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A B S T R A C T

People who use drugs (PWUD) often experience barriers to preventative health care. During the COVID-19 
pandemic, due to lapses in harm reduction services, several public health experts forecasted subsequent in-
creases in diagnosis of HIV in PWUD. As many inpatient hospitals reworked patient flow during the COVID-19 
surge, we hypothesized that HIV testing in PWUD would decrease. To answer this question, we compiled a 
deidentified list of hospitalized patients with electronic medical record indicators of substance use—a positive 
urine toxicology screen, prescribed medications to treat opioid use disorder, a positive CIWA score, or a positive 
CAGE score—admitted between January, 2020 and August, 2020. The outcome of interest was HIV test 
completion during inpatient hospitalization. The study used logistic regression to examine associations between 
type of substance use and receipt of HIV test. The study grouped substance use type into four groups (1) opioids 
(oxycodone, fentanyl, or other opiates) or opioid use disorder treatments (methadone, buprenorphine, 
naltrexone); (2) stimulant use (cocaine or amphetamines); (3) alcohol use (presence of a positive CAGE or CIWA 
score or alcohol present on toxicology screen); and (4) benzodiazepine use (benzodiazepines present on toxi-
cology screen). The proportion of PWUD who were tested for HIV increased from 10.4% in January, 2020 to 
28.2% in April, 2020 and back down to 12% in August. Notably, there was an inverse trend over time for number 
of people hospitalized with drug use, from 259 in January to a nadir of 85 in April, and then up to 217 in August, 
2020. Contrary to our hypothesis, HIV testing increased during the COVID-19 pandemic, and we discuss ex-
planations for this finding. The decrease in HIV testing post-pandemic peak is a reminder that we must work to 
develop interventions that lead to sustained high rates of HIV testing for all people, and especially for PWUD.   

1. Introduction

People who use drugs (PWUD) often experience barriers to health 
care, including HIV testing. Public health experts forecasted that HIV 
transmission in PWUD would increase with the COVID-19 pandemic, as 
a result of decreased access to harm reduction services, the negative 
psychological impact of social isolation, and overall disruption to pre-
ventative health care delivery to PWUD (Becker & Fiellin, 2020; Carrico 
et al., 2020; Hochstatter et al., 2020; Jenkins et al., 2020). Massachu-
setts (MA) was particularly hard hit by COVID-19, and key dates in the 
MA COVID-19 timeline include shut down of all but essential services on 
March 23, 2020 (City of Boston, 2020), peak COVID-19 infection rates in 
mid-April (Massachusetts Department of Public Health, 2020), and re- 
opening of several business types on July 6 (Massachusetts 

Department of Health, 2020; Decosta-Klipa, 2020). Our research team 
has been tracking HIV testing rates in people hospitalized with elec-
tronic medical record (EMR) indicators of substance use at Tufts Medical 
Center (TuftsMC) in Boston, MA, since 2017 when HIV outbreaks 
occurred in several nearby communities (Cranston, 2019; Cranston 
et al., 2019). Equipped with this database, we hypothesized that as the 
general flow of patient care in the hospital shifted to COVID-19-related 
care in March 2020, the number of HIV tests ordered for hospitalized 
PWUD would decrease. We also hypothesized that HIV testing after the 
COVID-19 surge would return to pre-surge rates. 

2. Methods

We receive IRB approval to collect data from all PWUD 

* Corresponding author at: 800 Washington Street, Boston, MA 02111, United States of America. 
E-mail address: awurcel@tuftsmedicalcenter.org (A. Wurcel).  

Contents lists available at ScienceDirect 

Journal of Substance Abuse Treatment 

journal homepage: www.elsevier.com/locate/jsat 

https://doi.org/10.1016/j.jsat.2020.108266 
Received 15 June 2020; Received in revised form 23 October 2020; Accepted 22 December 2020   

mailto:awurcel@tuftsmedicalcenter.org
www.sciencedirect.com/science/journal/07405472
https://www.elsevier.com/locate/jsat
https://doi.org/10.1016/j.jsat.2020.108266
https://doi.org/10.1016/j.jsat.2020.108266
https://doi.org/10.1016/j.jsat.2020.108266
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jsat.2020.108266&domain=pdf


Journal of Substance Abuse Treatment 124 (2021) 108266

2

hospitalizations at TuftsMC between January 1, 2017 through August 
30, 2020. The study define PWUD hospitalizations as having one of the 
following: a positive toxicology screen for fentanyl, amphetamines, 
cocaine, opiates, oxycodone, methadone, buprenorphine, benzodiaze-
pines, or alcohol; or having a score of 8 or more on the CIWA scale and/ 
or a score of 2 or more on the CAGE scale; or having been prescribed 
methadone, buprenorphine, naltrexone, acamprosate, or disulfiram. We 
analyzed the data for January 1, 2017, through December 31, 2019, 
calculating the average number of hospitalizations per month, and the 
average HIV testing frequency. Focusing on dates before and after the 
COVID-19 surge in MA (January 1, 2020 to August 31, 2020) we 
compared the total number of PWUD hospitalized each month and the 
percentage of people tested each month for HIV. We created an indicator 
variable (Y/N) for each of the substance use types, including (1) opioids 
(oxycodone, fentanyl, or other opiates) or opioid use disorder-related 
medications (methadone, buprenorphine, naltrexone); (2) stimulant 
use (cocaine or amphetamines); (3) alcohol use (presence of a positive 
CAGE or CIWA score, alcohol present on toxicology screen, or medica-
tion to treat alcohol use disorder); and (4) benzodiazepine use (benzo-
diazepines present on toxicology screen). These categories of use are not 
exclusive, so individuals could be counted in more than one category. 
We examined the relationship between type of substance use and HIV 
test receipt in a logistic regression. 

