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Purpose: College age persons experienced unique disruptions to their regular lives during the COVID-19 pandemic,
sometimes resulting in negative copingmechanisms.We examined changes in the number of and characteristics of col-
lege age fatal drug overdoses before and during the early COVID-19 pandemic.
Methods: We conducted a statewide cross-sectional study to determine the changes in the number and character-
istics of college age fatal drug overdose decedents before and during the COVID-19 pandemic using 2019–2020
data from the Tennessee State Unintentional Drug Overdose Reporting System. We defined college age as
18–24 years. Frequencies and rates were generated to compare demographics, circumstances, and toxicology
between 2019 and 2020.
Results: From 2019 to 2020, 336 college age persons experienced an unintentional or undetermined fatal drug
overdose in Tennessee. Characteristics of college age decedents: mean age 21.7 years, 68.5% males, and 71.4%
White. Rates of fatal overdoses among college age persons increased 50.0% overall, 150.1% for female decedents,
and 141.7% for Black decedents. Fewer people were treated for substance use disorder or mental health
conditions (p = 0.0243) in 2020.
Conclusion: This analysis can inform local and regional public health workers to implement focused prevention
and intervention efforts to curtail the overdose epidemic among college age persons in Tennessee.
1. Introduction

The COVID-19 pandemic placed an unprecedented burden on the
psychological and behavioral health of people in the United States. A
possible indicator of this is the rapid increase in the number of fatal
drug overdoses the nation witnessed during the pandemic. While fatal
drug overdoses were increasing in the years prior to the pandemic, num-
bers reached record highs in 2020, specifically in March to May of 2020
whenmany states noted the highest death tolls [1–7]. Trends throughout
the nation mirror those going on in Tennessee which saw a 46% increase
in the age adjusted rate of fatal drug overdoses from 2019 to 2020 [8].
Increases in fatal drug overdoses during the pandemic have been attrib-
uted to several factors including increases in illicit fentanyl, social
isolation, social and economic stress, and disruption of treatment for
substance use disorder (SUD) [6,7].

College age people faced unique disruptions to their regular lives during
the pandemic, some of which included, rapidly moving out of dormitories,
adjusting to online learning, and social isolation from lockdown [9,10].
Multiple studies have noted increased levels of anxiety and depression in
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college age people as well as increases in negative coping mechanisms in-
cluding use of alcohol and marijuana [9–12]. However, others have noted
decreases in use of drugs and alcohol due to being at home with family
[13–15]. In any case, unintentional drug overdose mortality among
young people has been increasing since before the pandemic [16–17],
with reason to believe the increase will continue due to the stress put on
this population from the pandemic. We sought to determine characteristics
of fatal drug overdoses in college age persons in Tennessee before and
during the COVID-19 pandemic.

2. Materials and methods

2.1. Data sources

The TennesseeDepartment of Health routinely conducts fatal drug over-
dose surveillance through the State Unintentional Drug Overdose
Reporting System (SUDORS). SUDORS captures details associated with
fatal overdoses using death certificate, death scene investigation, autopsy,
toxicology data, and Prescription Drug Monitoring Program data known
onitoring Database; SUD, Substance Use Disorder; SUDORS, State Unintentional Drug Overdose
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Fig. 1. Number of Unintentional and Undetermined College Age Fatal Drug
Overdoses in Tennessee, 2012–2020. Data is from the Tennessee Death Statistical
File. Counts of overdose deaths in the Tennessee Death Statistical File are slightly
different from State Unintentional Drug Overdose Reporting System counts due to
differing case definitions.
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as Controlled Substance Monitoring Program Database (CSMD) in Tennes-
see. SUDORS is nested within the National Violent Death Reporting System
and is funded by theOverdose Data toAction grant from the Centers for Dis-
ease Control and Prevention (CDC). Fatal drug overdoses were selected
using International Classification of Disease, Tenth Revision cause of
death codes X40–44, Y10–14, and T36–50 to identify deaths occurring in
Tennessee regardless of state of residence from the Tennessee statistical
death file. Text search for cause of death fields looking for overdose terms
such as “overdose” or “intoxication”, “toxicity”, etc. and drug terms such
as “fentanyl”, “heroin”, etc. was also used to identify cases when codes
were not available on the death certificate. All cases were manually re-
viewed to confirm inclusion. Additionally, cases underwent quality control
checks with the CDC.

