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While over 240,000 American students experienced a school shoot-
ing in the last two decades, little is known about the impacts of
these events on the mental health of surviving youth. Using large-
scale prescription data from 2006 to 2015, we examine the effects
of 44 school shootings on youth antidepressant use. Our empiri-
cal strategy compares the number of antidepressant prescriptions
written by providers practicing 0–5 miles from a school that experi-
enced a shooting (treatment areas) to the number of prescriptions
written by providers practicing 10–15 miles away (reference areas),
both before and after the shooting. We include month-by-year and
school-by-area fixed effects in all specifications, thereby controlling
for overall trends in antidepressant use and all time-invariant differ-
ences across locations. We find that local exposure to fatal school
shootings increases youth antidepressant use by 21.4 percent in the
following two years. These effects are smaller in areas with a higher
density of mental health providers who focus on behavioral, rather
than pharmacological, interventions.
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School shootings have become frequent tragedies in the1

United States. There have been over 249 shootings at2

primary and secondary schools since the shooting at Columbine3

High in April 1999, resulting in the loss of 147 lives (1). Public4

attention often focuses on the victims who were killed, but an5

important and understudied question is how survivors fare in6

the subsequent months and years. While over 240,000 students7

were on school grounds during a shooting in the past 20 years,8

little is known about the impacts of these events on the mental9

health of surviving youth. The large private and social costs10

of mental illness—especially during childhood—suggest that11

estimates of the effects of school shootings on mental health12

may be critical for assessing the overall welfare consequences13

of these events.∗14

Existing work on the mental health consequences of school15

shootings is limited to studies at several schools in the 1980s16

and 1990s (see 5, 6 for recent reviews and citations therein).17

These studies suggest that such events are associated with18

adverse psychological outcomes, but they rely on small sam-19

ples, often lack control groups or pre-exposure data, and use20

surveys that may be subject to selective response bias (5, 6).21

Furthermore, it may be hard to extrapolate correlations from22

30–40 years ago to events happening today.23

In this study, we examine the impacts of local exposure24

to 44 school shootings from 2006 to 2015 on an important25

indicator of youth mental health: the use of prescription26

∗Mental illness in childhood has been shown to have negative long-term impacts on human capital
formation and adult economic outcomes, exceeding the impacts of poor physical health conditions
such as childhood epilepsy and low birth weight (2, 3). Recent estimates suggest that depression
alone costs the U.S. economy over $210 billion per year in lost productivity, missed days of work,
and direct health care costs stemming from related physical and mental illnesses (4).

antidepressants.† Our empirical strategy compares the number 27

of antidepressant prescriptions written by providers practicing 28

0–5 miles from a school that experienced a shooting (treatment 29

areas) to the number of prescriptions written by providers 30

practicing 10–15 miles away (reference areas), both before 31

and after the shooting. We include month-by-year and school- 32

by-area fixed effects in all specifications, thereby controlling 33

for overall trends in antidepressant use and all time-invariant 34

differences across locations. As communities may differ in their 35

capacity to cope with shooting-related trauma, we further 36

investigate heterogeneity in effects by the local availability of 37

mental health care resources. 38

Our research design is predicated on the idea that providers 39

practicing very close to an affected school treat patients who 40

are more likely to have been exposed to the event, but are 41

otherwise very similar, to the patients of providers practicing 42

slightly further away. As it is unclear ex ante how far from a 43

school the effects of a shooting will extend, we demonstrate 44

how our results change as we use alternative distances between 45

schools and providers to define treatment areas.‡ We further 46

examine specifications using two alternative reference areas 47

consisting of the prescriptions written by providers practicing 48

in the vicinity of observationally similar schools that did not 49

experience any shootings. 50

†Antidepressants are frequently used to treat mental health conditions that may be relevant for
shooting survivors, including major depressive disorder and post-traumatic stress disorder (7, 8).

