in itself to identify whether welfare

policies mitigate the adverse effect of cancer on crime.

In the following, we exploit a change in the generosity of welfare policies within mu-

nicipality to assess how it alters the economic incentives of cancer patients. On January

1, 2007, a local administrative reform went into effect, drastically reorganizing the Danish

public sector. As an outcome, several administrative units were aggregated together: the

previous 271 municipalities were consolidated into 98 new ones. The main rationales un-

derlying this policy decision were the desire to increase the autonomy of local economic

policy and seek efficiency gains. Yet, a byproduct of the reform was the reallocation of

decisional authority on social matters across the country. We take advantage of this exoge-

nous reallocation to explore how welfare policies mitigate the effect of health shocks on

crime.

We conduct this analysis in two steps. First, we measure the municipality-level change

in social support to cancer patients induced by the reform. Second, we explore how the

sensitivity of crime to cancer changes for people who experienced large reductions in social

support.

The generosity of each municipality is estimated pre- and post-reform on the basis of the

average income replacement obtained by cancer patients residing there (we describe the

estimation procedure in detail in Online Appendix H). We define as “stingy” (“generous”)

the municipalities with below (above) median income-replacement after cancer. Figure 7

illustrates the geography of generosity across municipalities pre- (Panel a) and post-reform

(Panel b). Comparing the panels, it is immediately evident that the reform had relevant

effects in a number of locations. For example, the former Vallø municipality in the eastern

part of the country (see arrows) was merged with the municipality of Stevns to become the
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new Stevns municipality. As a result, residents in Vallø went from being part of a generous

municipality before 2007 to being part of a stingy municipality post 2007.

We explore how a reduction of welfare benefits impacts the incentive to commit crime for

cancer patients. An empirical challenge stems from the fact that the reform affected undiag-

nosed individuals as well through, for instance, a reduction of subsidies unrelated to health

conditions (e.g., maternity support). In other words, the reform impacts both our treatment

group (already diagnosed individuals) and control group (individuals who have not yet

been diagnosed), even though arguably to a different extent. We address this problem by

estimating separate coefficients for the effects of the cancer diagnosis and the change in

municipality’s generosity:

Ci,t = αi + βt,a +
∑
τ

bτ (1{Ti,t = τ} × St,m) +

δ St,m +
∑
τ

γτ1{Ti,t = τ} + λXi,t + εi,t,

(2)

where m indexes municipalities. St,m is a dummy variable that takes a value of one from

2007 onwards for municipalities that become stingy, defined as municipalities in which the

difference between pre- and post-reform income replacement for cancer patients falls below

the sample median. The coefficient δ is the average effect on crime of living in a stingy

municipality while healthy. γτ measures the effect of being diagnosed with cancer on crime

in municipalities that are not stingy. The main parameter of interest is bτ , which captures

the additional effect of being diagnosed with cancer when living in a stingy municipality.

Table VI reports our findings. To increase readability, we report the coefficients bτ in

Column 2 and the coefficients γτ in Column 1 even though they are obtained as output

of the same regression. Column 2 shows that a worsening of social support considerably
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increases the effect of health shocks on crime. Specifically, while the effect of cancer on

crime in municipalities that did not cut welfare is 0.07 percentage points, a reduction in

social support policies fosters an additional increase of 0.08 percentage points. Hence, the

cancer-crime relation is twice as strong in municipalities with less generous social policies.

Notably, in this empirical setting, we have to validate the additional assumption that, in

the periods leading to the reform, there were no differential trends in how individuals re-

sponded to cancer (to mitigate the concern that cancer-induced crime had an impact on how

the new municipalities were delineated). Online Appendix Figure J.6 confirms that there

were no pre-trends in municipalities that cut welfare. Furthermore, in Online Appendix Ta-

ble J.VII, we address the possibility that cancer patients strategically relocate to a better

municipality by excluding movers from the analysis.

In general, the previous literature points to the fact that the costs of incarceration are

such that prevention policies are socially desirable (Freeman 1996). An adequate welfare

system appears to play an important role in this context. Our results indicate that policies

that target the adverse economic consequences of health shocks are a useful tool to mitigate

the effect of cancer on crime.