The State Medical Examiner's office provided access to decedent au-
topsy reports and toxicology reports. SUDORS cases were linked to their
prescription history in the CSMD using a unique person identifier created
from name and date of birth. Abstracted data included demographic char-
acteristics, injury and death details, personal circumstances, drug history,
death scene investigation, response to drug overdose, prescription fill his-
tory for controlled substances, and toxicology data. Cases are abstracted
into REDCap by one team member and reviewed by another [18–21].
Prior to submittingfinal data to SUDORS the data undergo a case validation
and error report process.

2.2. Study variables

SUDORS data from January 1, 2019 to December 31, 2020 were
obtained from the finalized SAS data file from CDC for Tennessee.

2.2.1. Demographic and circumstance information
Demographic features include age, race/ethnicity, sex, and rural or

urban residence. Circumstances include history of SUD, history of treat-
ment for SUD, overdose location, and death location. College age was de-
fined as persons 18–24 years of age. Race and ethnicity and sex were
determined using death certificate information. A bystander was identified
using autopsy narrative text and defined as someone present during the
overdose who had the ability to intervene. Presence of naloxone was deter-
mined using toxicology and autopsy narrative text. If buprenorphine and
naloxone were noted on toxicology and naloxone administration was not
mentioned in the narrative, the naloxone administration variable was not
endorsed.

2.2.2. Toxicology and CSMD data
Drugs were identified from toxicology reports or as a cause of death on

the death certificate in cases where no toxicology report was available. For
this analysis, stimulantswere defined using amphetamine and cocaine drug
classes from post-mortem toxicology. These classes include prescription
amphetamines, illicit amphetamines, illicitmethamphetamine, and cocaine
and its associatedmetabolites.When looking at prescription history, we de-
fine several timeframes. We define “ever” prescribed as any prescription
dating back to 2012 as CSMD prescription data is first available then.
Other timeframes include a prescription within 30 days of death, and a pre-
scription within 180 days of death.We also looked at active prescriptions at
the time of death defined as having overlapping days' supply with date of
death.

2.3. Statistical analysis

Tennessee does not have SUDORS data prior to 2019 for all drug over-
dose decedents. To determine any trends in drug overdose in college age
persons prior to 2019, we used death certificate data for unintentional
and undetermined overdoses occurring between 2012 and 2020. Descrip-
tive statistics were calculated for the full sample of college age overdose
deaths. Using SUDORS data from 2019 to 2020, chi-square tests were con-
ducted to determine differences in decedent circumstances between 2019
and 2020. Rates and rate differences were calculated per 100,000
2

population for Tennessee residents for age, sex, and race/ethnicity using
population data from CDC WONDER Bridged-Race Population Estimates
[22]. All analyses were conducted in SAS version 9.4 (SAS Institute, Cary,
NC). P-values <0.05 were considered statistically significant. This cross-
sectional study was considered exempt by the Tennessee Department of
Health's Institutional Review Board.

3. Results

When examining death certificate data from 2012 to 2020, college age
persons experienced an overall increase in unintentional and undetermined
fatal drug overdose. While the pattern fluctuates over time, the sharpest
increase occurred between 2019 and 2020 (Fig. 1).

We identified 336 college age fatal overdoses using SUDORS data from
January 1, 2019 to December 31, 2020. In 2019, college age overdoses
peaked in November, while in 2020, college age overdoses peaked in
May 2020 (Fig. 2).

3.1.1. College age decedents characteristics (Table 1)
Overall, college age decedents had an average age of 21.7(1.73 std).