‡Among our sample schools included in the School Attendance Boundary Survey, the average
school attendance area is 80 square miles (see SI Appendix, Section D). Students attending
schools that experienced a shooting are therefore likely to live within our treatment areas of five
miles surrounding the school (π ∗ 52 = 78.5).
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Our data on antidepressants come from the IQVIA Xponent51

database and cover the period from January 2006 to March52

2015. In contrast to typical claims data that cover either one53

or a few insurers, the IQVIA data include the near universe54

of prescriptions irrespective of patients’ insurance coverage55

or type.§ Our primary analysis focuses on antidepressants56

prescribed to youth, whom we define as individuals under age57

20 (i.e., aged 0–19). The IQVIA data is collected directly from58

pharmacies; as such, they do not include information on the59

number of patients seen by each provider. As we therefore60

do not have the population base necessary to construct exact61

prescription rates, we use the natural log of antidepressant62

prescriptions as our main outcome. As an alternative outcome,63

we consider prescription rates calculated as the number of64

antidepressant prescriptions written to individuals under age65

20 by providers practicing in a given area divided by the66

number of individuals under age 20 living in the same area.67

We combine the prescription data with information on68

school shootings from the Washington Post school shootings69

database. The data contain all shootings at primary and sec-70

ondary schools in the United States since 1999 that occurred71

during school hours and posed a threat to students. To al-72

low for two years of prescription data before and after each73

shooting, we consider school shootings that occurred between74

January 2008 and April 2013. For each affected school, we75

identify providers practicing in the treatment and reference76

areas using practice addresses in the IQVIA data.77

Results78

Since April 1999, the annual number of school shootings in the79

United States has ranged from five in 2002 to 17 in the first five80

months of 2018 (SI Appendix, Fig. S1). 240,718 students were81

enrolled in these schools when they experienced a shooting.82

Panels A and B of Table 1 present mean characteristics of83

the 44 schools with shootings in our analysis, out of which84

15 resulted in at least one victim death (“fatal” shootings).85

Relative to the average U.S. school, schools that experienced86

a shooting had higher average enrollment, were less likely to87

be private, were more likely to be a high school, and had a88

higher average share of black students.89

To examine changes in youth antidepressant use surround-90

ing school shootings, we first plot monthly antidepressant91

prescription rates for individuals under age 20 in the two years92

surrounding a school shooting. We plot prescription rates93

separately for the treatment and reference areas and for fatal94

and non-fatal shootings. We further plot linear fits of the95

data using only pre-shooting observations; these lines provide96

counterfactuals for how prescriptions are expected to have97

progressed in the absence of a school shooting.98

As shown in Fig. 1, antidepressant use in the treatment99

areas increased dramatically following a school shooting and100

remained at elevated levels through the end of the observation101

period. There is no apparent trend break in the reference areas.102

The increase in antidepressant use in the treatment areas103

is noticeably larger following fatal than non-fatal shootings.104

Patterns in the raw data therefore point to a persistent effect105

of fatal school shootings on youth antidepressant use.106

§We only observe the number of prescriptions, not the number of pills or strength of the medication
provided with each script. While the number of scripts could increase without the total quantity of
antidepressants dispensed rising, more frequent but smaller prescriptions would suggest increased
monitoring that in itself is indicative of worsening mental health (7, 8).

Table 1. Descriptive Statistics

School Shootings: Fatal Non-Fatal None
(1) (2) (3)

A. School Characteristics

Enrollment (1,000s) 1.22 0.90 0.44
Private 0.13 0.07 0.22
High School 0.40 0.55 0.15
% White 0.49 0.43 0.59
% Black 0.17 0.37 0.16
% Reduced Lunch 0.43 0.51 0.44

B. Characteristics of Shootings

Victims Killed 2.80 0.00 –
Victims Injured 0.47 0.76 –
Shooter Age 25.60 18.46 –
Shooter Male 0.80 0.97 –

Number of Schools 15 29 127,363

C. Youth Antidepressant Prescriptions per 1,000

Treatment Areas
Pre/Post Shooting 7.70/9.52 5.64/6.86 –

Reference Areas
Primary, Pre/Post 8.09/9.05 8.71/10.02 –
Alt. A, Overall 6.87 10.45 –
Alt. B, Pre/Post 11.07/12.63 7.09/7.95 –

Columns (1)-(2) report averages for schools with shootings in our anal-
ysis; Column (3) reports averages for all U.S. schools. Panel C reports
mean monthly antidepressant prescriptions for individuals under age 20
per 1,000. Treatment (primary reference) areas consist of providers prac-
ticing 0–5 miles (10–15 miles) from schools that experienced a shooting.
Alternative reference areas A and B consist of providers practicing 0–5
miles from non-shooting schools with the highest predicted shooting
probability (A) and with characteristics matched to individual shooting
schools (B). We cannot separate pre- and post-shooting prescription
rates for alternative reference areas A, as the comparison schools in
those areas are not matched to specific shooting dates.

