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Abstract

Objective—Opioid withdrawal symptoms are widely understood to contribute to health risk but 

have rarely been measured in community samples of opioid using people who inject drugs 

(PWID).

Methods—Using targeted sampling methods, 814 PWID who reported regular opioid use (at 

least 12 uses in the last 30 days) were recruited and interviewed about demographics, drug use, 

health risk, and withdrawal symptoms, frequency, and pain. Multivariable regression models were 

developed to examine factors associated with any opioid withdrawal, withdrawal frequency, pain 

severity, and two important health risks (receptive syringe sharing and non-fatal overdose).

Results—Opioid withdrawal symptoms were reported by 85% of participants in the last 6 

months, with 29% reporting at least monthly withdrawal symptoms and 35% reporting at least 

weekly withdrawal symptoms. Very or extremely painful symptoms were reported by 57%. In 

separate models, we found any opioid withdrawal (adjusted odds ratio [AOR]=2.75, 95% 

confidence interval [CI]=1.52, 5.00) and weekly or more opioid withdrawal frequency 

(AOR=1.94; 95% CI=1.26, 3.00) (as compared to less than monthly) to be independently 

associated with receptive syringe sharing while controlling for confounders. Any opioid 

withdrawal (AOR=1.96; 95% CI=1.14, 3.39) was independently associated with nonfatal overdose 

while controlling for confounders. In a separate model, weekly or more withdrawal frequency 
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(AOR=1.60; 95% CI=1.06, 2.42) and extreme or very painful withdrawal symptoms (AOR=1.47; 

95% CI=1.04, 2.08) were associated with nonfatal overdose as well.

Conclusions—Withdrawal symptoms among PWID increase health risk. Treatment of 

withdrawal symptoms is urgently needed and should include buprenorphine dispensing.

Keywords

Risk factors; substance withdrawal syndrome/ prevention & control; heroin/adverse effects; HIV 
infections/complications; HCV infections/complications; drug overdose/epidemiology; heroin 
dependence/epidemiology

1. Introduction

1.1 U.S. trends in opioid and heroin use

Opioid use, including prescription opioids, heroin, and licitly and illicitly manufactured 

fentanyl, is a national crisis in the United States. In 2017, an estimated 11.4 million people 

misused opioids in the past year, including 11.1 million people who misused pain relievers 

and 886,000 people who used heroin (Administration, 2018). More than 130 people die each 

day in the United States from opioid-related overdose (Administration, 2018), with overdose 

now the leading cause of accidental death in the United States (Kochanek et al., 2019 ).

Along with increased overdose deaths, there is evidence of increased injection use of 

opioids. Epidemiological studies have documented HIV outbreaks, regional and national 

increases in HCV infection, injection-related infective endocarditis, and skin and soft tissue 

infections since 2000 (Campbell et al., 2017; CDC, 2014; Hedegaard et al., 2015; Keeshin 

and Feinberg, 2016; Longo et al., 2004; Mack et al., 2017; Unick and Ciccarone, 2017; 

Unick et al., 2013; Wurcel et al., 2016). Another common consequence of opioid use is 

opioid withdrawal.

1.2. Opioid withdrawal

Opioid withdrawal may occur if someone is physically dependent on opioids and then 

abruptly stops or substantially reduces their opioid dose, with the time of onset, peak 

symptoms, and duration of opioid withdrawal varying depending on the specific opioid 

being used. For example, symptoms of heroin withdrawal can begin as soon as 4 to 6 hours 

after last use, peak within approximately 24 to 48 hours, and may last for 7 to 14 days 

(O’Connor and Fiellin, 2000). The experience of opioid withdrawal is characterized by 

physical symptoms that may include muscle aches and bone pain, abdominal cramps, 

agitation and anxiety, nausea and vomiting, diarrhea, gastrointestinal upset, tachycardia, 

rhinorrhea, and chills (Donroe et al., 2016; Wesson and Ling, 2003).

