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A B S T R A C T   

Background: Opioid-related morbidity and mortality has increased during the COVID-19 pandemic, yet specific 
information about the communities most affected remains unknown. Our objective is to evaluate decedent-level 
associations with an opioid-related death following the implementation of stay-at-home orders in Los Angeles 
County. 
Methods: This retrospective cohort study used data from the L.A. County Medical Examiner-Coroner to identify 
opioid-related deaths in 2019 and 2020. We used logistic regression to analyze the change in opioid-related 
deaths following a 30-day washout period after the start of stay-at-home orders. Independent variables 
included decedent age, gender, race and ethnicity, heroin or fentanyl present at the time of death, census tract- 
level education, and a scheduled drug prescription in the year before death. 
Results: Opioid-related deaths in L.A. County are most common in census tracts where a small percentage of the 
population has a Bachelor’s degree. Following stay-at-home orders, Non-Hispanic Caucasian individuals had 
significantly more opioid-related deaths than Hispanic individuals (risk ratio (RR): 1.82 [95 % CI, 1.10–3.02]; P 
< 0.05) after adjusting for age, gender, and heroin or fentanyl use. Racial and ethnic differences in mortality 
were not explained by census tract-level education or recent scheduled drug prescriptions. 
Discussion: There has been an alarming rise in opioid-related deaths in L.A. County during 2020. The increase in 
opioid-related overdose deaths following the onset of COVID-19 and related policies occurred most often among 
Non-Hispanic Caucasian individuals. Further research on this trend’s underlying cause is needed to inform policy 
recommendations during these simultaneous public health crises.   

1. Background 

The United States is amid both a coronavirus disease 2019 (COVID- 
19) pandemic and an ongoing opioid epidemic. Their simultaneous 
occurrence poses a challenge for policymakers seeking to reduce infec-
tious disease spread without exacerbating opioid use and overdose. 
Restrictions to the healthcare system, contraction of the economy, and 
general stress brought on by a deadly pandemic may have contributed to 
increases in licit and illicit opioid use and subsequent overdose–both 
fatal and non-fatal (Slavova et al., 2020; American Medical Association, 
2020; Millenium Health, 2020; Alter and Yeager, 2020; Rodda et al., 
2020). In the months following the introduction of state-mandated 

stay-at-home orders, there were increases in non-fatal and fatal drug 
overdoses across the United States (Alter and Yeager, 2020; Appa et al., 
2021; Mason et al., 2021; U.S. Centers for Disease Control and Preven-
tion, 2021b; Friedman and Akre, 2021; Ahmad et al., 2021). These 
policies seeking to reduce the spread of COVID-19 may have also 
exacerbated mental health issues that could trigger relapse and 
increased the risk of an isolated overdose without rescue (Khatri and 
Perrone, 2020). 

As of March 2021, L.A. County has the largest number of confirmed 
COVID-19 cases and deaths nationwide, despite statewide stay-at-home 
orders in effect since March 19, 2020 (Dong et al., 2020; State of Cali-
fornia, 2020). California has the 4th highest number of drug overdoses 
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in the country, and L.A. County has historically had a higher prevalence 
of prescription opioid and misuse than the national average (County of 
Los Angeles Department of Public Health, 2018). From 2019–2020 the 
fentanyl-related mortality rate in L.A. County more than doubled 
(Shover et al., 2020). Therefore, understanding how the COVID-19 
pandemic and opioid epidemic have impacted L.A. County provides 
useful information to prevent further exacerbation of the opioid crisis. 

COVID-19 has disproportionately impacted historically marginalized 
groups and raised concerns about health disparities (Artiga et al., 2020). 
The COVID-19 and opioid epidemics are concentrated in different racial 
and ethnic groups. There are higher rates of infection, hospitalization, 
and death from COVID-19 among Black, Hispanic, Latino, American 
Indian, and Alaska Native individuals compared to Non-Hispanic 
Caucasian individuals (U.S. Centers for Disease Control and Preven-
tion, 2021a). The opioid epidemic has been concentrated among 
low-income Non-Hispanic Caucasian individuals and people with lower 
educational attainment (Song, 2017; Friedman et al., 2019; Case and 
Deaton, 2015). Little is known about whether or not COVID-19 and its 
related policies have resulted in rising opioid-related deaths in some 
communities but not others. While aggregate level reports have shown 
an increase in opioid overdoses during this time, no study has evaluated 
decedent- and community-level socioeconomic characteristics. Our 
study’s main objective is to identify factors associated with 
opioid-related overdose deaths following the implementation of 
stay-at-home orders in L.A. County. 