We formalize this analysis using a difference-in-difference 107

design. We regress the natural log of the monthly number of 108

antidepressant prescriptions written for individuals under age 109

20 in the two years surrounding a school shooting on an indi- 110

cator denoting the post-shooting time period, an interaction 111

between the post-shooting indicator and an indicator denoting 112

treatment areas, year-by-month fixed effects, and school-by- 113

area fixed effects. The year-by-month fixed effects account 114

for aggregate trends in youth antidepressant use. The school- 115

by-area fixed effects account for all time-invariant differences 116

across locations, including pre-shooting levels of antidepressant 117

use. We cluster standard errors at the school-by-area level. 118

The results are presented in Panel A of Table 2. Since 119

the outcome is log antidepressant prescriptions, our coefficient 120

of interest measures the percentage difference in the post- 121

shooting change in the number of antidepressant prescriptions 122

written to individuals under age 20 between the treatment and 123

reference areas. As shown in Column (1), youth antidepressant 124

use increases by 21.3 percent in the treatment areas in the 125

two years following a fatal school shooting. When extending 126

the post-shooting observation window to three years (Column 127

(2)), we observe a 24.5 percent increase. These effects of 128
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Fig. 1. Youth Antidepressant Use by Month Relative to School Shooting

The solid black lines show the monthly number of antidepressant pre-
scriptions written to individuals under age 20 by providers located 0–5
or 10–15 miles from a school that experienced a shooting per 1,000
individuals under age 20 residing in these areas. The dashed gray lines
are linear fits based on regressions using only pre-shooting observations.

fatal school shootings are concentrated among shootings that129

occur in high schools (SI Appendix, Table S2). We find no130

statistically significant changes in youth antidepressant use131

following non-fatal school shootings (Columns (3)–(4)), and132

results are very similar in percentage terms when we use133

prescription rates as an alternative outcome (Panel B).134

Our difference-in-difference strategy requires that prescrip-135

tions would have followed similar trends across the treatment136

and reference areas in the absence of a school shooting. To137

examine the validity of this parallel trends assumption and138

Table 2. Effects of School Shootings on Youth Antidepressant Use

Fatal Non-Fatal

2-Year 3-Year 2-Year 3-Year
(1) (2) (3) (4)

A. ln(Antidepressant Prescriptions)

Treatment x Post 0.213∗∗∗ 0.245∗∗∗ 0.0187 0.0603
(0.064) (0.079) (0.060) (0.053)

B. Antidepressant Prescription Rate per 1,000

Treatment x Post 1.982∗∗ 2.645∗∗ 1.674 0.348
(0.940) (1.241) (1.219) (0.701)

Relative to Mean 0.206∗∗ 0.297∗∗ 0.163 0.037

Schools 15 12 29 24
Observations 1412 1410 2601 2718

The above table reports output from estimation of our primary difference-
in-difference specification. We regress measures of antidepressant pre-
scriptions for individuals under age 20 at the school–area–month level
on an indicator denoting months in or after a school shooting, an inter-
action between the post indicator and an indicator denoting treatment
areas, month-by-year fixed effects, and school-by-area fixed effects. The
treatment (reference) areas include providers practicing 0–5 (10–15)
miles from an affected school. All regressions are weighted by school
enrollment, and standard errors (reported in parentheses) are clustered
at the school-by-area level. * p<0.1 ** p<0.05 *** p<0.01

