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A B S T R A C T   

Previous studies have found increases in nonfatal opioid overdoses during the COVID-19 pandemic, which 
created difficult conditions for people with substance use disorders. We assessed changes in nonfatal opioid- 
related overdoses in Florida during the onset of the COVID-19 pandemic. Emergency medical service data was 
obtained from the Florida Department of Health. Naloxone administration with documented improvement was 
used as a proxy for nonfatal opioid-related overdoses. Age-adjusted rates were estimated per 100,000 population 
for April-September 2020 (n = 9,377) and compared to the same time period during 2019 (n = 6,765) using rate 
ratios. Age-adjusted rates were estimated by sex, race/ethnicity, and metro/nonmetro county classification, as 
well as county-level measures of medications for opioid use disorder (MOUD) availability, rates of COVID-19 
deaths, and unemployment during 2020. The age-adjusted rate of nonfatal opioid-related overdoses increased 
from 32.41 (95 % CL: 31.64–33.19) during 2019 to 45.35 (95 % CL: 44.42–46.27) during 2020 (RR = 1.40; 95 % 
CL: 1.36–1.44). The rate for males increased most in metro counties (RR = 1.47, 95 % CL: 1.41–1.53); the rate for 
females increased most in nonmetro counties (RR = 1.51, 95 % CL: 1.10–2.06). The largest increases were 
observed among Hispanics (males: RR = 1.56, 95 % CL: 1.37–1.78; females: RR = 1.44, 95 % CL: 1.14–1.81), 
counties with no MOUD treatment options (RR = 1.66, 95 % CL: 1.14–2.44) and counties with the lowest rates of 
buprenorphine prescribers (RR = 1.70, 95 % CL: 1.29–2.22). Nonfatal opioid-related overdoses increased in 
Florida during the first six months of the COVID-19 pandemic. Expanding access to services that support 
treatment and recovery is critical to addressing the ongoing opioid crisis in Florida.   

1. Introduction 

Social disruptions resulting from COVID-19 and the necessary mea
sures to control its spread created challenging conditions for individuals 
struggling with or in recovery from substance use disorders. (Volkow, 
2020) Simulation studies have found increased opioid-related overdose 
deaths during the pandemic compared to what would have been ex
pected in the absence of the pandemic (Linas et al., 2021; Rodda et al., 
2020). According to the Centers for Disease Control and Prevention’s 
(CDC) Drug Overdose Surveillance and Epidemiology System, nonfatal 
opioid-related overdoses increased 37 % from January 2020 to January 
2021 in 39 U.S. states with available data (Centers for Disease Control 

and Prevention, 2022). 
Naloxone is an opioid antagonist that reverses the effects of opioid- 

related overdoses (National Institute on Drug Abuse, 2022). Given the 
specificity of naloxone’s mechanism of action, an individual who is not 
experiencing an opioid-related overdose will not respond to it (National 
Institute on Drug Abuse, 2022). Therefore, naloxone administration 
with documented improvement serves as a proxy indicator for nonfatal 
opioid-related overdoses (Council of State and Territorial Epidemiolo
gists, 2022; Council of State and Territorial Epidemiologists, 2022). This 
descriptive study compares nonfatal opioid-related overdoses in Florida 
(using naloxone distribution by emergency medical services as a proxy) 
during the first six months of the COVID-19 pandemic to the same time 
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period in 2019 to examine which groups experienced the steepest in
creases and to characterize groups that may require additional support. 

2. Methods 

Records from the Florida Emergency Medical Services Tracking and 
Reporting System (EMSTARS) indicating naloxone distribution were 
obtained from the Florida Department of Health (FDOH). EMSTARS is a 
voluntary program; records received by FDOH include all emergency 
medical services (EMS) responses submitted by participating agencies 
throughout Florida, representing 90 % of EMS call volume in 2019 and 
2020 (email communication, Bureau of Emergency Medical Oversight, 
FDOH, May 2022). EMSTARS collects a subset of nationally recognized 
EMS data from the National Emergency Medical Services Information 
System (Florida Department of Health. Prehospital Data Collection and 
Reporting System, 2021). Naloxone distribution was identified using the 
Medication Given field of the EMSTARS database (Florida Emergency 
Medical Services Advisory Committee, 2022). 

