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Foreseeing Self-Harm

P
sychology professor  Matthew 
Nock has spent his career studying 
self-harm, but he remains humbled 
by how little is yet understood about 

why people kill themselves. Suicide is the 
tenth highest cause of death in the Unit-
ed States, and the rate remained roughly 
steady across the population for the last 
century, before rising somewhat during 
the last few decades.

Academic theories of suicide emerged in 
the nineteenth century. Émile Durkheim 
wrote about social determinants of suicide 

in his foundational (though now contro-
versial) text on the differences in suicide 
rates among Protestants and Catholics in 
Europe. Freud thought depression and sui-
cide reflected inwardly directed anger. As 
psychology became the domain of empirical 
research, clinicians came to rely on factors 
correlated with suicide—like depression, 
poor impulse control, or substance abuse—
to determine whether a patient was at risk. 
But a recent review of several hundred stud-
ies of suicidal thoughts and behaviors during 
the last 50 years, co-authored by Nock and 

a team of fellow scholars in 
the Psychological Bulletin, finds 
that risk factors have been 
virtually no better than ran-
dom guesses at predicting 
suicide.

One shortcoming of tra-
ditional risk factors is that 
they require clinicians to 
rely on self-reported in-
formation from patients. 
What if patients aren’t 
forthcoming because they 
don’t want to be hospital-
ized, or are unable to report 
their emotional states? The 
bigger problem, Nock ex-
plains, is that each factor 
individually contributes 
so little to suicide risk. De-
pression, for example, may 
be correlated with suicide, 
but the proportion of pa-
tients with depression who 
attempt suicide is still van-
ishingly small. The clinical 
human brain, Nock contin-
ues, “isn’t well prepared to 
assess dozens of risk fac-
tors at a time, weigh them 
all, and then combine those 
weights into one probabil-
ity that a person is going 
to attempt suicide. So cli-
nicians will focus on one or 
two risk factors, or they’ll 
ask a patient, ‘Are you 
thinking about hurting 
yourself?’ and just rely on 

ers dubbed those genes EXITS for “Escape 
from X-Inactivation Tumor Suppressors.” 
Women, Lane explains, thus have some rela-
tive protection against cancer cells becoming 
cancer because they, unlike men, do have two 
copies of these tumor-suppressor genes func-
tioning at all times.

To determine whether this model applied 
to multiple cancers, Lane partnered with Gad 
Getz, director of the cancer genome computa-
tional analysis group at the Broad Institute, to 
comb through gene-sequencing data for more 
than 4,000 tumors that included 21 different 
cancers (but omitted cancers such as prostate 
and ovarian, which occur only in males or fe-
males). Their results were startlingly clear: of 
the approximately 800 genes located on the 
X chromosome, the scientists identified six 
genes more frequently mutated in men than in 
women—and five fell into the 
subset of genes that escape X-
inactivation in women.

Lane says this points to the 
need for medical research to 
pay closer attention to the 
differences between men and 
women. Since these findings 
were published in Nature Ge-
netics last fall, he has heard 
from researchers who have 
run clinical trials in which 
male and female subjects re-
sponded differently to treat-
ments, and now wonder if 
factors like the EXITS genes 
in women might have played a 
role. “It’s possible,” Lane says. 
“This tells us that at the fun-
damental level of the cell it-
self, there may be differences 
simply  based on the genet-
ics.” It also suggests that can-
cers thought to be the same in 
women and men actually de-
velop differently. “This could 
have implications for the be-
havior of the disease or treat-
ment,” he adds. “To me, the 
coolest thing about this work 
is that it opens people’s eyes 
to the possibilities.”

v erin o’donnell

andrew lane website:
www.dfhcc.harvard.edu/
insider/member-detail/
member/andrew-a-lane-
md-phd
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that and forget all the risk factors.”
The predictive failure of individual risk 

factors may be linked with psychologist 
Thomas Joiner’s theory of suicide. He has 
argued that suicide risk depends not just on 
the will to die, but also on an additional “ac-
quired capability” to kill oneself: the ability 
to overcome the fear of death through previ-
ous experiences of one’s own or another’s 
trauma, or intentional self-harm.

To comb through the many factors con-
tributing to suicide risk in a more system-
atic way, Nock (profiled in “A Tragedy and 
a Mystery,” January-February 2011, page 32) 
and colleagues have been working on a new 
approach that uses a computer algorithm. 
Last September, they published the results 
of an early algorithm, not yet ready for clini-
cal use, developed using health records from 

the Partners Healthcare system. The pro-
gram scanned 1.72 million electronic medi-
cal records for every medical code—age, sex, 
number of doctor’s visits, and each illness 
or health complaint—that might predict 
suicide. The resulting model predicted 45 
percent of the actual suicide attempts, on 
average three to four years in advance.

“Not surprisingly, codes like depression 
and substance abuse have big effects,” Nock 
reports, but so do “non-mental-health codes 
related to gastrointestinal problems, getting 
cuts, and accidentally taking too much of a 
certain drug. What we may be picking up,” 
he suggests, “is a sort of practice to make a 
suicide attempt, or low-level non-lethal sui-
cide attempts that don’t get coded as such.”

The catch, though, is that the model also 
picked up a lot of false positives: the vast 

majority of those identified as at risk for 
suicide did not make a suicide attempt. 
And even though the algorithm’s success 
rate was high relative to existing methods, 
it still failed to predict the majority of at-
tempts. In the future, the paper suggests, the 
model might be improved by accounting for 
the compounding effects of multiple factors. 
How might drug addiction, for example, af-
fect suicide risk differently when coupled 
with a patient’s age or mental health? And 
some element of suicide risk might simply 
be random, he admits, or not captured by 
medical codes.

Nock doesn’t claim that a computer algo-
rithm can replace in-person treatment, but 
the model represents one of the many ways 
in which medicine is being transformed by 
machine learning. Algorithms, this work 
suggests, can be applied not just to diag-
nose suicide risk but also in other clinical 
domains where human judgment fails. 

vmarina bolotnikova
 
matthew nock website::
nocklab.fas.harvard.edu/people/mat-
thew-k-nock-phd

Suicide risk depends…on an additional  
“acquired capability” to kill oneself: the ability to 
overcome the fear of  death through previous  
experiences of  one’s own or another’s trauma.
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