Most were male (68.5%), White (71.4%), and living in an urban area
(83.9%). History of SUD and mental health condition was found in 66.7%
and 13.4% of decedents respectively. Only 8.0% of decedents were ever
treated for SUD or a mental health condition. Most decedents overdosed
at a house or apartment (74.1%). Death location was spread out among
home, Emergency Room, hospital inpatient, and other location, however
the highest proportion died at home (35.7%). Overall, 27.7% of fatal over-
doses had a bystander present who had the potential to intervene and
37.2% of decedents were administered naloxone.

3.1.2. Comparison of college age decedents between 2019 and 2020 (Table 1)
Table 1 shows comparisons of college age decedents between 2019

and 2020. Notable differences include a slight decrease in the mean
age from 22.1(1.48 SD) to 21.5(1.84 SD) and increases in the proportion
of female (37.1% vs. 22.9%) and Black decedents (22.9% vs. 13.7%).
Fewer decedents had a history of SUD in 2020 compared to 2019
(64.4% vs. 70.2%). Decedents with a history of treatment for SUD de-
creased between 2019 and 2020 (5.4% vs. 12.2%). More decedents
had a bystander present during the overdose who had the potential
to intervene in 2020 (31.7% vs. 21.4%), however, naloxone was not
administered more frequently.



Fig. 2.Monthly Comparison of College Age Fatal Overdose Trends in Tennessee 2019–2020. Data Source: Tennessee State Unintentional Drug Overdose Reporting System.

Table 1
Characteristics of college age decedentsa TN SUDORSb 2019–2020, n = 336.

2019–2020 n = 336 2019 n = 131 2020 n = 205 p-value

Mean (std) Mean(std) Mean (std)

Age 21.7(1.73) 22.1(1.48) 21.5(1.84) 0.0016

Characteristic n(%) n(%) n(%)
Sex

Male 230(68.5) 101(77.1) 129(62.9) 0.0064
Female 106(31.6) 30(22.9) 76(37.1) 0.0064

Race/Ethnicity
Non-Hispanic White 240(71.4) 101(77.1) 139(67.8) 0.0659
Non-Hispanic Black 65(19.4) 18(13.7) 47(22.9) 0.0376
Non-Hispanic Other 10(2.9) 5(3.8) 5(2.4) 0.4685
Hispanic 21(6.3) 7(5.3) 14(6.8) 0.5837

Rural/Urban
Urban 282(83.9) 109(83.2) 173(84.4) 0.7732
Rural 54(16.1) 22(16.8) 32(15.6) 0.7732

History of substance use disorder 224(66.7) 92(70.2) 132(64.4) 0.2682
History of mental health condition 45(13.4) 17(13.0) 28(13.7) 0.8580
Ever treated for substance use disorder or mental health condition 27(8.0) 16(12.2) 11(5.4) 0.0243
Overdose Location

House, apartment 249(74.1) 98(74.8) 151(73.7) 0.0.8143
Hotel/motel 29(8.6) 8(6.1) 21(10.2) 0.1878
Motor vehicle 18(5.4) 8(6.1) 10(4.9) 0.6280
Other 10(2.9) 6(4.6) 4(2.0) 0.1666
Unknown 30(8.9) 11(8.4) 19(9.3) 0.7847

Place of Death
Home 120(35.7) 47(35.9) 73(35.6) 0.9601
Emergency department 68(20.2) 26(19.9) 42(20.5) 0.8867
Hospital inpatient 38(11.3) 18(13.7) 20(9.8) 0.2607
Dead on arrival 20(6.0) 12(9.2) 8(3.9) 0.0621
Other 86(25.6) 26(19.9) 60(29.3) 0.0536
Undetermined 4(1.2) 2(1.5) 2(0.98) –

Bystander Present 93(27.7) 28(21.4) 65(31.7) 0.0389
Naloxone Administered 125(37.2) 46(35.1) 79(38.5) 0.5268

a 18–24 years of age.
b Tennessee State Unintentional Drug Overdose Reporting System.
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Table 2
Toxicology by class and individual substances for college age decedentsa TN
SUDORSb 2019–2020, n = 336.