to explore the time path of effects, we estimate quarterly 139

event study specifications. In these models, we replace the 140

post-shooting indicator with separate indicators for each of 141

the eight quarters before and after the shooting, omitting the 142

indicator for the quarter before the shooting. 143

Fig. 2 plots the estimated coefficients from these regressions. 144

The insignificant coefficients before the shooting indicate that 145

there were no differential pre-trends across the treatment and 146

reference areas. Within six months of a fatal school shooting, 147

however, antidepressant prescriptions increase by nearly 30 148

percent and remain at this elevated level for at least two years. 149

As in Table 2, Fig. 2 shows that youth antidepressant use is 150

not affected by non-fatal school shootings. 151

Prior work has suggested that the negative effects of ex- 152

posure to violence on children’s cognitive outcomes are tem- 153

porary (e.g., 9). To examine whether the observed increases 154

in youth antidepressant use fade over time, SI Appendix, Fig. 155

S2 presents estimates from event study specifications that use 156

follow-up windows of 3–6 years. Although our sample size 157

diminishes considerably as we extend the observation window, 158

and thus these results may not be generalizable, we find that 159

fatal school shootings lead to increases in youth antidepressant 160

use that persist over these longer time horizons. 161

Local areas may vary in their capacity to cope with trauma 162

in the aftermath of a school shooting. To investigate whether 163

the impacts of school shootings differ by the availability of local 164

mental health care resources, we examine how our estimates 165

vary across locations with differing densities of providers who 166

treat mental health conditions among children. As different 167

types of providers differ in their focus on pharmacological ver- 168

sus behavioral treatment, we consider both the local density of 169

prescribing providers (physicians in family medicine, pediatrics, 170

and psychiatry) and non-prescribing providers (psychologists 171

and social workers).¶ 172

¶Although a few states have recently expanded their scope of practice legislation to allow certain
psychologists to prescribe some medications, prescribing has traditionally been limited to physi-
cians. Furthermore, while physicians can in principle provide psychotherapy, the vast majority of
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Fig. 2. Effects of School Shootings on Youth Antidepressant Use

The above figure presents output from estimation of event study analogs
of our primary difference-in-difference specification, in which we replace
the post-shooting indicator with separate indicators for each of the
eight quarters before and after the shooting. The indicator for the
quarter before the shooting is omitted. We plot the coefficients and 95%
confidence intervals on the interactions between quarterly event time
indicators and the indicator denoting treatment areas.
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Table S3 in the SI Appendix presents estimates from an173