6. ROBUSTNESS

6.1. Change in criminal ability

As a number of criminals escape conviction, our dependent variable Ci,t necessarily

underestimates crime in our sample. Potentially problematic is the possibility that—by

decreasing criminal ability—health shocks increase the chances of an arrest rather than the

incentive to violate the law. In other words, our findings may be driven by an increase of

convictions rather than an increase in crime.
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Our first argument to attenuate this concern is embedded in previous results. As social

welfare variations directly affect the economic incentive to commit crime, our results from

the municipality reform confirm our main conclusion that health shocks prompt criminal

activity. In fact, there is no reason to expect that less generous welfare programs should

lead to more convictions unless crime rises too. Likewise, our finding that (healthy) spouses

of individuals diagnosed with cancer also increase their supply of criminal activity is not

consistent with an explanation based solely on a differential ability to avoid detection post-

diagnosis.

We further run a battery of tests to attenuate concerns of a change in criminal ability

explaining our findings. First, we reproduce our main results controlling for proxies of

criminal ability based on the diagnosed individuals’ physical and psychological condition

(see Figure 8). Second, we show that there is no relationship between having had cancer

and how long the criminal manages to avoid getting caught, which we proxy by the time

that passes between infraction and apprehension (see Online Appendix Table J.VIII). Third,

we compute the percentage of reported crimes that remains unsolved in each municipality

and show that this fraction is unrelated to the number of cancer diagnoses per capita in the

same municipality, thereby suggesting that cancer patients are not disproportionally more

likely to be apprehended (see Online Appendix Table J.IX).

6.2. Attrition

Our estimates are potentially biased by selective attrition if post-cancer mortality rates

are correlated with crime. Importantly, we find that the effect of cancer on crime is driven

by individuals who experience a larger reduction of survival probabilities post diagnosis

(see Section 5.2). Therefore, attrition should bias our estimates downward, as criminals

are more likely to leave the sample. We attempt to assess the magnitude of this effect by
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simulating the data generating process while mimicking our sample moments. With this

procedure, we find that this bias is negligible for plausible levels of correlation between

death probability and crime (see Online Appendix C). Furthermore, Figure 8 shows that

our results are similar when using a balanced sample obtained by imposing that treatment

and control observations are diagnosed precisely 6 years apart (following the approach of

Fadlon and Nielsen 2019). We explain this balanced difference-in-differences analysis in

detail in Online Appendix Section I.

6.3. Further robustness checks

We conduct a number of additional tests. Health shocks may drive diagnosed individuals

out of the labor force, thereby leaving them with more free time to commit crime (Jacob

and Lefgren 2003 and Rose 2018). Figure 8 shows that the magnitude of the effect is com-

parable to the baseline for people who likely had a similar amount of free time before and

after cancer (i.e., those individuals who were either working or not working both before

and after the diagnosis). We further address the possibility that local shocks lead to a spuri-

ous correlation between cancer and crime by adding municipality and municipality × year

fixed effects to our baseline specification. Finally, we entertain the possibility that judges

show more leniency towards cancer patients, thereby being more reluctant to convict. We

replace our dependent variable based on crime convictions with one based on crime charges

and find that, following cancer, people are 0.10 percentage points more likely to be charged

with a crime (an increase of 13% relative to the sample average of 0.75 percentage points).

Overall, all specifications produce qualitatively similar results.
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6.4. Heterogeneous treatment effects

In our main specification, we implicitly assume treatment effects to be homogeneous

across year-of-diagnosis cohorts as we estimate one coefficient for each relative time pe-

riod. Each of these coefficients represents the weighted average of different treatment co-

hort effects. However, in the presence of time-varying intensity of treatment, weights can

be non-convex and estimated coefficients can be biased (Callaway and Sant’Anna 2021,

Goodman-Bacon 2021, Sun and Abraham 2021). We tackle this problem by estimating

separate coefficients for different diagnosis cohort; we then recover the treatment effect as

the weighted average across cohorts following Sun and Abraham 2021. Coefficients are re-

ported in Online Appendix Figure J.2 panel (c) and are almost identical to those that we es-

timate with our main specification. Alternatively, we employ the differences-in-differences

(DID) methodology developed by De Chaisemartin and D’Haultfœuille (2020, 2021). This

methodology recovers the event study coefficients as weighted averages of DID estima-

tors.18 Results remain qualitatively similar (see Online Appendix Figure J.2 panel d).

6.5. Placebo analysis

A concern in our setting is the potential presence of unobserved events that affect indi-

viduals around the time when they are diagnosed with cancer. To mitigate this concern, we

run a separate analysis in which we assign placebo cancer diagnoses to healthy individuals.