2019 n = 131 2020 n = 205 p-value

n(%) n(%)

Drug Classesc

Illicit opioids 108(82.4) 175(85.4) 0.4737
Prescription opioids 23(17.6) 29(14.2) 0.3992
Stimulants 55(41.9) 85(41.5) 0.9247
Benzodiazepines 44(33.6) 60(29.3) 0.4035
Antidepressants 16(12.2) 27(13.2) 0.7979
Anticonvulsants 4(3.1) 16(7.8) 0.0726
Antipsychotics 5(3.8) 6(2.9) 0.6548

Individual Substancesc

Fentanyl 100(76.3) 168(82.0) 0.2115
Heroin 28(21.4) 20(9.8) 0.0030
Methamphetamine 43(32.8) 62(30.2) 0.6187
Cocaine 17(13.0) 20(9.8) 0.3576
Marijuana 57(43.5) 98(47.8) 0.4413
Alcohol 16(12.2) 42(20.5) 0.0503
Alprazolam 21(16.0) 250(13.3) 0.0118

a 18–24 years of age.
b Tennessee State Unintentional Drug Overdose Reporting System.
c Categories not mutually exclusive.

Table 4
Comparison of mortality rate for college age decedentsa demographic category
between 2019 and 2020 using TN SUDORSb,d data, n = 317.

Ratesc 2019 2020 Absolute rate
change

% Change p-value

Overall 20.73 31.07 10.34 50.0% 0.0004
Sex
Male 31.87 38.76 6.89 21.6% 0.1486
Female 9.27 23.18 13.91 150.1% <0.0001

Race/Ethnicity
Non-Hispanic White 22.84 30.49 7.65 33.5% 0.0310
Non-Hispanic Black 13.99 33.82 19.83 141.7% 0.0012
Non-Hispanic Other 31.25 24.95 −6.30 −20.2% 0.7364
Hispanic 16.18 30.87 14.69 90.8% 0.1554

a Age 18–24 years.
b Tennessee State Unintentional Drug Overdose Reporting System.
c Population data fromCDCWONDER, rates are calculated per 100,000 population.
d Rate calculation is subset to TN Resident Deaths.
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3.1.3. Toxicology comparison between 2019 and 2020 (Table 2)
Table 2 shows comparisons of toxicology between 2019 and 2020. No

significant changes occurred when looking at drug classes. When looking
at individual substances, involvement of heroin and alprazolam decreased
between 2019 and 2020 (21.4% vs. 9.8% and 16.0% vs. 13.3% respec-
tively). Alcohol involvement increased but not significantly. Almost all col-
lege age fatal overdoses (95.5%) were polydrug in each year.
3.1.4. Prescription information for college age decedents 2019 and 2020
(Table 3)

Table 3 shows prescription comparisons for college age decedents be-
tween 2019 and 2020. Prescription comparisons showed no significant
changes in any class or substance between the two years.
Table 3
Comparison of prescription information for TN SUDORSa college ageb decedents
between 2019 and 2020, n = 336.

Prescription type 2019 (n = 131) 2020 (n = 205)

n (%) n (%) p-value

Opioid
Everc 83 (63.4) 125 (61.0) 0.6609
Within 180 days 11 (8.4) 10 (4.9) 0.1937
With 30 days 2 (1.5) 2 (1.0) –
Actived – 2 (0.98) –

Buprenorphine for treatment
Ever 17 (13.0) 23 (11.2) 0.6275
Within 180 days 10 (7.6) 14 (6.8) 0.7808
Within 30 days 2 (1.5) 4 (2.0) –
Active 1 (0.76) 2 (0.98) –

Benzodiazepine
Ever 19 (14.5) 37 (18.1) 0.3951
Within 180 days 12 (9.2) 18 (8.9) 0.9052
Within 30 days 8 (6.1) 11 (5.4) 0.7743
Active 7 (5.3) 7 (3.41) 0.3882