2. Methods 

2.1. Data sources 

This retrospective cohort study relied upon data from the Los Angeles 
County Department of the Medical Examiner-Coroner autopsy reports, 
California Controlled Substance Utilization Review and Evaluation 
System (CURES), and the American Community Survey. All drug over-
dose deaths in L.A. County are investigated by the Department of the 
Medical Examiner-Coroner. Completed autopsy reports for deaths with 
opioid-related causes occurring in L.A. County between January 2019 
and July 2020 were collected from an ongoing study with the L.A. 
County Medical Examiner-Coroner. Demographic characteristics 
included in the death record were collected. Using this decedent infor-
mation, we queried CURES for the presence of a prescription for a 
scheduled drug written by a prescriber in Los Angeles County in the year 
before death. The California Controlled Substance Utilization Review 
and Evaluation System is the prescription drug monitoring program for 
the state. It stores Schedule II, III, and IV controlled substance pre-
scription dispensing information, dates of a prescription fill, and quan-
tities (California Department of Justice, 2020). The Medical 
Examiner-Coroner has the authority to use CURES to educate practi-
tioners and others, following the California State’s Health and Safety 
Code § 11165(c)(2). To capture census tract-level characteristics, we 
used the publicly available American Community Survey 2018 data. The 
survey is conducted monthly among various samples of the U.S. popu-
lation. It collects current information on topics not reported in the U.S. 
Census, such as education, employment, internet access, and trans-
portation (United States Census Bureau, 2020a). 

2.2. Measures 

Medical Examiner-Coroner death reports provided complete infor-
mation regarding the decedent’s date of death, age, gender, race, 
ethnicity, and the presence of fentanyl or heroin at the time of death. 
The controlled-substance utilization review evaluation system provided 
each decedent’s most recent address and scheduled drug prescriptions in 
the year before death. Addresses were linked to census tract-level vari-
ables using the Census Geocoder (United States Census Bureau, 2018a). 
For errors where the geocoder was unable to return results, street, zip 

code, and city received manual verification and updating. The American 
Community Survey identified the average percentage of adult residents 
aged 25 or older in the census tract with a Bachelor’s degree or higher 
from 2013 to 2018. The Bachelor’s degree was considered the relevant 
measure for educational attainment based on previous research identi-
fying a large disparity in drug-related deaths between those with and 
without a Bachelor’s degree (Case et al., 2020). For decedents with 
missing or unmatched address information, no tract-level education 
information could be collected from the American Community Survey. 
For those decedents, we used multiple imputation, a Monte Carlo 
technique, to estimate missing education values that reflect the uncer-
tainty around the true value (Demirtas et al., 2008). We assumed edu-
cation was missing at random and the variables by which it can be 
predicted have a joint multivariate normal distribution (Demirtas et al., 
2008; Bhaskaran and Smeeth, 2014). We also evaluate the validity of 
this assumption (see Section 2.4). We selected the number of imputa-
tions similar to the percentage of cases with incomplete education data 
based on the equation put forth in Bodner’s conservative approach to 
estimating reliable point estimates, p-values, and standard errors 
(Bodner, 2008). 

2.3. Outcomes 

The outcome of interest was the change in the number of opioid- 
related deaths from February 2020 to April 2020 following the imple-
mentation of stay-at-home orders. Our post-period included deaths 
occurring on or before April 30th. The month of April was used as the 
post-period because it was the first full month of stay-at-home orders in 
L.A. County before requirements for businesses to reopen were eased 
(Kandel, 2020). Mobility patterns based on personal device data suggest 
that adherence to stay-at-home orders in L.A. County was greatest 
during April 2020, as demonstrated by the lowest average mobility since 
the onset of COVID-19 (Unacast, 2020). We selected a symmetric 
pre-period of one month. We did not include March 2020 data to ac-
count for differential time to implement and adhere to stay-at-home 
orders within the county. For example, many persons at risk of opioid 
overdose would not have a depleted supply of opioids or 
medication-assisted treatments within the first few weeks of 
stay-at-home orders. Secondary outcomes include the aggregate number 
of opioid-related deaths in January through April of 2019 compared to 
the same months in 2020, and the change in the number of deaths by 
ethnicity and race from February 2019 to April 2019 to examine 
seasonality. 