Specifically, we draw random samples equal to the number of people in our main dataset

from the segment of the Danish population that never develops cancer. We then assign

placebo cancer diagnoses to this healthy set of individuals at the exact same age as the di-

agnosed individuals in our main sample. We replicate this procedure 50 times and estimate

18Note that this methodology does not allow to estimate all the relative time periods included in our baseline.
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the average treatment effect of the (placebo) cancer diagnosis on crime in each random

sample. We fail to reject the hypothesis that the ATE of the placebo cancer is greater than

zero (p-value: 0.99).

7. CONCLUSION

In this paper, we provide evidence that health shocks elicit criminal behavior. Exploiting

the random timing of cancer diagnoses, we establish that people who suffer severe health

shocks are more likely to either commit their first offense or increase the frequency of con-

victions (if they did not previously have a clean record). The documented effect is subdued

in the short run but increases over time as the individual recovers from medical treatment.

In addition, we provide evidence of sizeable spillover effects on the crime behavior of the

healthy spouses. In terms of magnitude, we estimate that each thousand cancer diagnoses

lead to eight additional convictions and 14 additional crimes each year. Notably, the ef-

fect is stronger for more recent cohorts in line with the hypothesis that cancer contributes

to explain flattening crime-age profiles. Overall, the results show that health shocks have

negative externalities that lie outside of the private sphere.

Motivated by the rational models of crime of Becker (1968) and Ehrlich (1973), we fur-

ther examine the mechanisms governing this empirical relationship. First, we find that an

economic incentive motivates individuals to attenuate the loss of income by seeking illegal

revenues. This is particularly the case for those individuals who are financially more at risk

before cancer, because they have no supporting spouse, no home equity, and little finan-

cial wealth. The importance of an economic channel is further corroborated by the finding

that the crimes committed are largely economically motivated, though also non-economic

crime increases. Second, we find evidence that the increase in criminal activity is driven by
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those individuals whose survival probabilities are impacted the most by the health shock

and thus face lower expected cost of punishment. Finally, we test the hypothesis that cancer

prompts criminal behavior through a change in personal preferences. However, we find no

empirical support for this mechanism in our data. Importantly, the adverse effects of health

shocks on society can be mitigated through welfare policies.

Steffen Andersen, Copenhagen Business School and CEPR

Gianpaolo Parise, EDHEC Business School and CEPR

Kim Peijnenburg, EDHEC Business School and CEPR

REFERENCES

Andersen, Steffen, Glenn W Harrison, Morten I Lau, and E Elisabet Rutström, 2008, Eliciting risk and time

preferences, Econometrica 76, 583–618.

, 2014, Discounting behavior: A reconsideration, European Economic Review 71, 15–33.

Athey, Susan, and Guido W Imbens, 2022, Design-based analysis in difference-in-differences settings with stag-

gered adoption, Journal of Econometrics 226, 62–79.

Ayres, Ian, and Steven D Levitt, 1998, Measuring positive externalities from unobservable victim precaution: An

empirical analysis of lojack, The Quarterly Journal of Economics 113, 43–77.

Becker, Gary S, 1968, Crime and punishment: An economic approach, Journal of Political Economy 76, 169–217.

Bell, Brian, Rui Costa, and Stephen J Machin, 2021, Why does education reduce crime?, Journal of Political

Economy, forthcoming.

Bennett, Patrick, and Amine Ouazad, 2020, Job displacement, unemployment, and crime: Evidence from Danish

microdata and reforms, Journal of the European Economic Association 18, 2182–2220.

Borusyak, Kirill, Xavier Jaravel, and Jann Spiess, 2021, Revisiting event study designs: Robust and efficient

estimation, Working Paper.

Britto, Diogo, Paolo Pinotti, and Breno Sampaio, 2021, The effect of job loss and unemployment insurance on

crime in Brazil, Econometrica, forthcoming.

Callaway, Brantly, and Pedro HC Sant’Anna, 2021, Difference-in-differences with multiple time periods, Journal

of Econometrics 225, 200–230.

Case, Anne, and Lawrence F Katz, 1991, The company you keep: The effects of family and neighborhood on

disadvantaged youths, National Bureau of Economic Research, No. w3705.

CBS News, 2015, The rise of the geriatric criminal, May 29, 2015.



33

Corman, Hope, Kelly Noonan, Nancy E Reichman, and Ofira Schwartz-Soicher, 2011, Life shocks and crime: A

test of the “turning point” hypothesis, Demography 48, 1177–1202.

Cullen, Julie Berry, Brian A Jacob, and Steven Levitt, 2006, The effect of school choice on participants: Evidence

from randomized lotteries, Econometrica 74, 1191–1230.

De Chaisemartin, Clément, and Xavier D’Haultfœuille, 2020, Two-way fixed effects estimators with heteroge-

neous treatment effects, American Economic Review 110, 2964–96.