Stimulant
Ever 35 (26.7) 46 (22.4) 0.3712
Within 180 days 3 (2.3) 7 (3.4) –
Within 30 days – 6 (2.9) –
Active – 6 (2.93) –

a Tennessee State Unintentional Drug Overdose Reporting System.
b Age 18–24 years.
c Ever is defined as lifetime prevalence dating back to 2012.
d Active prescription is defined as having overlapping days' supply with date of

death.
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3.1.5. Comparison of mortality rate by sex and race between 2019 and 2020
(Table 4)

Table 4 shows mortality rates of college age decedents by demographic
category between 2019 and 2020. Rates are bridged age-race adjusted rates
for Tennessee residents only. Rate of fatal overdoses increased 50.0% be-
tween 2019 and 2020. Female and non-Hispanic Black decedents experi-
enced the greatest increase in fatal overdose rates between 2019 and
2020 (150.1% and 141.7% respectively). Non-Hispanic White decedents
experienced an increase of 33.5%.

4. Discussion

Between 2019 and 2020, rates of college age unintentional and undeter-
mined fatal overdoses increased 50% in Tennessee, which is more than the
46% increase in all overdoses in Tennessee in the same time period [8] con-
firming that this population is experiencing high levels of fatal overdose.
The monthly trend of college age fatal overdoses peaked in May of 2020
and slightly tapered off but were still more than fatal overdose counts in
2019 (Fig. 2). This also aligns with a recent modeling study suggesting
that excess drug overdose deaths may be due to the pandemic [23–25].

Somemay argue that the increase between the two years is attributed to
the increase in use of illicit fentanyl which has been a key player in the
“fourthwave” of the overdose crisis [26]. Another possibility is the increase
in concentration and contamination of fentanyl in the drug supply leading
to more deaths [27]. We did see a slight increase in the proportion of col-
lege age decedents with a fentanyl involved overdose however, the rela-
tionship was not statistically significant (Table 2). This corresponds with
research showing increases in fatal fentanyl overdoses between 2019 and
2020 [28]. Fentanyl was involved in over 80% of overdoses in college
age persons. This is concerning because of the potency of fentanyl. The
same studymentioned above found that one half of fentanyl overdose dece-
dents had no pulse when first responders arrived [28] meaning the admin-
istration of naloxone may no longer be effective. This makes connecting
people who use drugs to harm reduction strategies even more pertinent.

When looking at toxicology, in addition to fentanyl, marijuana, meth-
amphetamine, and alcohol are the most common substances involved in
death. Alcohol involvement increased between 2019 and 2020 which is
in contrast to literature and survey data showing decreases in alcohol use
among students during the pandemic due to stay at home orders and
being near family [29,30]. The only statistically significant changes in tox-
icology between 2019 and 2020were decreases in use of heroin and alpraz-
olam. The decrease in heroin in Tennessee is in accordance with other
jurisdictions [7,31–33]. Some studies have reported decreasing benzodiaz-
epine use as well [34]. The decrease in alprazolam involvement
corresponded with circumstance variables showing less decedents being
treated for a mental health condition in 2020 compared to 2019. However,
when looking at past prescriptions of benzodiazepines, we saw that similar
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proportions of decedents had prescriptions within 30 and 180 days of
death. In 2020, a higher percentage of decedents were ever prescribed ben-
zodiazepines compared to 2019 (18.1% vs. 14.5%), but this difference was
not significant.

Rate increases of fatal drug overdose among college age decedents oc-
curred among female and Black decedents. Up until 2019, rates of all fe-
male fatal drug overdoses remained steadily around 20 per 100,000
residents in Tennessee and jumped to 32 per 100,000 in 2020 [35].
When looking at college age decedents, a sharp increase occurred between
2019 and 2020 for females (9.27 per 100,000 vs. 23.18 per 100,000).
While the rate for college age females is not as high as the overall female
rate, the sharp increase is alarming [8]. Racial disparities have been well
documented in drug overdose literature showing a recent increase in ethnic
minorities [36–37]. In Tennessee, rates of overdose among Black persons
began increasing in 2018 for all ages [35]. The rate for college age Black de-
cedents was lower than for all ages of Black decedents in 2019 and 2020,
however the sharp increase is important to note [8].