2.4. Statistical analysis 

Our primary model was the following logistic regression: 

Y = β0 + β1X1 + β2X2 + β3X3 + β4X4 + error,

where Y is dichotomous for date of opioid-related death (April versus 
February), X1 is continuous for age, X2 is sex, X3 is the presence (or 
absence) of an illicit opioid in the death record, and X4 is categorical for 
race and ethnicity. Expanded models include main and interaction ef-
fects for the percentage of adults with a Bachelor’s degree in that census 
tract (continuous) and the presence (or absence) of a prescription for a 
scheduled drug from a prescriber in L.A. County in the year before the 
date of death. To validate the assumption that address data was missing 
at random and educational status could be imputed without bias, we ran 
a logistic regression with date of opioid-related death (April 2020 versus 
February 2020) as the outcome and a dichotomous variable for missing 
address data as the independent variable. We conducted our analyses 
and estimated risk ratios using Stata and its margins, mimrgns, and nlcom 
commands (StataCorp, 2019; Klein, 2014). 
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3. Results 

More opioid-related deaths per month occurred in 2020 compared to 
the same period in 2019 (Fig. 1). In total, there were 103 opioid-related 
deaths in February and April of 2020. The decedents were mostly male 
(81.6 %) and Non-Hispanic Caucasian (48.5 %). Illicit opioid use (i.e., 
heroin or fentanyl) was a contributing cause of death for most of the 
sample (95.1 %). There was no missing information regarding the de-
cedent’s date of death, age, gender, race, ethnicity, and the presence of 
fentanyl or heroin at the time of death. Due to approximately 33 % of 
decedents having missing or unmatched address data, multiple impu-
tation with 29 imputations estimated educational attainment. Across 
included census tracts, the mean prevalence of having a Bachelor’s de-
gree or higher among individuals 25 years or older was approximately 
11 % lower in the sample than the average in L.A. County (20.9 % and 
31.8 %, respectively) (United States Census Bureau, 2018b).Sample 
characteristics compared to L.A. County population characteristics 
based on ACS 2018 data are shown in Table 1. The sample of decedents 
with opioid-related deaths consists of more males, non-Hispanic 
Caucasian individuals, and individuals residing in areas where a 
smaller share of the adult population has a Bachelor’s degree or higher 
compared to the L.A. County population. 

There was a statistically insignificant change in the probability of an 
opioid-related death in the post-period compared to the pre-period 
(probability difference: 4.85 percentage points [95 % CI, -4.76 to 
14.3]; P > 0.05). Our main model results demonstrate that decedents 
were 82 % more likely to be Non-Hispanic Caucasian than Hispanic in 
the period following the implementation of stay-at-home orders (risk 
ratio (RR): 1.82 [95 % CI, 1.10–3.02]; P < 0.05), adjusting for age, 
gender, and heroin/fentanyl. These two ethnic groups had the largest 
share of deaths in both periods and were the only groups with significant 
differences between them. A histogram of opioid-related deaths by race 
or ethnicity and time is shown in Fig. 2. Additional models controlled for 
education and prescription drug access. We were missing education data 
on 33.01 % of cases and used 29 imputations (Bodner, 2008). Missing 
address data was not significantly associated with death in the pre- 
versus post-period, consistent with data being missing at random (P >
0.05). Tract-level education was not statistically significant (RR for a 10 
% increase in the mean percentage of adults with at least a Bachelor’s 
degree: 1.00 [95 % CI, 0.80–1.24]; P > 0.1) and did not modify the effect 

of race and ethnicity on death in the post-period (RR of Non-Hispanic 
Caucasians compared to Hispanic individuals: 1.82 [95 % CI, 
1.06–3.09]; P < 0.05), adjusting for age, gender, and heroin/fentanyl. A 
prescription from a L.A. County prescriber for a scheduled drug in the 
year before death, when adjusting for age, gender, heroin/fentanyl, and 
education, was not statistically significant (RR: 0.71 [95 % CI, 
0.45–1.11]; P > 0.1) and increased the association between race/-
ethnicity and death in the post-period (RR for Non-Hispanic Caucasians 
compared to Hispanic individuals: 1.98 [95 % CI, 1.15–3.41]; P < 0.05). 
Models controlling for the interactions between education and race/-
ethnicity as well as prescription drug access and race/ethnicity resulted 
in statistically insignificant coefficients, indicating that the impact of 
race and ethnicity on opioid-related deaths in the post-period is not 
dependent on tract-level education or prescription drug access. 
Regression results are displayed in Table 2. 

Opioid overdose deaths in April 2020 were 63 % higher than in 
February 2020 among Non-Hispanic Caucasians and 23 % lower among 
minority groups. In April 2019, there was a 46 % increase in opioid- 
related deaths among Non-Hispanic Caucasians and a 0% change in 
opioid-related deaths among minority groups compared to February 
2019. However, we ran the main model on data from February and April 
of 2019 and did not find significant differences in deaths by race or 
ethnicity (RR of Non-Hispanic Caucasians compared to Hispanic 

Fig. 1. Unadjusted Number of Opioid-Related Deaths in 2019 and 2020. Dotted bars represent the number of opioid-related deaths in that month in 2019. Shaded 
bars represent the number of opioid-related deaths in that month in 2020. 