, 2021, Difference-in-differences estimators of intertemporal treatment effects, Working Paper.

Decker, Simon, and Hendrik Schmitz, 2016, Health shocks and risk aversion, Journal of Health Economics 50,

156–170.

Di Tella, Rafael, and Ernesto Schargrodsky, 2004, Do police reduce crime? Estimates using the allocation of

police forces after a terrorist attack, American Economic Review 94, 115–133.

Dix-Carneiro, Rafael, Rodrigo R Soares, and Gabriel Ulyssea, 2018, Economic shocks and crime: Evidence from

the Brazilian trade liberalization, American Economic Journal: Applied Economics 10, 158–95.

Dobkin, Carlos, Amy Finkelstein, Raymond Kluender, and Matthew J Notowidigdo, 2018, The economic conse-

quences of hospital admissions, American Economic Review 108, 308–52.

Donohue III, John J, and Steven D Levitt, 2001, The impact of legalized abortion on crime, The Quarterly Journal

of Economics 116, 379–420.

Draca, Mirko, Stephen Machin, and Robert Witt, 2011, Panic on the streets of London: Police, crime, and the july

2005 terror attacks, American Economic Review 101, 2157–81.

Dustmann, Christian, and Rasmus Landersø, 2021, Child’s gender, young fathers’ crime, and spillover effects in

criminal behavior, Journal of Political Economy 129, 3261–3301.

Ehrlich, Isaac, 1973, Participation in illegitimate activities: A theoretical and empirical investigation, Journal of

Political Economy 81, 521–565.

Fadlon, Itzik, and Torben Heien Nielsen, 2019, Family health behaviors, American Economic Review 109, 3162–

91.

, 2021, Family labor supply responses to severe health shocks: Evidence from Danish administrative

records, American Economic Journal: Applied Economics 13, 1–30.

Freeman, Richard B, 1996, Why do so many young American men commit crimes and what might we do about

it?, Journal of Economic Perspectives 10, 25–42.

, 1999, The economics of crime, Handbook of Labor Economics 3, 3529–3571.

García-Gómez, Pilar, Hans Van Kippersluis, Owen O’Donnell, and Eddy Van Doorslaer, 2013, Long-term and

spillover effects of health shocks on employment and income, Journal of Human Resources 48, 873–909.

Goodman-Bacon, Andrew, 2021, Difference-in-differences with variation in treatment timing, Journal of Econo-

metrics 225, 254–277.

Grönqvist, Hans, 2011, Youth unemployment and crime: New lessons exploring longitudinal register data, Work-

ing Paper.

Gupta, Arpit, Edward Morrison, Catherine R Fedorenko, and Scott D Ramsey, 2018, Home equity mitigates the

financial and mortality consequences of health shocks: Evidence from cancer diagnoses, Working Paper.



34

Hanaoka, Chie, Hitoshi Shigeoka, and Yasutora Watanabe, 2018, Do risk preferences change? Evidence from the

great east Japan earthquake, American Economic Journal: Applied Economics 10, 298–330.

Jacob, Brian A, and Lars Lefgren, 2003, Are idle hands the devil’s workshop? Incapacitation, concentration, and

juvenile crime, American Economic Review 93, 1560–1577.

Khanna, Gaurav, Carlos Medina, Anant Nyshadham, Christian Posso, and Jorge Tamayo, 2021, Job loss, credit,

and crime in Colombia, American Economic Review: Insights 3, 97–114.

Kling, Jeffrey R, Jens Ludwig, and Lawrence F Katz, 2005, Neighborhood effects on crime for female and male

youth: Evidence from a randomized housing voucher experiment, The Quarterly Journal of Economics 120,

87–130.

Kvaerner, Jens, 2019, Intergenerational altruism: Estimates based on news about expected mortality, Working

Paper.

Lochner, Lance, 2007, Individual perceptions of the criminal justice system, American Economic Review 97,

444–460.

Ludwig, Jens, Greg J Duncan, Lisa A Gennetian, Lawrence F Katz, Ronald C Kessler, Jeffrey R Kling, and Lisa

Sanbonmatsu, 2012, Neighborhood effects on the long-term well-being of low-income adults, Science 337,

1505–1510.

Massenkoff, Maxim, and Evan K Rose, 2020, Family formation and crime, Working Paper.

Öster, Anna, and Jonas Agell, 2007, Crime and unemployment in turbulent times, Journal of the European Eco-

nomic Association 5, 752–775.