In 2020, fatal drug overdose decedents were slightly younger in age,
with less reported history of SUD and less history of treatment for SUD.
This could suggest that some of the increase in these college age overdoses
is people using substances for the first time and having a fatal overdose in
part due to the increase in illicit fentanyl in the drug market. This could
be due to the increased fentanyl concentrations or contamination described
above [27]. Another possibility is the disruption to treatment options for
patients during the pandemic [38]. In any case, this study pulled data
frommultiple sources to show the dramatic increase in fatal drug overdoses
that college age decedents experienced during the beginning of the COVID-
19 pandemic.

Future efforts should focus on tailoring prevention initiatives to college
age persons specifically those who are ethnic minorities and ensuring treat-
ment for SUD andmental health conditions are accessible for all and cultur-
ally acceptable. We found that naloxone was administered in 37% of
college age decedents. Naloxone training and distribution are essential to
this population given the large amount of fentanyl present in toxicology.
High school and college campuses should focus on education campaigns
that include messaging such as only taking prescriptions that belong to
you, not using substances alone, and messaging about the potency of fenta-
nyl and the risk of substances being laced with it, including pills from
friends. These education campaigns should also be conducted focusing on
young adults not enrolled in college. One possible avenue of conducting
these campaigns is via social media. Additionally, promotion of mental
health care should occur which could help to link people to treatment spe-
cifically medications for opioid use disorder. Naloxone training should be
conducted on school campuses and naloxone should be available through-
out campuses such as automated external defibrillators. These approaches
directly align with the 2022 White House's National Drug Control Strategy
which directs federal agencies to expand prevention efforts to school aged
children and young adults while increasing the scientific understanding
of the recovery process [39].

Another harm reduction strategy adopted in Canada focuses on creating
a safe supply of drugs for people to use [40–41]. This involves providing
substances such as hydromorphone or diacetylmorphine to people, so
they do not need to buy illicit substances. While participant experiences
have varied with this approach, successes were seen such as increases in
quality-adjusted life-years, and better overall wellness [40–42]. With this
approach, it is important to understand substance preference by demo-
graphic group [40]. Other approaches include utilizing safe consumption
sites [43] and fentanyl test strips which have shown positive uptake in
young adults [44–45].

5. Limitations

Our study had several limitations.While we defined college age persons
as 18–24 years, the usual years of schooling, we were unable to determine
whether the decedents were currently enrolled. Tennessee is organized as a
decentralized state with five regional forensic centers with the state agency
5

serving as an advisor. Autopsies used in SUDORS data collection are limited
to those sent from the five centers to the state agency. We received autopsy
reports for 90% of decedents included in this analysis and feel that missing
data is minimal. This study is purely descriptive and is limited to medical
history listed in the autopsy report which can be from medical records, au-
topsy results, and sometimes family and friends as part of scene evidence.
When looking at medications for opioid use disorder, the CSMD does not
collect information on methadone which may limit the number of people
in treatment that this study captures.We did not have information available
to determine if any of the substances were lacedwith fentanyl or if fentanyl
was being co-used with other substances. Another limitation is SUDORS
lack of data prior to 2019. It will be important to monitor this population
in 2021 to examine trends. Finally, another limitation of this analysis is
the lack in generalizability to the United States population as this data is
only for the state of Tennessee. It is important that states continue to pub-
lish reports on their SUDORS data to help build a more complete perspec-
tive on the widespread issue of fatal drug overdoses.

6. Conclusion

Rates of fatal drug overdoses among college age persons increased in
Tennessee between 2019 and 2020. This analysis can inform local and re-
gional public health workers to implement focused prevention and inter-
vention efforts to curtail the overdose epidemic among college age
persons in Tennessee. Specific education and training initiatives should
be tailored for this demographic group and carried out early in high schools
and on college campuses to spread awareness of the dangers of fentanyl as
well as what to do if someone encounters an overdose.
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