Table 1 
Sample Characteristics.   

Sample N =
103 

Los Angeles County 
(2018) 

Age, mean (SD) 36.0 (13.1) Median = 36.2 
Male, No. (%) 84 (81.6 %) 49.3 % 
Race, No. (%)   

American Indian 1 (1.0 %) 1.6 % 
Asian 3 (2.9 %) 16.2 % 
Black 14 (13.6 %) 9.3 % 

Hispanic or Latin American 
Ethnicity 

33 (32.0 %) 48.5 % 

Non-Hispanic Caucasian 50 (48.5 %) 26.3 % 
Unknown 2 (1.9 %)  

Bachelor’s degree or higher, mean 
(SD) 

20.9 % (11.7) 31.8 % 

Heroin or Fentanyl, No. (%) 98 (95.1 %)   
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individuals: 1.21 [95 % CI, 0.64–2.26]; P > 0.1; RR of Black individuals 
compared to Hispanic individuals: 1.33 [95 % CI, 0.65–2.72]; P > 0.1). 

4. Discussion 

There has been a concerning rise in opioid-related deaths from 
2019–2020. Our analysis highlights that opioid-related deaths in L.A. 
County remain concentrated among individuals residing in areas where 
a smaller percentage of the population has a Bachelor’s degree or higher. 
These findings mirror previous findings that the most significant in-
crease in mortality from suicide and poisonings is concentrated among 
individuals with less than a Bachelor’s degree (Case and Deaton, 2015). 

Our analysis identifies the most significant risk of opioid-related 
death following stay-at-home orders among Non-Hispanic Caucasian 
individuals compared to Hispanic individuals. Past studies in the U.S. 
have identified increased morbidity and decreased mortality among 
Non-Hispanic Caucasians aged 45–54 years old, driven predominantly 
by the increase in pain and opioid use (Case and Deaton, 2015). The rise 
in mortality rate among middle-aged Non-Hispanic Caucasian in-
dividuals from self-inflicted deaths from guns, drug addiction, or alcohol 
are poignantly termed “deaths of despair”. Key drivers to deaths of 
despair among white working-class individuals in the last 50 years are 
external forces, such as declining wages, deterioration in job quality, 
and declining participation in organized religion, community groups, 
and unions (Case et al., 2020). Contrasting outcomes for non-whites may 
have to do with stronger community ties and social supports that arose 
out of generations of impoverished material conditions. Our findings 
suggest that COVID-19 has further exacerbated one type of deaths of 
despair, fatal opioid overdoses, among Non-Hispanic Caucasian in-
dividuals. The underlying reasons for this were not tract-level education 
or prescription drug access. Black, Asian, and Hispanic individuals 
experienced higher unemployment prior to the onset of COVID-19 
(Williams, 2020). Perhaps Non-Hispanic Caucasians faced a greater 
change in the unemployment rate or responded more negatively to this 
change early in the pandemic. However, while the unemployment rate 
among minority groups was higher than for Non-Hispanic Caucasian 
groups in California before the pandemic, the unemployment rate 
increased least among Non-Hispanic Caucasian individuals from quarter 
1 to quarter 2 of 2020 compared to Black, Hispanic, and Asian 

Fig. 2. Opioid-related deaths by time period and race or ethnicity. Striped bars represent the number of opioid-related deaths in that time period among individuals 
of American Indian, Asian, Black, Hispanic, or Unknown race and ethnicity. Shaded bars represent the number of opioid-related deaths in that time period among 
Non-Hispanic Caucasian individuals. 

Table 2 
Model Results.  

Variable Primary Model Expanded Model 
with Education 

Expanded Model 
with Education & 
Scheduled Drug 
Prescription  

Risk 
Ratio 

95 % 
CI 

Risk 
Ratio 

95 % 
CI 

Risk 
Ratio 

95 % 
CI 

Age (5 year 
increase in 
mean age) 

1.00 (0.93, 
1.08) 

1.00 (0.93, 
1.08) 

1.01 (0.94, 
1.08) 

Male 1.09 (0.62, 
1.92) 

1.10 (0.62, 
1.94) 

1.11 (0.63, 
1.95) 

Race/Ethnicity 
(Hispanic or 
Latin American 
Ethnicity as 
reference 
group)       