Administration of naloxone and documented improvement was used 
as a proxy for nonfatal opioid-related overdoses; only the first admin
istration with documented improvement per episode was included (to 
remove multiple observations per episode). Analyses for both years were 
limited to records with information on age and sex, and those with home 
zip codes in Florida (In 2019, 471 of 7,236 total episodes, or 6.5 %, were 
excluded for missing data on zip codes, having a home zip code outside 
of Florida, or missing data on age or sex. Similarly, in 2020, 696 of 
10,073 episodes, or 6.9 %, were excluded for these reasons). Age- 
adjusted rates were estimated for the six months following the onset 
of the COVID-19 pandemic in 2020 (April-September; Florida’s stay-at- 
home order was issued on March 16, 2020) and compared to the same 
time period in 2019. Population denominators were derived from 2019 
5-year American Community Survey estimates by county, sex, and age 
group United States Census Bureau (2009–2020). 

Age-adjusted rates were stratified by sex and further examined by 
race/ethnicity (Black/African American, Hispanic, and White) and 
county designation as metro (urban) or non-metro (rural) areas (as 
classified by the Office of Management and Budget) (U.S. Department of 
Agriculture Economic Research Service, 2020). Age-adjusted rates were 
also analyzed by county-level measures: indicators of the availability of 
medications for opioid use disorder (MOUD), quartiles of rates of 
COVID-19 deaths per 100,000 population, April-September 2020 (from 
CDC WONDER provisional mortality estimates), (Centers for Disease 
Control and Prevention, 2018) and quartiles of the average unemploy
ment rate from April-September 2020 (from Local Area Unemployment 
Statistics, Florida Department of Economic Opportunity) (Florida 
Department of Economic Opportunity, 2022). Data on MOUD avail
ability and buprenorphine prescribers were extracted from information 
for Florida included in the SAMHSA Behavioral Health Treatment 
Locator as of March 27, 2020 (Substance Abuse and Mental Health 
Services Administration, 2022). We analyzed two county-level in
dicators of MOUD availability: the number of MOUD options (bupre
norphine, methadone, or naltrexone) available (ranging from 0 to 3) and 
quartiles of the rate of buprenorphine prescribers per 100,000 popula
tion. Quartiles of rates of COVID-19 deaths and of average unemploy
ment rates were included as proxy measures of the impact of the COVID- 
19 pandemic on mortality and unemployment during the six months 
following the onset of the pandemic; first quartiles for these measures 
indicate counties that experienced the highest levels of mortality and 
unemployment from April-September 2020. 

3. Statistical analyses 

Age-adjusted rates per 100,000 population were estimated for each 
year using the direct standardization method utilizing PROC STDRATE 
in SAS 9.4; 2019 American Community Survey estimates of the U.S. 
population by age and sex served as the standard population (United 

States Census Bureau, 2009–2020). Rate ratios comparing 2020 to 2019 
were estimated with 95 % confidence limits using Mantel-Haenszel ef
fect estimation in PROC STDRATE. This study was approved by the 
Florida International University Social and Behavioral Institutional Re
view Board. 

4. Results 

Table A1 describes episodes of nonfatal opioid-related overdoses 
treated by Florida EMS during April-September of 2019 and 2020. A 
total of 6,765 episodes with home zip codes in Florida and with data on 
age and sex were recorded during 2019, increasing to 9,377 in 2020. The 
distribution of episodes was similar in both years: >60 % occurred in 
males, and>50 % occurred in ages 25–44 years old. Most episodes 
occurred in people identified as White, followed by Black/African 
American and Hispanic. 