As a person’s opioid use increases and they become more involved in the moral economy of 

drug use exchanges and relationships (Wakeman, 2016), they may become more focused on 

obtaining opioids as an effective way to avoid withdrawal symptoms (i.e., “getting sick” and 

“staying well”), resulting in increased unsafe drug use contexts (Sherman and Latkin, 2002), 

socioeconomic marginalization, and related consequences such as incarceration and 

unemployment that may further increase risk (Richardson et al., 2019). Along these lines, 
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withdrawal has been found to be a common barrier to reducing the risk of unsafe drug 

contexts (Phillips, 2016) among people who inject drugs (PWID). This presents a cycle of 

increasing drug use to avoid withdrawal: a person develops an urgent need to avoid or 

alleviate withdrawal, they become anxious about withdrawal and/or getting well and will 

often seek injection as a route of administration to quickly alleviate being sick, which may 

lead to engaging in unsafe drug use behaviors (e.g., shared needles, using alone) with 

increased risk for infectious disease transmission and overdose, both nonfatal (Coffin et al., 

2007; Pouget et al., 2017) and fatal (Fairbairn et al., 2017; Mars, Sarah G. et al., 2018). To 

break this cycle and related health risks, evidence points to interventions to reduce exposure 

to withdrawal episodes and risky injecting networks (Barnes et al., 2018; Mateu-Gelabert et 

al., 2014; O’Connor and Fiellin, 2000; Weiss et al., 2014).

Chronic opioid use can lead to withdrawal symptoms, yet withdrawal symptoms have rarely 

been measured in community samples of PWID. In the following, we describe the 

prevalence, demographic, and drug use factors associated with opioid withdrawal symptoms, 

frequency, and pain severity in a sample of street-recruited PWID and examine if opioid 

withdrawal symptoms are associated with receptive syringe sharing and non-fatal overdose.

2. Methods

2.1. Study sample

Data for these analyses come from the “Change the Cycle” efficacy trial study in Los 

Angeles and San Francisco, California (Strike et al., 2014) (NIDA grant #R01DA038965). 

For these analyses, we use data from the baseline interview. Participants were recruited 

using targeted sampling methods (Bluthenthal and Watters, 1995; Kral et al., 2010; Watters 

and Biernacki, 1989). Study inclusion criteria were self-reported injection drug use in the 

last 30 days (confirmed by visual inspection of injection stigmata or “track” marks) (Cagle 

et al., 2002), 18 years of age or older, and capacity to complete informed consent 

procedures. Participants completed a 45-minute computer-assisted personal interview using 

the Questionnaire Design System (NOVA Research, Bethesda, MD). All study procedures 

were reviewed and approved by the institutional review board at the University of Southern 

California. Participants received $20 for completing the interview.

Following the work of Mateu-Gelabert on opioid withdrawal (Mateu-Gelabert et al., 2017), 

we only asked withdrawal items of participants who regularly used opioids, which we 

defined as at least 12 episodes of opioid use (i.e., heroin, prescription opioids, and opioids in 

combination with methamphetamine [goofball] or cocaine [speedball]) in the last 30 days 

(n=814). For analyses of opioid withdrawal symptom frequency and pain severity, only 

participants who reported any withdrawal were included (n=690).

2.2. Key variables

To determine if any opioid-related withdrawal symptoms were experienced in the last 6 

months, we asked a single question comprised of DSM-5 diagnostic symptomatology for 

opioid withdrawal (Association, 2013; Shah and Huecker, 2019) with the exception of 

insomnia. Insomnia was excluded due to its strong association with homelessness (Léger et 
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al., 2017; Reitzel et al., 2017) and high prevalence of homelessness among participants 

(84%). The specific item was: “In the last 6 months, have you experienced restlessness, bone 

or muscle aches, runny nose, sweating, cold or hot flashes, anxiety, teary eyes, stomach 

cramps, nausea, diarrhea, vomiting, or other symptoms due to withdrawal from heroin or 

opiates?” Those responding “yes” were classified as having experienced opioid-related 

withdrawal. Participants with opioid withdrawal were also asked about the number of 

withdrawal episodes in the last 6 months and the pain severity of episodes (not painful, 

somewhat painful, moderately painful, very painful, extremely painful). Participants 

responding “don’t know” to frequency of withdrawal episodes (n=9) were recoded to 1 

episode. Withdrawal frequency was not normally distributed, so we re-coded it using a 

natural break approach into the following categories: less than once a month, at least 

monthly to nearly weekly, at least weekly. The withdrawal pain severity variable was 

recoded into “extremely or very painful” versus “moderately to not painful” to facilitate data 

analysis. While clinical assessments of opioid withdrawal are available, those methods were 

inappropriate for use in our study because interviews were conducted by non-clinicians 

(Wesson and Ling, 2003).