Oster, Emily, Ira Shoulson, and E Dorsey, 2013, Limited life expectancy, human capital and health investments,

American Economic Review 103, 1977–2002.

Otsu, Yuki, and CY Yuen, 2020, Health, crime, and the labor market: Theory and policy analysis, Working Paper.

Pinotti, Paolo, 2017, Clicking on heaven’s door: The effect of immigrant legalization on crime, American Eco-

nomic Review 107, 138–68.

Rambachan, Ashesh, and Jonathan Roth, 2021, An honest approach to parallel trends, Working Paper.

Rockhill, Beverly, Ichiro Kawachi, and Graham A Colditz, 2000, Individual risk prediction and population-wide

disease prevention, Epidemiologic Reviews 22, 176–180.

Rose, Evan, 2018, The effects of job loss on crime: Evidence from administrative data, Working Paper.

Sampson, Robert J, and John H Laub, 1995, Crime in the making: Pathways and turning points through life

(Harvard University Press).

Schroeder, Ryan D, Terrence D Hill, Stacy Hoskins Haynes, and Christopher Bradley, 2011, Physical health and

crime among low-income urban women: An application of general strain theory, Journal of Criminal Justice

39, 21–29.

Sun, Liyang, and Sarah Abraham, 2021, Estimating dynamic treatment effects in event studies with heterogeneous

treatment effects, Journal of Econometrics 225, 175–199.

Voors, Maarten J, Eleonora EM Nillesen, Philip Verwimp, Erwin H Bulte, Robert Lensink, and Daan P Van Soest,

2012, Violent conflict and behavior: a field experiment in burundi, American Economic Review 102, 941–64.

Yang, Crystal S, 2017, Local labor markets and criminal recidivism, Journal of Public Economics 147, 16–29.



35

TABLE I

SUMMARY STATISTICSa

Main sample Never-treated sample
Mean SD Mean SD

(1) (2) (3) (4)

Crime (in %) 0.686 8.253 0.640 7.974
Economic crime (in %) 0.408 6.376 0.371 6.081
Non-economic crime (in %) 0.053 2.308 0.054 2.314
Sexual crime (in %) 0.014 1.170 0.015 1.222
Property crime (in %) 0.377 6.126 0.343 5.844
Violent crime (in %) 0.096 3.093 0.089 2.978
Other crimes (in %) 0.073 2.700 0.071 2.656
Partner’s crime (in %) 0.587 7.639 0.571 7.538
Household’s crime (in %) 0.992 9.912 0.950 9.700
Crime charge (in %) 0.751 8.636 0.704 8.360
First crime (in %) 0.289 5.368 0.273 5.220
Cancer recurrence (in %) 6.191 24.098 0.000 0.000
In prison (in %) 0.193 4.391 0.145 3.809
Male 0.406 0.491 0.414 0.493
Married 0.641 0.480 0.658 0.474
Age 47.763 9.656 48.410 9.624
Education in years 12.708 3.119 12.781 3.140
Home-owner 0.464 0.499 0.476 0.499
Total income (in 1,000 DKK) 320.414 641.368 331.944 318.254
Financial wealth (in 1,000 DKK) 156.637 367.173 169.107 383.329
Mortgage-to-income ratio 0.861 1.495 0.913 1.542
Doctors’ fees (in DKK) 1953.401 2695.868 1819.600 2578.102
Psychological fees (in DKK) 83.210 660.037 73.813 659.729
Physiotherapy fees (in DKK) 193.494 1428.462 181.712 1396.461

aThis table reports summary statistics for our main sample (Columns 1 and 2) and for a random selection of individuals who do
not develop cancer in the period covered by our data (Columns 3 and 4). Individuals in the non-treated sample are matched with
cancer patients on age and gender in the diagnosis year. Mortgage-to-income ratio and Financial wealth are winsorized at
the 1st and 99th percentile. Doctors′ fees , Psychological treatment fees , and Physiotherapy fees are annual fees paid by
the state to the health professional for the health care treatments provided to the patient. The main sample consists of 5,007,687
observations.



