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ABSTRACT 

Objectives: Substance use disorder has been associated with increased morbidity in COVID-19 

infection. However, less is known about the impact of active substance use and medications for 

opioid use disorder (MOUD) on COVID-19 outcomes. We conducted a retrospective cohort 

study to evaluate the impact of substance use, namely cannabis, cocaine, alcohol, sedative and 

opioid use as well as buprenorphine or methadone = on COVID-19 morbidity and mortality. 

Methods: Using electronic-health record data at a large urban hospital system, patients who 

tested positive for COVID-19 between January 1, 2020 to December 31, 2021 were included. 

Substance use was identified from urine toxicology and MOUD prescriptions within 90 days 

prior to admission. COVID-19 outcomes included mortality, ICU admission, need for ventilatory 

support, number and duration of hospitalizations. Multivariable logistic regression was 

performed controlling for variables such as age, sex, medical comorbidity, tobacco use, and 

social disadvantage. 

Results: Among COVID-19 positive patients (n=17,423), sedative, cannabis, cocaine, and 

opioid use was associated with statistically significant increases in need for ICU care, need for 

ventilatory support, number of hospitalizations and duration of hospitalization. Substance use 

was not associated with an increase in all-cause mortality. There were no statistically significant 

differences between methadone, buprenorphine and other opioids on COVID-19 outcomes. 

Conclusions: Active substance use were associated with increased morbidity in COVID-19 

infection. MOUD was not associated with worse COVID-19 outcomes compared to OUD. 

Future studies focused on MOUD treatments that reduce morbidity may help improve clinical 

outcomes in COVID-19. 
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INTRODUCTION 
 
 People who use substances are  disproportionately impacted by the novel SARS-CoV-2 

virus and associated coronavirus disease (COVID-19) given social marginalization, distrust of 

the healthcare system, and predisposition to poor respiratory health.1,2 Studies investigating 

COVID-19 outcomes for people who use substances have generally demonstrated an increase in 

hospitalizations and worsening of COVID-19 severity,3,4 although data on mortality have been 

conflicting. Multiple studies have shown that the increase in mortality from COVID-19 among 

people with a substance use disorder (SUD) diagnosis disappears after accounting for physical 

health comorbidities.5,6 This suggests that the diagnosis of SUD alone is not what is responsible 

for the worse COVID-19 outcomes— it is the physical health comorbidities that develop as a 

consequence of long term substance use. Additionally, medications for opioid use disorder 

(MOUD) such as buprenorphine and methadone have not been shown to increase the risk of 

contracting COVID-19 or cause worsening of COVID-19 outcomes.7,8 However, no study to date 

has compared the COVID-19 outcomes of individuals on MOUD versus non-prescribed opioids. 

 Previous studies have also focused on the diagnosis of SUD in the electronic medical 

record as opposed to investigating if current substance use might impact COVID-19 outcomes. 

Due to this, it is unclear if substance use alone is the causal factor of the worse outcomes or if it 

is the social factors and health comorbidities that accompany a history of chronic substance use 

that is driving these differences. An alternative exposure variable to indicate active substance use 

is urine toxicology screening, although to date no studies have investigated if positivity on urine 

toxicology screening is associated with COVID-19 morbidity and mortality.  

 
 
 
 

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 

 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.(which was not certified by peer review)preprint 
The copyright holder for thisthis version posted November 27, 2023. ; https://doi.org/10.1101/2023.11.24.23298995doi: medRxiv preprint 

https://doi.org/10.1101/2023.11.24.23298995
http://creativecommons.org/licenses/by-nc-nd/4.0/


METHODS 
 
Study Procedures 

 We conducted a retrospective cohort study of all patients with the diagnosis of COVID-

19 that were admitted to a large urban health care system in New Haven, Connecticut between 

January 2020 and December 2021. Data were extracted from the electronic health records 

(EHR). The study was approved for exemption of review and waiver of consent by the 

institutional review board of Yale University. This report followed the Strengthening the 

Reporting of Observational Studies in Epidemiology (STROBE) reporting guideline for cohort 

studies.9 

 

Measures 

 The exposure variables of interest were urine drug screening (UDS) positivity for 

benzodiazepines/barbiturates (sedatives), cannabis, cocaine and opioids, and documented 

outpatient prescription of buprenorphine or methadone within 90 days prior to admission. The 

outcome variables of interest a priori were mortality, ICU admission, length of ICU admission, 

need for ventilatory support, days on ventilatory support, number of hospital admissions, and 

total length of hospitalization.  

 

Statistical Analysis 

 Multivariable linear regression and multivariable logistic regression were performed 

controlling for age, sex, ethnicity, race, disability, medical comorbidity (Charlson Comorbidity 

Index), tobacco use, social disadvantage (derived from zip code), and psychiatric diagnosis. 

Missing values on patient characteristics were handled by multiple imputation 10. 
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RESULTS 

Patient Characteristics 

 17,423 patients were admitted for COVID-19 infection during the study period, (53.9% 

female, 57.5% were white, and 41.8% were older than 65.) Rates of sedative, cannabis, cocaine, 

and opioid positivity were 1.5%, 2.0%, 1.4%, and 3.4% respectively, with 53 patients taking 

buprenorphine and 216 taking methadone at admission (see Table 1). 