Table 1 shows age-adjusted rates and rate ratios for the observed 
time periods; Table 2 shows these results by sex. Overall, the age- 
adjusted rate of nonfatal opioid-related overdoses per 100,000 
increased from 32.41 (95 % CL: 31.64–33.19) in 2019 to 45.35 (95 % CL: 
44.42–46.27) during the same time period in 2020 (rate ratio (RR) =
1.40; 95 % CL: 1.36–1.44). Among males, the age-adjusted rate during 
2020 was 61.31 per 100,000 (95 % CL: 59.78–62.84), representing a 
rate ratio of 1.47 (95 % CL: 1.41–1.53) compared to 2019. Among fe
males, the age-adjusted rate during 2020 was 29.97 per 100,000 (95 % 
CL: 28.93–31.02), representing a rate ratio of 1.28 (95 % CL: 1.21–1.35) 
compared to 2019. Among males, those in metro counties experienced 
the highest increase (RR = 1.47, 95 % CL: 1.41–1.53), while among 
females, those in nonmetro counties experienced the highest increase 
(RR = 1.51, 95 % CL: 1.10–2.06). Although the highest rates of nonfatal 
opioid-related overdoses occurred among White males and females 
during April-September 2020 (90.66 and 48.17, respectively) the 
highest rate ratios compared to 2019 were observed among Hispanics 
(among males: RR = 1.56, 95 % CL: 1.37–1.78; among females: RR =
1.44, 95 % CL: 1.14–1.81). 

Overall, the highest increases from 2019 to 2020 occurred in 
counties with no MOUD treatment options (RR = 1.66, 95 % CL: 
1.14–2.44) and counties with the lowest rates of buprenorphine pre
scribers per 100,000 population (RR = 1.70, 95 % CL: 1.29–2.22). 
Counties with no MOUD treatment options had the highest rate of 
nonfatal opioid-related overdoses for females during 2020 (39.42, 95 % 
CL: 26.21–52.64); conversely, counties with three MOUD treatment 
options had the highest rate of nonfatal overdoses for males (64.67, 95 % 
CL: 62.96–66.39). The largest increases in age-adjusted rates of nonfatal 
overdoses were observed in counties in the third quartile of rates of 
COVID deaths (RR = 1.48, 95 % CL: 1.42–1.54) and the fourth quartile 
of average unemployment rates during April-September 2020 (RR =
1.77, 95 % CL: 1.32–2.37). 

5. Discussion 

Age-adjusted rates of nonfatal opioid-related overdoses increased 
among all groups in Florida when comparing April-September 2020 to 
the same time period in 2019 and using EMS-administered naloxone as a 
proxy measure. These findings align with previous studies examining 
EMS and emergency department data, which found an increase in 
nonfatal opioid overdoses during the COVID-19 pandemic (Khoury 
et al., 2021; Ochalek et al., 2020; Soares et al., 2021; Slavova et al., 
2020). Our findings suggest women in rural counties; Hispanics, and 
people living in counties with limited OUD treatment options may have 
been particularly impacted by increases in opioid-related overdoses 
during the early months of the pandemic, relative to the same time 
period in the previous year. This study adds to previous analyses by 
providing estimates of age-adjusted rates by sex, race/ethnicity, and 
indicators of service availability (Florida Drug Overdose Surveillance 
and Epidemiology, 2019). 
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The opioid crisis is often thought of as a public health problem pri
marily affecting white males (National Institute on Drug Abuse, 2022; 
QuickStats, 2000–2020). While this is certainly true, the results of this 
study align with recent literature showing that other groups have also 
experienced sharp increases in opioid-related overdoses (Kariisa et al., 
2022; Larochelle et al., 2021; Hoopsick et al., 2021). In this study, white 
females had the highest age-adjusted rates after white males in 2020, 
followed by Black/African American and Hispanic males. Additionally, 
our finding that among males in 2020, the highest rate of nonfatal 
opioid-related overdoses occurred in Florida counties that offered all 
three MOUD options may indicate that resources have been focused on 
areas where males are most in need. This stands in sharp contrast to our 
finding relating to females, where the highest rates of nonfatal opioid- 
related overdoses in 2020 occurred in counties with no MOUD options 
available. It is critical that outreach and intervention efforts are 
culturally tailored and consider gender-specific needs in order to address 
the unique impact of the opioid crisis across multiple groups. 