augmented version of our difference-in-difference specification174

that includes triple interactions between the post indicator,175

the treatment indicator, and terciles of county-level measures176

of provider densities. We see that there are no significant dif-177

ferences in the effects of fatal school shootings across counties178

with differing densities of prescribing providers. In contrast,179

areas with a higher density of non-prescribing practitioners ex-180

perience significantly smaller increases in youth antidepressant181

use following a fatal school shooting. This pattern holds even182

when controlling for the density of prescribing practitioners183

within each county. This is consistent with the possibility that184

areas with more psychologists and social workers may rely on185

non-pharmacological treatment, such as cognitive behavioral186

therapy, to treat shooting-induced trauma. However, we note187

that this analysis relies on residual variation in prescriber and188

non-prescriber densities across only 12 counties represented in189

our sample of fatal school shootings. The results may therefore190

be of limited generalizability to other areas.191

Discussion192

Understanding the mental health consequences of school shoot-193

ings is critical both for informing cost-benefit analyses of194

policies aimed at reducing gun violence and for designing pro-195

grams to help mitigate the consequences of shootings when196

they do occur. Accordingly, leading scholars across multiple197

disciplines have recently issued calls for more evidence on the198

impacts of shootings on survivors (6, 10, 11). Using large-scale199

prescription data, we document that local exposure to fatal200

school shootings leads to significant and persistent increases201

in antidepressant use among American youth.202

A large literature suggests that exposure to violence—such203

as neighborhood crime, domestic violence, and school bullying—204

has adverse effects on children’s mental health (e.g., 12–17).205

However, non-random selection into violent settings makes it206

difficult to ascertain causal relationships from previous work207

(18). We overcome this challenge by leveraging the quasi-208

random timing of school shootings as a natural experiment.209

Our work therefore complements existing studies that use210

natural experiments to examine the impacts of violence on211

outcomes other than mental health, such as children’s short-212

term educational and behavioral outcomes (9, 19–30).213

Moreover, it is possible that school shootings have different214

effects on youth mental health than other types of violence.215

A recent study of police killings of African Americans found216

a deterioration in the self-reported mental health of black217

adults due to communal bereavement and increased fear and218

vigilance (31). Analogously, youth exposed to school shootings219

may suffer differentially because of the direct connection they220

feel to victims and the loss of a sense of security at their221

schools. Notably, we find no differences in effects across areas222

with differing crime rates (SI Appendix, Table S4), suggesting223

that fatal school shootings even affect the mental health of224

students who are already exposed to violence outside of school.225

The impacts of school shootings on youth antidepressant226

use that we find are remarkably persistent. In contrast to the227

literature on childhood resilience, which suggests that exposure228

to a single violent event may not have lasting effects (32, 33),229

we find that exposure to a single, fatal school shooting leads230

to worse mental health among local youth for years. These231

physicians—even those who specialize in psychiatry—no longer provide behavioral therapy.

lasting impacts are consistent with the development of chronic 232

mental health conditions for which clinical practice guidelines 233

recommend long or indefinite treatment (7, 8). Other factors, 234

such as heightened insecurity in the local community (34, 35), 235

could further contribute to persistent mental health effects.‖ 236

Our primary specification compares the number of antide- 237

pressant prescriptions written by providers practicing 0–5 miles 238

from an affected school to those written by providers practicing 239

10–15 miles away, both before and after the shooting. Two as- 240

sumptions must hold for this research design to be valid. First, 241

antidepressant prescriptions in these areas must be on parallel 242

trends in the absence of a school shooting. Since providers 243

practicing very close to an affected school are likely to treat 244

patients who are similar—both in terms of socio-demographics 245

and access to mental health care resources—to the patients 246

of providers practicing slightly further away, we expect this 247

assumption to hold. Consistent with this conjecture, Panel C 248

of Table 1 shows that mean antidepressant prescription rates 249

before fatal school shootings are similar in our treatment and 250

reference areas (7.70 and 8.09 per 1,000 youth, respectively), 251

while Fig. 1 shows that antidepressant prescription rates were 252

on similar trends across these areas in the two years before 253

the event. 254

Second, our research design requires that providers prac- 255

ticing very close to an affected school are more likely to treat 256

patients who were impacted by the event than providers prac- 257

ticing slightly further away. If individuals who see providers 258

practicing 10–15 miles away from the school are also impacted 259

by the shooting, then our estimates will understate the true 260

effects of school shootings. That said, we found no observable 261

changes in antidepressant prescriptions written by providers 262

practicing 10–15 miles from affected schools (Fig. 1), suggest- 263

ing that such spillovers are not present in our setting. 264

Nevertheless, to ensure that our results are not driven by 265

our choice of treatment or reference areas, we conduct two ad- 266

ditional sets of analyses. First, we estimate specifications that 267

use as alternative reference areas the number of antidepressant 268

prescriptions written by providers practicing 0–5 miles from 269

(1) non-shooting schools with the highest predicted probabil- 270

ity of experiencing a shooting based on school characteristics 271

(“alternative reference areas A”) and (2) non-shooting schools 272

matched individually to each school that experienced a shoot- 273

ing based on observable characteristics (“alternative reference 274

areas B”).∗∗ As shown in SI Appendix, Section C, analyses 275

using these alternative reference areas yield estimates that 276

are slightly smaller, but statistically indistinguishable, from 277

our baseline model. At the same time, Panel C of Table 1 278

shows that our primary reference areas are most similar to 279

the treatment areas in terms of antidepressant prescription 280

rates prior to fatal school shootings, supporting our choice of 281

baseline model. 282

Second, we assess the robustness of our results to defining 283

treatment areas using distances of 0–1, 0–2, ..., 0–9 miles 284

between providers and schools. As shown in SI Appendix, Fig. 285

S5, the effects become more precise as we include providers 286

practicing in larger areas. The estimated effect peaks when 287

defining the treatment area as 0–4 miles from a school, but the 288

point estimate is very similar and not statistically different for 289

‖The null effects of non-fatal school shootings are consistent with work underscoring the complex
and non-linear ways in which exposure to trauma influences well-being (e.g., 36, 37). It is also
possible that non-fatal shootings affect other outcomes that are not observed in our data.