American 
Indian 

– – – – – – 

Asian – – – – – – 
Black 1.17 (0.53, 

2.60) 
1.18 (0.53, 

2.66) 
1.25 (0.56, 

2.81) 
Non-Hispanic 

Caucasian 
1.82** (1.10, 

3.02) 
1.82** (1.07, 

3.12) 
1.98** (1.15, 

3.41) 
Unknown 1.37 (0.31, 

6.04) 
1.37 (0.31, 

6.00) 
1.56 (0.39, 

6.20) 
Heroin or 

Fentanyl 
2.75 (0.42, 

17.84) 
2.66 (0.40, 

17.48) 
2.58 (0.41, 

16.34) 
10 % increase in 

mean % of 
adults in census 
tract with 
Bachelor’s 
degree or higher 

– – 1.00 (0.80, 
1.24) 

1.01 (0.81, 
1.24) 

Scheduled drug 
prescription in 
the year prior to 
death 

– – – – 0.71 (0.45, 
1.11) 

Intercept+ 0.09* (0.01, 
1.50) 

0.09 (0.00, 
1.96) 

0.09 (0.00, 
1.97)  

+ Intercepts are displayed as baseline odds, *** p < 0.01, ** p < 0.05, * p <
0.1. 
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individuals (10.1 %, 12.3 %, 12.7 %, and 11.2 % respectively) (Williams, 
2020). Therefore, it could be the coping response to this change to 
professional and social structures that is driving the difference in 
opioid-related mortality by race and ethnicity. 

Alternatively, the increased risk of overdose among Non-Hispanic 
Caucasian individuals following the implementation of stay-at-home 
orders may reflect a decrease in access to face-to-face treatment, medi-
cations for addiction treatment, and formal support networks, such as 
Narcotics Anonymous. Narcotics Anonymous membership is predomi-
nantly Non-Hispanic Caucasian and medications for addiction treatment 
are provided less frequently to racial minority groups (Alexander et al., 
2020; Wu et al., 2016; Narcotics Anonymous World Services, I. et al., 
2018). Medication-assisted treatment for opioid use disorder may 
require daily clinic-based administration of methadone or 30-day ap-
pointments or refills of buprenorphine which could be disrupted during 
COVID-19 (Alexander et al., 2020; Substance Abuse and Mental Health 
Services Administration and Services, U.S.D.o.H.H., 2015). 
Individual-level data regarding opioid use disorder treatment linked 
with outcomes data would be necessary to evaluate this theorized 
decrease in medicine or support networks and increased relapse. The 
decline in face-to-face encounters with medical providers may have 
contributed to the decrease in opioid prescribing rates. A reduction in 
the supply of prescription opioids may have led to diversion to 
non-prescription opioids. Since COVID-19 became a state of emergency, 
illicit fentanyl use has increased (Millenium Health, 2020). 

In our analysis of 2019 data, we do not find evidence of significantly 
more opioid-related deaths among Non-Hispanic Caucasians compared 
to Hispanic individuals in April versus February. The lack of seasonality 
in opioid-related deaths based on ethnicity and race in 2019 validates 
that our findings are specific to the time periods before and after stay-at- 
home orders in 2020. 

A limitation of this study is its lack of decedent-level education data. 
While neighborhood educational achievement predicts an individual’s 
educational status, previous research has identified that an individual’s 
school, family socio-economic status, and parenting variables are also 
important factors (Nieuwenhuis and Hooimeijer, 2016). Additionally, 
educational attainment at the tract-level is given in 5-year estimates, 
which may not capture dynamic changes to education. Yet, one 
advantage of the 5-year estimates is its increased stability and reliability 
for less populated census tracts (United States Census Bureau, 2020b). 
Nevertheless, our analysis of 5-year estimates as point estimates does not 
take the distribution of each tract-level estimate into account. Another 
limitation is that this study was limited to drug overdoses involving 
opioids, so any shifts in all drug class utilization or overdose by race or 
ethnicity could not be measured. The generalizability of these findings 
may be limited to Los Angeles County. However, L.A. County is a diverse 
area of approximately 3% of the US population (United States Census 
Bureau, 2020c). Further analyses in other counties and in areas where 
the peak of the COVID-19 outbreak coincided with policy implementa-
tion would inform the generalizability of these results. 

5. Conclusions 

There has been a rise in opioid-related deaths in L.A. County during 
2020 compared to 2019. Stay-at-home orders were associated with 
increased opioid-related deaths among Non-Hispanic Caucasians. One 
possibility is that changes to social and physical environments during 
lockdown led to increased opioid overdoses among Non-Hispanic Cau-
casians. Further research on this trend’s underlying causes is needed to 
inform clinical and policy recommendations during these simultaneous 
public health crises. 
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