This study is subject to limitations. Data on race/ethnicity was 
missing for 6.7 % of observations in 2019 and for 4.0 % of observations 
in 2020, which may have affected our estimates by race/ethnicity. The 
authors did not have access to data from Florida’s prescription drug 
monitoring program, which may have provided additional information 
related to changes in MOUD dispensing practices during the COVID-19 
pandemic. Results presented here are likely underestimates of nonfatal 
opioid-related overdoses in Florida because they only include overdoses 
treated by EMS. Documented improvement may have occurred after the 

Table 1 
Age-standardized rates of nonfatal opioid-related overdosesa treated by EMS 
responders, Florida, April-September 2019 and 2020.   

2019 2020 Rate 
Ratio 
(95 % 
CL)  

n Rate (95 
% CL) 

n Rate (95 
% CL) 

Overall 6765 32.41 
(31.64, 
33.19) 

9377 45.35 
(44.42, 
46.27) 

1.40 
(1.36, 
1.44) 

Race/Ethnicityb      

Black/African American 684 21.80 
(20.14, 
23.45) 

944 29.75 
(27.82, 
31.67) 

1.36 
(1.24, 
1.51) 

Hispanic/Latino 499 9.26 
(8.43, 
10.08) 

783 14.20 
(13.19, 
15.21) 

1.53 
(1.37, 
1.72) 

White 4942 46.86 
(45.52, 
48.20) 

7153 69.21 
(67.57, 
70.84) 

1.48 
(1.42, 
1.53)  

Characteristics of Counties where Episodes of Nonfatal Opioid-Related Overdoses 
Occurred 

Rural/Urban 
Classification      

Metro 6608 32.79 
(32.00, 
33.59) 

9154 45.85 
(44.91, 
46.79) 

1.40 
(1.35, 
1.44) 

Non-metro 157 21.54 
(18.15, 
24.93) 

223 31.04 
(26.94, 
35.13) 

1.44 
(1.17, 
1.77)  

MOUD Treatment 
Options Available      

0 of 3 MOUD Options 42 21.28 
(14.83, 
27.73) 

71 35.42 
(27.14, 
43.70) 

1.66 
(1.14, 
2.44) 

1 of 3 MOUD Options 144 30.46 
(25.21, 
35.71) 

156 37.50 
(31.44, 
43.54) 

1.23 
(0.97, 
1.56) 

2 of 3 MOUD Options 658 25.84 
(23.83, 
27.84) 

878 35.01 
(32.66, 
37.35) 

1.35 
(1.22, 
1.50) 

3 of 3 MOUD Options 5921 33.56 
(32.70, 
34.42) 

8272 47.22 
(46.20, 
48.24) 

1.41 
(1.36, 
1.45)  

Buprenorphine 
Prescriber Rate per 
100,000      

1st Quartile 
(>11.4–18.9) 

2145 30.99 
(29.67, 
32.31) 

2846 41.48 
(39.95, 
43.01) 

1.34 
(1.27, 
1.42) 

2nd Quartile 
(>7.7–11.4) 

3177 43.55 
(42.03, 
45.07) 

4452 61.58 
(59.77, 
63.40) 

1.41 
(1.35, 
1.48) 

3rd Quartile (>4.8–7.7) 1359 22.32 
(21.13, 
23.52) 

1936 32.18 
(30.74, 
33.62) 

1.44 
(1.34, 
1.55) 

4th Quartile (≤4.8) 84 15.79 
(12.39, 
19.19) 

143 26.77 
(22.34, 
31.20) 

1.70 
(1.29, 
2.22)  