 

Association Between Substance Use and COVID-19 Outcomes 

 Substance use was not associated with an increase in all-cause mortality compared to 

patients without substance use (OR 0.82, 95% CI 0.65 to 1.06; P =.14). However, increases in 

duration of hospitalization were noted with sedatives (12.67, 95% CI 10.11 to 15.22; P<.01), 

cannabinoids (4.76, 95% CI 2.50 to 7.03; P<.01), cocaine (9.90, 95% CI 7.12 to 12.67; P<.01), 

and opioids (12.26, 95% CI 10.47 to 14.05; P<.01) compared to a non-substance using cohort. In 

addition, substance use was associated with increases in number of hospitalizations and 

likelihood of intubation. Sedative and opioid use were associated with increased likelihood of 

ICU admissions, and increased ICU length of stay. 

 

Association Between Medications for Opioid Use Disorder and COVID-19 Outcomes 

 After adjusting socioeconomic and other variables, no statistically significant difference 

was found in the tested COVID outcomes between methadone, buprenorphine, prescribed vs 

non-prescribed opioids. 
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DISCUSSION 

 In this retrospective cohort study using EHR data, we found that sedatives 

(benzodiazepine/barbiturates), cannabis, cocaine, and opioid UDS positivity was associated with 

increased COVID-19 morbidity in terms of need for ICU care, need for ventilatory support, 

number of hospitalizations and duration of hospitalization. The association between UDS 

positivity and increased  hospital length of stay for individuals with COVID-19 affirms previous 

studies concluding that a diagnosis of SUD was associated with prolonged hospitalization.4,8 

These findings are consistent with our earlier study (Ramakrishnan et al.4) and the study by Vai 

et al, that found that OUD was associated with prolonged hospitalization compared to the general 

population even prior to COVID-19.11  Opioid and sedative positivity was associated with longer 

critical care length of stay and ventilator use. This may be explained by the effects of these 

substances on respiratory depression.8 The impact of cannabis use on COVID-19 morbidity is 

particularly important in view of the fact that medical cannabis dispensaries were allowed to 

operate as an “essential” business during the COVID-19 pandemic while other businesses were 

required to shut down in 2020. The wave of legalization of medical cannabis and recreational 

cannabis across states in the US has also resulted in decreased perception of harm from 

cannabis12,13. 

 

We did not find an association between sedatives, cannabis, cocaine, and opioid use 

(including MOUD) and COVID-19 mortality after adjusting for covariates including medical 

comorbidity. This is consistent with other studies that show that although SUD is associated with 

worsening of COVID-19 morbidity, the trend towards worse mortality disappears after 

accounting for comorbidities.4-6,14 Only one study has noted a 3% increase in mortality that 

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 

 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.(which was not certified by peer review)preprint 
The copyright holder for thisthis version posted November 27, 2023. ; https://doi.org/10.1101/2023.11.24.23298995doi: medRxiv preprint 

https://doi.org/10.1101/2023.11.24.23298995
http://creativecommons.org/licenses/by-nc-nd/4.0/


remained after adjusting for medical comorbidity, however, they were unable to examine 

mortality for SUD subtypes due to small sample sizes in the study.15 These findings suggest that 

SUDs might only be a predictor for mortality inasmuch as chronic substance use might cause 

comorbid respiratory and cardiovascular diseases. In a national case-control study, among 

individuals with SUD, those with diabetes or chronic lung disease were more likely to present to 

the hospital for COVID-19.16 

   

 The similarity in outcomes between methadone, buprenorphine, and non-prescribed 

opioids may be explained by common  pharmacological effects of opioid-related respiratory 

depression, complex opioid immune modulation, and drug-drug interactions associated with 

opioid use.17 People on buprenorphine and methadone were also noted to have higher rates of 

hospitalization compared to individuals without OUD in a prior study.8 This has important 

implications for clinicians counseling patients with SUDs regarding COVID-19 risk factors for 

severe disease.  MOUD are not more dangerous than non-prescribed opioids, and therefore 

should be continued during illness given the benefit of reduction of overdose mortality. 

Additionally, patients should be counseled on possible worse COVID-19 outcomes if actively 

using substances, thus patients hoping to reduce their risk of severe COVID-19 should be 

counseled to discontinue using substances, especially if feeling ill.  

 

 There are important limitations to this study. The first is that although UDS testing gives 

a snapshot of someone’s use patterns, it does not delineate use severity or confer a diagnosis of 

substance use disorder. Secondly, this was a single site study at an institution that had good 

COVID-19 outcomes which might skew the results. Third, at least 8 months of the study period 
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occurred prior to the development of the COVID-19 vaccine. The associations found in this 

study might be an overestimation of actual risk given that the vaccine is so protective against 

severe COVID-19.  