∗∗See SI Appendix, Section C for details on the construction of these alternative reference areas.
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our primary definition of 0–5 miles. As expected, the effects290

decline as we add providers practicing further away.291

By examining the effects of 44 shootings at primary and292

secondary schools across the United States, this study provides293

the largest analysis of the impacts of school shootings on294

youth mental health to date. While fortunately only 15 of295

these shootings resulted in any victim deaths, this limited296

number of events poses statistical challenges when estimating297

effects separately for fatal and non-fatal shootings. We conduct298

two additional analyses to address these concerns. First, to299

verify that no single event is driving our results, we examine300

the sensitivity of our estimates to dropping each school that301

experienced a shooting. As shown in SI Appendix, Fig. S6, our302

estimates are very stable regardless of which school is excluded.303

Second, our primary specifications cluster standard errors at304

the school-by-area level. As inference with a small number of305

clusters may be biased, we also present results using a wild306

cluster bootstrap in SI Appendix, Table S5 (38). The results307

remain statistically significant at conventional levels.308

Increased antidepressant use following a school shooting309

could be driven either by increased incidence of mental illness310

or increased treatment of existing pathology. Although we311

cannot definitely identify the relative contributions of these312

mechanisms, three findings suggest that new pathology is313

likely a contributing factor. First, to confirm that our results314

are not driven by changes in local prescribing behavior or315

interactions with the health care system, we examine the316

effects of school shootings on the other class of prescriptions317

available in our data extract: opioids.†† As shown in SI318

Appendix, Fig. S7, we find no effects of school shootings on319

opioid prescriptions written for youth. Second, to ensure320

that our results are not driven by changes in treatment for321

underlying mental health problems, we examine the effects of322

school shootings on antidepressant use among adults.‡‡ As323

shown in SI Appendix, Fig. S8, we find no evidence that324

antidepressant prescriptions for individuals aged 20 and older325

increase following a local school shooting. Third, as already326

discussed, we find no differences in effects across areas with327

differing densities of prescribing providers. If school shootings328

only lead to treatment of previously untreated pathology,329

then the effects should be larger in areas with greater under-330

treatment using medication in the pre-period—that is, areas331

with fewer prescribers.332

One concern with our analysis of heterogeneous effects333

across areas with different densities of mental health providers334

is that provider densities are not randomly assigned. It is335

therefore possible that our findings are driven by other differ-336

ences across locations that are correlated with the availability337

of mental health care resources. In particular, if school shoot-338

ings were less severe (e.g., had fewer fatalities) or individuals339

were less likely to be insured in places with a higher density340

of non-prescribing providers, then we could observe smaller341

effects on antidepressant use in those areas simply due to342

differences in the severity of the event or access to health care343

resources. If anything, however, our data indicate that school344

shootings in counties with a higher density of non-prescribing345

providers result in slightly more victim fatalities (r = 0.13),346

††Opioid prescriptions for youth are nearly as common as antidepressants: according to our data,
there were 10.3 million antidepressant prescriptions for individuals under age 20 across the entire
United States in 2010 compared to 9.1 million opioid prescriptions. There is therefore scope for
opioid use to respond if individuals were to have greater interaction with the health care system.

‡‡Of course, the mental health of adults could also be directly affected by school shootings.