Rate of COVID-19 
Deaths per 100,000, 
April-September 
2020      

1st Quartile 
(>75.9–215.6) 

947 18.19 
(17.02, 
19.35) 

1110 21.40 
(20.14, 
22.67) 

1.18 
(1.08, 
1.28) 

2nd Quartile 
(>54.9–75.9) 

1089 20.40 
(19.17, 
21.62) 

1467 28.18 
(26.73, 
29.63) 

1.38 
(1.28, 
1.50) 

3rd Quartile 
(>38.3–54.9) 

3424 5027  

Table 1 (continued )  

2019 2020 Rate 
Ratio 
(95 % 
CL)  

n Rate (95 
% CL) 

n Rate (95 
% CL) 

49.08 
(47.43, 
50.73) 

72.58 
(70.56, 
74.60) 

1.48 
(1.42, 
1.54) 

4th Quartile (≤38.3) 1305 39.35 
(37.21, 
41.48) 

1773 53.42 
(50.94, 
55.91) 

1.36 
(1.26, 
1.46)  

Average 
Unemployment Rate, 
April-September 
2020      

1st Quartile 
(>10.9–21.4 %) 

2047 23.22 
(22.21, 
24.23) 

2499 28.80 
(27.66, 
29.93) 

1.24 
(1.17, 
1.32) 

2nd Quartile (>9.1–10.9 
%) 

4064 42.00 
(40.67, 
43.26) 

5968 62.00 
(60.42, 
63.58) 

1.48 
(1.42, 
1.54) 

3rd Quartile (>7.7–9.1 
%) 

584 32.40 
(29.77, 
35.03) 

786 44.03 
(40.94, 
47.11) 

1.36 
(1.22, 
1.51) 

4th Quartile (≤7.7 %) 70 12.90 
(9.87, 
15.93) 

124 22.83 
(18.80, 
26.86) 

1.77 
(1.32, 
2.37) 

CL, confidence limit; MOUD, medication for opioid use disorder. 
Boldface indicates statistically significant rate ratios (confidence limit does not 
include 1). 
aAdministration of naloxone and documented improvement was used as a proxy 
for nonfatal opioid-related overdoses. 
bIn 2019, data on race/ethnicity was not available for 451 episodes (6.7%). In 
2020, race/ethnicity was not available for 379 episodes (4.0%). To align with U. 
S. Census Bureau definitions of race/ethnicity, episodes identified as more than 
one race/ethnicity by EMS responders were classified as African American/ 
Black if this category was selected at least once. Next, episodes were classified as 
Hispanic if this category was selected at least once. Finally, episodes were 
classified as White if neither African American/Black or Hispanic was selected. 
In 2019, a total of 74 episodes (1.1%) originally had more than one race/ 
ethnicity designation. In 2020, a total of 61 episodes (0.7%) originally had more 
than one race/ethnicity designation. 
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EMS encounter in the emergency department. Alternatively, naloxone 
may have been administered by community members outside of EMS 
encounters altogether. The analyses presented here would not include 
such cases. Additionally, data reported to Florida EMSTARS is estimated 
to include 90 % of EMS call volume in 2019 and 2020 (email commu
nication, Bureau of Emergency Medical Oversight, FDOH, May 2022). 
Effect estimates may be impacted if the distribution of overdoses among 
the 10 % of EMS calls not accounted for in this study differs substantially 
from the EMS calls analyzed. 

6. Conclusion 

Nonfatal opioid-related overdoses increased in Florida during the 
first six months of the COVID-19 pandemic. Expanding access to services 
that support treatment and recovery for groups that have not tradi
tionally been the focus of outreach efforts is critical to addressing the 
ongoing opioid crisis in Florida. 
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Table 2a 
Age-standardized rates of nonfatal opioid-related overdosesa by sex, Florida, 
April-September 2019 and 2020.   