36

TABLE II

EFFECTS OF CANCER ON CRIMEa

Years from Crime Partner’s Household’s
diagnosis crime crime

(1) (2) (3)

0 -0.139*** 0.041** -0.107***
(0.015) (0.018) (0.018)

+1 -0.045** 0.018 -0.027
(0.018) (0.020) (0.022)

+2 0.042** 0.043** 0.056**
(0.020) (0.022) (0.024)

+3 0.084*** 0.026 0.080***
(0.022) (0.023) (0.026)

+4 0.109*** 0.038 0.111***
(0.025) (0.026) (0.028)

+5 0.127*** 0.067** 0.147***
(0.027) (0.028) (0.031)

+6 0.152*** 0.080*** 0.180***
(0.029) (0.030) (0.033)

+7 0.151*** 0.056* 0.164***
(0.031) (0.032) (0.035)

+8 0.170*** 0.090** 0.213***
(0.034) (0.035) (0.038)

+9 0.165*** 0.069* 0.197***
(0.036) (0.037) (0.041)

+10 0.198*** 0.071* 0.224***
(0.039) (0.040) (0.043)

ATE 0.085*** 0.050** 0.110***
(0.019) (0.021) (0.024)

Observations 5,007,687 3,770,262 5,566,410
aThis table reports event study estimates for criminal activity changes in response to cancer diagnoses using Equation (1). The

dependent variable is Crime (Column 1), Partner ′s crime (Column 2), and Household ′s crime (Column 3), respectively.
The average treatment effects (ATEs) are obtained as linear combinations of the post-diagnosis coefficients weighted by the
relative size of the treatment group. The empirical models include person, year-by-age, in prison, and cancer recurrence fixed
effects. All coefficients are multiplied by 100. Standard errors are clustered at the person level and presented in parentheses. ***,
**, * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
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TABLE III

NEW CRIMINALS VS RE-OFFENDERSa

Years from First crime Re-offenders
diagnosis (1) (2)

0 -0.044*** -1.315***
(0.010) (0.130)

+1 -0.021* -0.560***
(0.012) (0.164)

+2 0.030** 0.123
(0.014) (0.184)

+3 0.023 0.455**
(0.015) (0.204)

+4 0.039** 0.635***
(0.017) (0.223)

+5 0.049*** 0.727***
(0.018) (0.243)

+6 0.048** 0.952***
(0.019) (0.260)

+7 0.052** 0.865***
(0.021) (0.278)

+8 0.048** 0.984***
(0.022) (0.299)

+9 0.037 0.899***
(0.023) (0.313)

+10 0.034 1.119***
(0.024) (0.336)

ATE 0.027** 0.412**
(0.013) (0.164)

Observations 5,007,687 570,502
aThis table reports event study estimates for criminal activity changes in response to cancer diagnoses. Column (1) presents

the effect of cancer on the first criminal conviction. Column (2) presents the effect of cancer on crime estimated on the subset
of people who commit a criminal offense between 1980 and 2018. The average treatment effects (ATEs) are obtained as linear
combinations of the post-diagnosis coefficients weighted by the relative size of the treatment group. The empirical models include
person, year-by-age, in prison, and cancer recurrence fixed effects. All coefficients are multiplied by 100. Standard errors are
clustered at the person level and presented in parentheses. ***, **, * indicate statistical significance at the 1%, 5%, and 10%
levels, respectively.
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TABLE IV

ECONOMIC MECHANISM—EFFECTS OF CANCER ON DIFFERENT TYPES OF CRIMEa

Panel A: Economic crime? Panel B: Property, sexual, or violent crime?

Years from Economic Non-economic Property Sexual Violent
diagnosis (1) (2) (1) (2) (3)

0 -0.098*** -0.005 -0.087*** -0.002 -0.019***
(0.011) (0.004) (0.011) (0.002) (0.006)

+1 -0.018 0.003 -0.014 0.001 -0.013*
(0.014) (0.005) (0.013) (0.003) (0.007)

+2 0.033** 0.011* 0.033** 0.004 -0.004
(0.016) (0.006) (0.015) (0.003) (0.008)

+3 0.053*** 0.008 0.053*** 0.000 0.012
(0.018) (0.006) (0.017) (0.003) (0.009)

+4 0.069*** 0.012* 0.068*** -0.000 0.012
(0.019) (0.007) (0.018) (0.003) (0.009)

+5 0.087*** 0.012 0.084*** 0.003 0.019*
(0.021) (0.007) (0.020) (0.004) (0.011)

+6 0.080*** 0.015* 0.073*** 0.002 0.027**
(0.022) (0.008) (0.021) (0.004) (0.011)

+7 0.093*** 0.031*** 0.083*** 0.009* 0.023*
(0.024) (0.009) (0.023) (0.005) (0.012)

+8 0.091*** 0.023** 0.092*** 0.008 0.025*
(0.026) (0.009) (0.025) (0.005) (0.013)

+9 0.085*** 0.034*** 0.082*** 0.005 0.018
(0.027) (0.010) (0.026) (0.005) (0.013)