3. Results

Between January 1, 2017, and December 2019, there were 6637 
PWUD hospitalizations and an HIV test occurred during 13.7% hospi-
talizations. Between January 1, 2020, and August 31, 2020, there were 
1489 PWUD hospitalizations. The number of people with EMR in-
dicators of drug use who were admitted to the hospital decreased 
monthly during the January to April period (from 259 patients to 85), 
then increased to 185 patients in May and to 217 patients in August 
(Fig. 1). 

In January 2020, 10.4% of PWUD were tested for HIV. This percentage

increased over the following four months: 15.3% in February, 19.1% in March,

and peaking at 28.2% in April. Then, from May through August, the frequency

of HIV testing decreased back to 12%. The absolute number of HIV tests

remained constant per month (mean = 26.1, SD = 2.7). Out of the total 1489

PWUD hospitalizations, indicators of alcohol use were present in 364 (24%),

opioid use in 712 (48%), stimulant use in 250 (17%), and benzodiazepine use in

218 (15%). Hospitalization with stimulant use (OR: 2.70, CI = 1.90, 3.81), and

benzodiazepines (OR: 1.53, CI = 1.03, 2.23) were significantly associated with

increased odds of HIV testing, but not alcohol or opioid use.

4. Discussions

This is one of the first studies to show a decrease in overall hospi-
talizations among PWUD during the first COVID-19 surge. We found 
that, contrary to our initial hypothesis, the proportion of PWUD hospi-
talizations with HIV testing increased when COVID-19 cases initially 
peaked. When fewer PWUD are hospitalized, perhaps each patient can 
receive more medical attention. TuftsMC operated at a low bed occu-
pancy for a few weeks before the surge, and health care staff may have 
had the time to ensure PWUD received HIV testing. However, during the 
surge itself it seems unlikely that health care staff had this time. Since 
health care staff were concerned that people with HIV may have 
heightened risk for severe illness from COVID-19 (Shiau et al., 2020), 
offering the HIV test to PWUD may have become critical to assessing 
patients’ morbidity and mortality risk, and determining eligibility into 
clinical trials. When people came into the hospital with drug use and 
fevers, there may have been a greater need to exclude alternative eti-
ologies for fever, such as acute HIV infection. In addition, many PWUDs 
experienced long length of stay due to challenges with discharge plan-
ning due to COVID-19, which may have provided more time for the 
medical teams to order an HIV test. Health care staff may have done 
more HIV testing during the surge because the PWUD who were hos-
pitalized during COVID-19 were different as a group than those hospi-
talized before and after the peak. As the pandemic progressed past the 
peak period, the number of hospitalized PWUD increased and the fre-
quency of testing decreased. 

In the post-COVID peak phase, PWUD still have difficulties accessing 
medication for opioid use disorder and harm reduction services, such as 
sterile syringes; these difficulties may increase their risk of overdose 

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

0

50

100

150

200

250

300

January February March April May June July August

Total N of People Hospitalized with Drug Use Percent Tested for HIV

Fig. 1. HIV testing frequency in people who use drugs admitted to the hospital during the COVID-19 pandemic.  
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and/or HIV infection. PWUD who had symptoms of acute HIV may have 
delayed seeking care for their health needs due to fear of contracting 
COVID-19 in the hospital, or concern that their symptoms represented 
COVID-19; and these people may present to the hospital for other issues, 
like bacterial infections, overdose management or psychiatric treatment. 

We must act now to increase HIV testing in all people in the hospital, 
but especially in PWUD. Since 2018, this team worked to increase HIV 
testing in PWUD, but this is the first time that testing frequencies have 
risen. We have offered several explanations for this increase, but need to 
identify what worked during the surge to increase HIV testing rates 
during periods without a COVID-19 surge. We plan to share the results 
with our clinician and leadership stakeholders to learn their perspectives 
on facilitators and barriers to HIV testing and operational strategies that 
might achieve sustained increases in testing in the hospital. 

We must acknowledge potential limitations of our study. The study 
identified the cohort through EMR indicators of substance 
use—toxicology reports, prescribed medications for addiction treat-
ment, and tools for screening for alcohol use disorder and assessing 
alcohol withdrawal severity. From these indicators, we cannot deter-
mine whether individuals formally met DM-V criteria for substance use 
disorder. Neither can we determine whether individuals were hospital-
ized for substance use or medical treatment. In addition, individuals 
who were prescribed opioids for pain and had a positive urine toxicology 
screen for the prescribed opioid would have been included and mis-
classified as a PWUD, as would individuals who were prescribed ben-
zodiazepines. Individuals who may have been prescribed medication for 
opioid use disorder were also included in the cohort of PWUD. Addi-
tionally, we included people with indicators of alcohol use disorder in 
the cohort of PWUD, although they are not typically included in the 
group of people who use “illicit” drugs and are not considered as high 
risk for HIV as people who inject drugs. We were unable to determine 
method of drug use; therefore, we cannot determine the percentage of 
people who injected drugs. Finally, these data represent hospitalizations 
rather than individual people, meaning that one individual could have 
been admitted every month and received an HIV test at one hospitali-
zation, but the other hospitalizations would not have been linked to an 

HIV test. 
Every health care encounter with a PWUD is an opportunity for HIV 

testing and linkage to treatment. Regardless of the COVID-19 case rates, 
health care systems must use these encounters with PWUD to test for 
HIV and link to treatment. 
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