MALE  

2019 2020 Rate 
ratio (95 
% CL)  n Rate (95 

% CL) 
n Rate (95 

% CL) 

Overall 4247 41.72 
(40.46, 
42.98) 

6180 61.31 
(59.78, 
62.84) 

1.47 
(1.41, 
1.53) 

Race/Ethnicityb      

Black/African American 463 31.18 
(28.30, 
34.06) 

669 44.53 
(41.11, 
47.95) 

1.43 
(1.27, 
1.61) 

Hispanic/Latino 374 13.90 
(12.46, 
15.43) 

600 21.68 
(19.92, 
23.44) 

1.56 
(1.37, 
1.78) 

White 2996 58.34 
(56.20, 
60.48) 

4567 90.66 
(87.98, 
93.34) 

1.55 
(1.48, 
1.63)  

Characteristics of Counties where Episodes of Nonfatal Opioid-Related Overdoses 
Occurred 

Rural/Urban 
Classification      

Metro 4157 42.48 
(41.19, 
43.78) 

6053 62.49 
(60.91, 
64.07) 

1.47 
(1.41, 
1.53) 

Non-metro 90 22.96 
(18.19, 
27.72) 

127 32.16 
(26.54, 
37.77) 

1.40 
(1.07, 
1.84)  

MOUD Treatment 
Options Available      

0 of 3 MOUD Options 20 18.32 
(10.27, 
26.37) 

36 32.23 
(21.67, 
42.79) 

1.76 
(1.02, 
3.04) 

1 of 3 MOUD Options 77 33.23 
(25.59, 
40.87) 

94 41.98 
(33.31, 
50.64) 

1.26 
(0.93, 
1.72) 

2 of 3 MOUD Options 412 32.91 
(29.69, 
36.13) 

559 45.00 
(41.24, 
48.77) 

1.37 
(1.20, 
1.56) 

3 of 3 MOUD Options 3738 43.65 
(42.24, 
45.05) 

5491 64.67 
(62.96, 
66.39) 

1.48 
(1.42, 
1.54)  

Buprenorphine 
Prescriber Rate per 
100,000      

1st Quartile 
(>11.4–18.9) 

1381 41.02 
(38.85, 
43.19) 

1922 57.70 
(55.11, 
60.29) 

1.41 
(1.31, 
1.51) 

2nd Quartile (>7.7–11.4) 1976 55.91 
(53.43, 
58.39) 

2927 83.68 
(80.64, 
86.72) 

1.50 
(1.41, 
1.59) 

3rd Quartile (>4.8–7.7) 849 28.55 
(26.62, 
30.48) 

1251 42.51 
(40.15, 
44.87) 

1.49 
(1.36, 
1.62) 

4th Quartile (≤4.8) 41 14.50 
(10.04, 
18.96) 

80 27.77 
(21.65, 
33.89) 

1.92 
(1.31, 
2.80)  

Rate of COVID-19 
Deaths per 100,000, 
April-September 
2020      

1st Quartile 
(>75.9–215.6) 

620 24.24 
(22.32, 
26.15) 

745 29.23 
(27.11, 
31.32) 

1.21 
(1.08, 
1.34) 

2nd Quartile 
(>54.9–75.9) 

657 25.33 
(23.78, 
27.29) 

957 38.02 
(35.59, 
40.44) 

1.50 
(1.36, 
1.66) 

2122 3316  

Table 2a (continued )  

MALE  

2019 2020 Rate 
ratio (95 
% CL)  n Rate (95 

% CL) 
n Rate (95 

% CL) 

3rd Quartile 
(>38.3–54.9) 

62.63 
(59.95, 
65.30) 

98.55 
(95.18, 
101.9) 

1.57 
(1.49, 
1.66) 

4th Quartile (≤38.3) 848 51.94 
(48.44, 
55.44) 

1162 71.25 
(67.15, 
75.35) 

1.38 
(1.26, 
1.50)  

Average 
Unemployment Rate, 
April-September 
2020      

1st Quartile (>10.9–21.4 
%) 

1347 31.45 
(29.76, 
33.13) 

1718 40.78 
(38.85, 
42.71) 