+10 0.127*** 0.037*** 0.125*** 0.009 0.040***
(0.030) (0.011) (0.029) (0.006) (0.015)

ATE 0.054*** 0.014*** 0.053*** 0.003 0.010
(0.015) (0.005) (0.014) (0.003) (0.007)

Observations 5,007,687 5,007,687 5,007,687 5,007,687 5,007,687
aThis table reports event study estimates for changes in different categories of crime in response to cancer diagnoses using

Equation (1). Panel A shows results for the dependent variables Economic crime (Column 1) and Non-economic crime
(Column 2). Panel B shows results for the dependent variables Property crime (Column 1), Sexual crime (Column 2), and
Violent crime (Column 3). The average treatment effects (ATEs) are obtained as linear combinations of the post-diagnosis
coefficients weighted by the relative size of the treatment group. The empirical models include person, year-by-age, in prison,
and cancer recurrence fixed effects. All coefficients are multiplied by 100. Standard errors are clustered at the person level and
presented in parentheses. ***, **, * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
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TABLE V

PREFERENCE MECHANISM—EFFECTS OF CANCER ON RISK ATTITUDESa

(1) (2) (3)

Post cancer 0.208 0.214 0.417**
(0.173) (0.173) (0.162)

Male -0.0522 0.102
(0.161) (0.176)

Post cancer ×Male -0.420***
(0.153)

Observations 39 39 39
aThis table reports cross-sectional estimates for the relation between risk aversion and having had a cancer diagnosis. Our main

sample is matched with risk aversion measures obtained from experiments conducted in 2003/2004 and 2009/2010. The dependent
variable Risk aversion is a dummy that equals one if the respondent makes a risk-averse choice in more than half of the tasks.
Post cancer takes a value of one if a person has been diagnosed with cancer, and zero if a person has not yet been diagnosed
with cancer but will be in the future. Standard errors are presented in parentheses. ***, **, * indicate statistical significance at the
1%, 5%, and 10% levels, respectively.
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TABLE VI

CHANGE IN WELFARE GENEROSITY AND THE EFFECT OF CANCER ON CRIMEa

Years since Years from diagnosis indicator Years from diagnosis indicator × St,m
diagnosis (1) (2)

0 -0.151*** 0.088*
(0.022) (0.045)

+1 -0.047** 0.019
(0.019) (0.043)

+2 0.030 0.080
(0.023) (0.054)

+3 0.082*** 0.016
(0.022) (0.055)

+4 0.093*** 0.107*
(0.026) (0.061)

+5 0.123*** 0.022
(0.027) (0.059)

+6 0.125*** 0.164**
(0.034) (0.065)

+7 0.120*** 0.180**
(0.032) (0.076)

+8 0.143*** 0.150*
(0.036) (0.079)

+9 0.137*** 0.151**
(0.036) (0.073)

+10 0.176*** 0.106
(0.041) (0.086)

ATE 0.072*** 0.081**
(0.020) (0.040)

Observations 5,007,687 —
aThis table reports event study estimates for the effect of the 2007 municipality reform on the relation between cancer and

crime using Equation (2). St,m is a dummy variable that takes a value of one from 2007 onwards for municipalities that become
stingy, defined as municipalities in which the difference between pre- and post-reform income replacement for cancer patients falls
below the sample median. Columns (1) and (2) report coefficients for two different sets of independent variables obtained from the
same estimation. The independent variables in Column (1) are the years from diagnosis indicators and the independent variables
in Column (2) are the years from diagnosis indicators interacted with St,m. The average treatment effects (ATEs) are obtained as
linear combinations of the post-diagnosis coefficients weighted by the relative size of the treatment group. The empirical model
includes person, year-by-age, in prison, and cancer recurrence fixed effects. All coefficients are multiplied by 100. Standard errors
are clustered at the municipality level and presented in parentheses. ***, **, * indicate statistical significance at the 1%, 5%, and
10% levels, respectively.
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FIGURE 1.—Offenses by age. Notes: Panel (a) shows the distribution of criminal convictions in Denmark by
age for the periods 1980-1985 and 2015-2018, respectively. Panel (b) shows the distribution of arrestees in the
United States by age in 1985 and 2019 using data from the FBI arrest statistics.