 

CONCLUSIONS 

 In this retrospective cohort study, substance use was associated with worse COVID-19 

morbidity, but not mortality. Medications for OUD were found to have the similar COVID-19 

outcomes as non-prescribed opioids. Thus, the benefits of treating OUD with 

methadone/buprenorphine (and consequently reducing the risk of overdose) greatly outweigh the 

risks of severe COVID-19.  
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Table 1. Demographic characteristics, substance use, and COVID-related 
outcomes. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Characteristics Cohort (n=17,423) 
Age  
18-64, n (%) 10,134 (58.2) 
65+, n (%) 7,289 (41.8) 
Sex  
Female, n (%) 9,395 (53.9) 
Male, n (%) 8,028 (46.1) 
Ethnicity  
Hispanic or Latino, n (%) 3,990 (22.9) 
Non-Hispanic, n (%) 13,271 (76.2) 
Race  
White or Caucasian, n (%) 10,013 (57.5) 
Black or African American, n (%) 3,732 (21.4) 
Other, n (%) 3,441 (19.8) 
Disabled  
Yes, n (%) 1,679 (9.6) 
No, n (%) 15,663 (89.9) 
Tobacco Use  
Yes, n (%) 1,658 (9.5) 
Quit, n (%) 6,159 (35.4) 
Never, n (%) 8,728 (50.1) 
Charlson Comorbidity Index 1.93 ± 2.24 
Social disadvantage 0.12 ± 0.08 
Psychiatric diagnosis, n (%) 1,158 (6.7) 
Substance use  
Sedatives, n (%) 268 (1.5) 
Cannabinoid, n (%) 350 (2.0) 
Cocaine, n (%) 236 (1.4) 
Opioids, n (%) 585 (3.4) 
Methadone, n (%) 216 (1.2) 
Buprenorphine, n (%) 53 (0.3) 
Methadone / buprenorphine, n (%) 259 (1.5) 
Outcomes  
All-cause mortality, n (%) 2,260 (13.0) 
# hospitalizations 1.6 ± 1.4 
Total duration of hospitalization 
(days) 14.1 ± 22.7 

In ICU ever?  n (%) 4,303 (24.7) 
Duration in ICU (days) 2.6 ± 11.1 
On Vent ever? n (%) 2,073 (11.9) 
Duration on vent (days) 1.2 ± 6.5 
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2. Analysis results 
 

 
Mortality # of hospital 

admissions 
Total length of 
hospitalization ICU admission Length of ICU 

admission 
Need for ventilatory 

support 
Days on ventilatory 

support 
Odds ratio 
(95% CI) P Difference 

(95% CI) P Difference 
(95% CI) P Odds ratio 

(95% CI) P Difference 
(95% CI) P Odds ratio 

(95% CI) P Difference 
(95% CI) P 

All substance use *  0.82 
(0.64, 1.06) 0.14 0.85 

(0.76, 0.93) <0.01 9.0 
(7.58, 10.44) <0.01 1.52 

(1.30, 1.78) <0.01 0.74 
(-0.01, 1.50) 0.05 1.81 

(1.51, 2.18) <0.01 0.22 
(-0.22, 0.66) 0.33 

Sedatives * 0.88 
(0.56, 1.39) 0.59 1.35 

(1.20, 1.51) <0.01 12.67 
(10.11, 15.22) <0.01 2.16 

(1.66, 2.82) <0.01 1.39 
(0.04, 2.74) 0.04 2.62 

(1.94, 3.52) <0.01 0.34 
(-0.45, 1.12) 0.40 

Cannabinoid * 0.72 
(0.44, 1.19) 0.20 0.60 

(0.46, 0.75) <0.01 4.76 
(2.50, 7.03) <0.01 1.24 

(0.95, 1.60) 0.11 0.06 
(-1.14, 1.25) 0.93 1.57 

(1.16, 2.14) 0.004 -0.28 
(-0.97, 0.42) 0.44 

Cocaine * 0.83 
(0.48, 1.42) 0.49 0.74 

(0.57, 0.91) <0.01 9.90 
(7.12, 12.67) <0.01 1.20 

(0.88, 1.64) 0.25 0.16 
(-1.30, 1.62) 0.83 1.42 

(0.99, 2.04) 0.06 0.29 
(-0.57, 1.14) 0.51 

Opioids * 0.94 
(0.70, 1.27) 0.70 1.04 

(0.93, 1.15) <0.01 12.26 
(10.47, 14.05) <0.01 1.44 

(1.19, 1.74) <0.01 0.95 
(0.00, 1.89) 0.05 1.81 

(1.45, 2.26) <0.01 0.43 
(-0.12, 0.98) 0.13 

prescribed vs. non-
prescribed opioids†   

0.79 
(0.43, 1.43) 0.43 -0.12 

(-0.67, 0.43) 0.66 2.88 
(-3.91, 9.68) 0.41 0.84 

(0.56, 1.24) 0.37 0.94 
(-0.88, 2.76) 0.31 0.91 

(0.59, 1.40) 0.66 1.23 
(-0.36, 2.83) 0.13 

 
* The sample size was  17,423. 
†The analysis (methadone/buprenorphine vs. non-prescribed opioids) was performed within the subset of subjects who took opioids, and the sample size was 585, 
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