1.30 
(1.21, 
1.39) 

2nd Quartile (>9.1–10.9 
%) 

2512 53.56 
(51.46, 
55.67) 

3909 83.86 
(81.22, 
86.50) 

1.57 
(1.49, 
1.65) 

3rd Quartile (>7.7–9.1 
%) 

354 39.44 
(35.32, 
43.55) 

480 54.11 
(49.26, 
58.95) 

1.37 
(1.20, 
1.57) 

4th Quartile (≤7.7 %) 34 11.69 
(7.75, 
15.63) 

73 24.56 
(18.91, 
30.20) 

2.10 
(1.40, 
3.16) 

CL, confidence limit; MOUD, medication for opioid use disorder. 
Boldface indicates statistically significant rate ratios (confidence limit does not 
include 1). 
aAdministration of naloxone and documented improvement was used as a proxy 
for nonfatal opioid-related overdoses. 
bIn 2019, data on race/ethnicity was not available for 451 episodes (6.7%). In 
2020, race/ethnicity was not available for 379 episodes (4.0%). To align with U. 
S. Census Bureau definitions of race/ethnicity, episodes identified as more than 
one race/ethnicity by EMS responders were classified as African American/ 
Black if this category was selected at least once. Next, episodes were classified as 
Hispanic if this category was selected at least once. Finally, episodes were 
classified as White if neither African American/Black or Hispanic was selected. 
In 2019, a total of 74 episodes (1.1%) originally had more than one race/ 
ethnicity designation. In 2020, a total of 61 episodes (0.7%) originally had more 
than one race/ethnicity designation. 
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Table 2b 
Ctd. age-standardized rates of nonfatal opioid-related overdosesa by sex Florida, 
April-September 2019 and 2020.   

FEMALE  

2019 2020 Rate 
Ratio 
(95 % 
CL)  

n Rate (95 
% CL) 

n Rate (95 
% CL) 

Overall 2518 23.44 
(22.52, 
24.36) 

3197 29.97 
(28.93, 
31.02) 

1.28 
(1.21, 
1.35)  

Race/Ethnicityb      

Black/African American 221 13.51 
(11.70, 
15.32) 

275 16.63 
(14.64, 
18.63) 

1.23 
(1.03, 
1.47) 

Hispanic/Latino 125 4.73 
(3.89, 
5.57) 

183 6.82 
(5.82, 
7.82) 

1.44 
(1.14, 
1.81) 

White 1946 35.59 
(33.96, 
37.22) 

2586 48.17 
(46.26, 
50.08) 

1.35 
(1.27, 
1.44)  

Characteristics of Counties where Episodes of Nonfatal Opioid-Related Overdoses 
Occurred 

Rural/Urban 
Classification      

Metro 2451 23.54 
(22.61, 
24.48) 

3101 29.98 
(28.92, 
31.04) 

1.27 
(1.21, 
1.34) 

Non-metro 67 19.60 
(14.86, 
24.35) 

96 29.53 
(23.55, 
35.50) 

1.51 
(1.10, 
2.06) 

MOUD Treatment 
Options Available      

0 of 3 MOUD Options 22 24.77 
(14.36, 
35.21) 

35 39.42 
(26.21, 
52.64) 

1.59 
(0.93, 
2.73) 

1 of 3 MOUD Options 67 26.91 
(19.90, 
33.91) 

62 31.76 
(23.53, 
39.99) 

1.18 
(0.82, 
1.70) 

2 of 3 MOUD Options 246 18.73 
(16.34, 
21.11) 

319 25.11 
(22.31, 
27.91) 

1.34 
(1.13, 
1.59) 

3 of 3 MOUD Options 2183 23.98 
(22.97, 
24.99) 

2781 30.65 
(29.51, 
31.79) 

1.28 
(1.21, 
1.35)  

Buprenorphine 
Prescriber Rate per 
100,000      

1st Quartile 
(>11.4–18.9) 

764 21.40 
(19.88, 
22.93) 