42

0
20

40
60

C
um

ul
at

iv
e 

ris
k 

of
 d

ev
el

op
in

g 
ca

nc
er

 (i
n 

%
)

20 40 60 80
Up to age

Individuals Couples

FIGURE 2.—Risk of developing cancer by age. Notes: This figure reports the cumulative probability of devel-
oping cancer by age. The dashed line shows the risk of developing cancer over time for an individual and the solid
line for either of the partners in a couple.
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FIGURE 3.—Test for pre-trends in the relation between cancer and crime. Notes: This figure reports event study
estimates for criminal activity changes in response to cancer diagnoses. The figure plots the estimated coefficients
along with their 95% confidence interval. The x-axis denotes time with respect to the year of diagnosis. The y-axis
denotes crime propensity in percentage points. The empirical model includes person, year-by-age, in prison, and
cancer recurrence fixed effects. The number of observations is 5,007,687.
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FIGURE 4.—Effect on cancer on income. Notes: This figure reports event study estimates for total income in
response to cancer diagnoses. The figure plots the estimated coefficients along with their 95% confidence interval.
The x-axis denotes time with respect to the year of diagnosis. The y-axis denotes total income. The empirical
model includes person, year-by-age, in prison, and cancer recurrence fixed effects. Standard errors are clustered
at the person level.
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FIGURE 5.—Heterogeneous effects. Notes: This figure reports average treatment effects (ATEs) obtained as lin-
ear combinations of event study estimates for criminal activity changes in response to cancer diagnoses weighted
by the relative size of the treatment group. Individuals are sorted into 1. above- (respectively below-) median in-
come level in the year before the cancer diagnosis; 2. average income in the 6 years following the cancer diagnosis
above (respectively below) the income in the year before the cancer diagnosis; 3. no home equity, high mortgage–
to-income ratio, and low mortgage-to-income ratio in the year before the cancer diagnosis; 4. above- (respectively
below-) median financial wealth in the year before the cancer diagnosis; 5. gender; 6. above- (respectively below-)
median age in the year before diagnosis; 7. above- (respectively below-) median length of education in the year
before diagnosis; 8. married (non-married) in the year before diagnosis; and 9. (no) criminals in the family in the
year before diagnosis. Criminals in family is defined as having at least one family member (parent, sibling, part-
ner, child, or in-law) who violated the law before diagnosis. The empirical models include person, year-by-age, in
prison, and cancer recurrence fixed effects. All coefficients are multiplied by 100. Standard errors are clustered at
the person level.
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FIGURE 6.—Survival probability mechanism. Notes: This figure reports event study estimates for criminal
activity changes in response to cancer diagnoses. The figure plots the estimated coefficients along with their
95% confidence interval. The x-axis denotes time with respect to the year of diagnosis. The y-axis denotes crime
propensity in percentage points. Individuals are sorted based on whether they face an above- (respectively below-)
median decline in survival probability due to cancer, using a different median threshold for men and women. The
empirical model includes income controls (Total income and Income rank) and person, year-by-age, in prison,
and cancer recurrence fixed effects. Standard errors are clustered at the person level.
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(a) Before reform (b) After reform

FIGURE 7.—Welfare generosity before and after the municipality reform. Notes: This figure illustrates the
generosity of Danish municipalities before and after the implementation of the January 1, 2007 municipality
reform. A generous (stingy) municipality is a municipality with above- (below-) median generosity towards people
diagnosed with cancer in our sample. Values are obtained by estimating the average income replacement for cancer
patients in each municipality before and after the reform. Details are presented in Online Appendix H.
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FIGURE 8.—Robustness tests. Notes: The figure shows average treatment effects (ATEs) obtained as linear
combinations of event study estimates for criminal activity changes in response to cancer diagnoses weighted by
the relative size of the treatment group. The light gray dotted line denotes our baseline ATE estimate, which is
shown with confidence intervals at the top of the figure for comparison purposes. Ability controls includes addi-
tional controls proxying for the ability to commit crime: doctors’ fees, psychological treatment fees, physiotherapy
fees, and the log of these controls. These payments are made by the state to the doctor(s). Balanced DiD reports
estimates of a balanced stacked difference-in-differences, which imposes that treatment and control observations
are diagnosed exactly 6 years apart (as in Fadlon and Nielsen 2019; details are in Online Appendix I). No idle
hands shows estimates for people who do not have more free time post diagnosis, as they are either working or
not working both before and after the diagnosis. Charges shows the effect of cancer on Crime charge , which
takes a value of one when a person allegedly commits a crime for which she is then charged but not necessarily
convicted. All empirical models include person, year-by-age, in prison, and cancer recurrence fixed effects. Muni
FEs further includes municipality fixed effects, and Muni x Year FEs includes municipality × year fixed effects.
All coefficients are multiplied by 100. Standard errors are clustered at the person level.
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