and controlling for local insurance rates does not affect our 347

estimates (SI Appendix, Table S6). While additional factors, 348

such as income, may also correlate with cross-sectional vari- 349

ation in mental health resources, we note that confounding 350

factors must be correlated with the density of non-prescribing 351

providers conditional on the density of prescribing providers. 352

While sizable, the increases in antidepressant use that we 353

document are unlikely to capture the full mental health con- 354

sequences of school shootings. If local exposure to school 355

shootings increases the use of non-pharmacological treatment, 356

the use of pharmacological treatment with medications other 357

than antidepressants, or the prevalence of untreated mental 358

illness, then our estimates will underestimate the full effects of 359

these events. Furthermore, to the extent that school shootings 360

impact students’ ability to feel secure at school, exposure to 361

these events could lead to worse behavioral, educational, and 362

economic trajectories. As communities continue to grapple 363

with the aftermath of school shootings, more research is needed 364

to assess the full costs of these events for surviving youth. 365

Materials and Methods 366

367IQVIA Xponent Data. Data on antidepressant prescriptions from Jan- 368

uary 2006 to March 2015 come from the IQVIA Xponent database. 369

IQVIA obtains this data directly from over 90 percent of all retail 370

pharmacies and imputes prescriptions for missing pharmacies to 371

match industry totals. For each prescriber, the data contain the 372

number of antidepressant prescriptions written in each month to 373

individuals in binned age groups. Age is provided in the following 374

bins: 0–2, 3–9, 10–19, 20–39, 40–59, 60–64, 65–74, 75–84, and 85+. 375

The data further contain prescriber practice addresses in 2014 from 376

the American Medical Association. 377

Washington Post Data. The Washington Post school shootings 378

database contains information on acts of gunfire at primary and 379

secondary schools since 1999. The database excludes shootings at 380

after-hours events, accidental discharges that caused no injuries to 381

bystanders, and suicides that posed no threat to other students. 382

The database is updated as facts emerge about individual cases; the 383

version of the database used in this paper is from June 20, 2018. 384

For each shooting, the data include the date, the school’s name 385

and address, the number of victims who were killed or injured, the 386

gender and age of the shooter(s), and whether or not the shooter(s) 387

died. The data further contain characteristics and basic student 388

socio-demographics for the affected schools. 389

Supplementary Data. To construct population measures, we aggre- 390

gate block group–level population counts from the 2010 census 391

across all block groups within 0–5 and 10–15 miles of each school. 392

The census reports population counts for individuals aged 0–17 393

and individuals aged 18 and above. For each area, we estimate 394

the population under age 20 by assuming that the population of 395

individuals aged 18 and 19 is 2
18 of the population aged 0–17. 396

To select schools that are observationally similar to schools 397

that experienced a shooting as alternative reference groups, we use 398

information on school and district characteristics for all primary 399

and secondary schools in the United States for the 2009–2010 school 400

year from the Stanford Education Data Archive (see SI Appendix, 401

Section C for additional details). 402

To examine heterogeneity in effects by mental health care re- 403

sources, crime rates, and health insurance coverage rates, we use 404

data from the Centers for Disease Control and Prevention (CDC), 405

the Uniform Crime Reporting Program (UCR), and the American 406

Community Survey (ACS), respectively. For each county, the CDC 407

data provide the number of pediatricians, family physicians, psy- 408

chiatrists, psychologists, and licensed social workers in 2015 per 409

1,000 children aged 0–17; the UCR data provide the number of 410

murders, rapes, robberies, and aggravated assaults in 2006 per 1,000 411

individuals; and the ACS data provide the percent of individuals 412

under age 65 who had health insurance coverage in 2008. 413
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Data Availability. The IQVIA Xponent database is proprietary; inter- 414

ested researchers should contact IQVIA to inquire about purchasing415

the data. All other data sets used in this study are publicly available416

online. See SI Appendix, Section E for additional details.417

Sample Selection. We consider the 48 school shootings that occurred418

between January 2008 and April 2013. We only keep data for the419

first shooting that occurred at a given school since 1999 (46 school420

shootings over our sample window) and for schools with at least one421

antidepressant prescription written to an individual under 20 by a422

provider in the treatment area in each of the relevant 48 months423

(44 school shootings). The school shootings included in our main424

analysis are listed in SI Appendix, Table S1.425

Statistical Analysis. We estimate the following equation separately426

for fatal and non-fatal school shootings in our primary analysis:427

ln(RXsta) = β0+β1Postt+β2Postt×Tra+σt+δs×Tra+εsta [1]428

where ln(RXsta) denotes the natural log of the number of antide-429

pressant prescriptions written to individuals under age 20 in area430

a of school s in month t, Postt is an indicator that equals one for431

months in or after a school shooting and zero otherwise, Tra is432

an indicator that equals one for treatment areas (0–5 miles from433

a school) and zero for reference areas (10–15 miles from a school),434

σt is a vector of month-by-year fixed effects, δs × Tra is a vec-435

tor of school-by-area fixed effects, and εsta is an error term. We436

cluster standard errors at the school-by-area level and weight the437

regressions by school enrollment. When estimating quarterly event438

study analogs, we define the shooting quarter as the three-month439

period starting with the month of the shooting. Specifications using440

alternative reference areas are outlined in SI Appendix, Section C.441
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