924 25.97 
(24.29, 
27.66) 

1.21 
(1.10, 
1.34) 

2nd Quartile 
(>7.7–11.4) 

1201 31.81 
(30.01, 
33.62) 

1525 40.66 
(38.61, 
42.71) 

1.28 
(1.18, 
1.38) 

3rd Quartile (>4.8–7.7) 510 16.31 
(14.88, 
17.73) 

685 22.18 
(20.51, 
23.85) 

1.36 
(1.21, 
1.53) 

4th Quartile (≤4.8) 43 17.15 
(11.95, 
22.35) 

63 25.20 
(18.87, 
31.53) 

1.47 
(0.99, 
2.18)  

Rate of COVID-19 
Deaths per 100,000, 
April-September 
2020      

1st Quartile 
(>75.9–215.6) 

327 12.28 
(10.94, 
13.62) 

365 13.73 
(12.31, 
15.15) 

1.11 
(0.96, 
1.30) 

2nd Quartile 
(>54.9–75.9) 

432 15.67 
(14.18, 
17.16) 

510 18.78 
(17.13, 
20.42) 

1.20 
(1.05, 
1,36)  

Table 2b (continued )  

FEMALE  

2019 2020 Rate 
Ratio 
(95 % 
CL)  

n Rate (95 
% CL) 

n Rate (95 
% CL) 

3rd Quartile 
(>38.3–54.9) 

1302 36.13 
(34.15, 
38.10) 

1711 47.78 
(45.51, 
50.06) 

1.32 
(1.23, 
1.42) 

4th Quartile (≤38.3) 457 27.21 
(24.71, 
29.70) 

611 36.30 
(33.42, 
39.18) 

1.33 
(1.18, 
1.51)  

Average 
Unemployment Rate, 
April-September 
2020      

1st Quartile 
(>10.9–21.4 %) 

700 15.36 
(14.22, 
16.51) 

781 17.37 
(16.14, 
18.59) 

1.13 
(1.02, 
1.25) 

2nd Quartile (>9.1–10.9 
%) 

1522 30.95 
(29.40, 
32.50) 

2059 41.22 
(39.43, 
43.01) 

1.33 
(1.25, 
1.42) 

3rd Quartile (>7.7–9.1 
%) 

230 25.34 
(22.06, 
28.62) 

306 34.04 
(30.22, 
37.86) 

1.34 
(1.13, 
1.59) 

4th Quartile (≤7.7 %) 36 14.17 
(9.50, 
18.83) 

51 20.23 
(14.64, 
25.82) 

1.43 
(0.93, 
2.19) 

CL, confidence limit; MOUD, medication for opioid use disorder. 
Boldface indicates statistically significant rate ratios (confidence limit does not 
include 1). 
aAdministration of naloxone and documented improvement was used as a proxy 
for nonfatal opioid-related overdoses. 
bIn 2019, data on race/ethnicity was not available for 451 episodes (6.7%). In 
2020, race/ethnicity was not available for 379 episodes (4.0%). To align with U. 
S. Census Bureau definitions of race/ethnicity, episodes identified as more than 
one race/ethnicity by EMS responders were classified as African American/ 
Black if this category was selected at least once. Next, episodes were classified as 
Hispanic if this category was selected at least once. Finally, episodes were 
classified as White if neither African American/Black or Hispanic was selected. 
In 2019, a total of 74 episodes (1.1%) originally had more than one race/ 
ethnicity designation. In 2020, a total of 61 episodes (0.7%) originally had more 
than one race/ethnicity designation. 

M.K. Ward et al.                                                                                                                                                                                                                                



Preventive Medicine Reports 31 (2023) 102102

6

U54MD012393]; and the National Institute on Drug Abuse [grant 
number K01DA055820]. The sponsors had no role in study design. The 
content is solely the responsibility of the authors and does not neces
sarily represent the official views of the National Institutes of Health. No 
financial disclosures were reported by the authors of this paper. 

Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi. 
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