Potential covariates included variables associated with withdrawal in prior literature (Mateu-

Gelabert et al., 2010b; Michel et al., 2009), drug use patterns (drug use frequency, types) 

excluding opioids, demographic (race, gender, and age), and socioeconomic (income, 

housing, food insecurity) characteristics. Due to combined use of some substances (e.g., 

cocaine with heroin or methamphetamine with heroin), we calculated several summed 

variables that account for total use of a substance. In these analyses, we looked at total use 

of cocaine (including crack cocaine and in combination with heroin) and total use of 

methamphetamine (including use in combination with heroin).

We also considered whether withdrawal variables were associated with important health 

risks. Receptive syringe sharing was assessed as follows: “In the last 6 months, how many 

times did you inject using syringes/needles that had been used by someone else (including a 

close friend or lover)?” To facilitate analysis, we recoded this variable such that a response 

of zero times equaled “no,” and 1 or more equaled “yes.” Non-fatal overdose was assessed 

as follows: “In the last 6 months, have you overdosed?”

2.3 Statistical analysis

Descriptive statistics (e.g. frequencies, means, standard deviations, among others) were 

examined for all study variables. To examine factors associated with any opioid withdrawal, 

opioid withdrawal frequency, and opioid withdrawal symptom pain we used the following 

approach. Bivariate analysis was conducted to determine characteristics associated with 

these outcome variables. Variables significant (p <0.05) in bivariate analysis were assessed 

for collinearity. Collinear variables were removed from the final analysis based on strength 

of association with the outcome variable. Associations were assessed using multivariable 

logistic regression models or multinomial regression (for withdrawal frequency). Variables 

found to be significant at p <0.05 were considered to be independently associated with the 

outcome variable and were retained in the final models.
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To examine receptive syringe sharing in the last 30 days and nonfatal overdose in the last 6 

months, we constructed two models for each outcome following the methods described 

above. Model 1 included only any withdrawal (n=814), while model 2 includes withdrawal 

pain severity and frequency since these measures were only collected from participants who 

had at least one opioid withdrawal episode in the last 6 months (n=690).

3. Results

3.1 Sample characteristics

The sample was mostly male (75%) with an average age of 42 years (SD = 12.34; median = 

42; Interquartile Range [IQR] = 31, 52)(Table 1). The plurality of subjects was White (41%), 

with meaningful proportions reporting being Latinx (25%), African American (21%), Native 

American (7%), and Mixed Race/Other Race (6%). Average number of years of drug 

injection was 20.36 (SD = 14.20; median = 19.00; IQR = 7, 32). Current homelessness was 

reported by 84% of our sample. Overall, the mean frequency of past 30-day drug use (non-

injection and injection) was 231 times (SD = 224.08; median = 165; IQR = 96.75, 284). 

Average number of drug injections in the last 30 days was 144.14 (SD = 135.12; median = 

106; IQR= 106, 180.25), and mean frequency of total past month opioid/heroin use was 

129.80 times (SD = 116.14; median = 99.50; IQR = 60, 165).

Among regular opioid using PWID, opioid withdrawal symptoms (past 6 months) were 

reported by 85% (692/814). Withdrawal episodes occurred an average of 46.01 times (SD = 

72.47, median = 12; IQR = 4, 58) in the last 6 months. Looking at withdrawal frequency 

categorically, we found that 36% reported withdrawal symptoms less than once a month, 

29% reported monthly to almost weekly withdrawal symptoms, and 35% reported weekly to 

daily withdrawal symptoms. Very or extremely painful symptoms were reported by 57% of 

participants.

3.2 Factors associated with any recent opioid withdrawal

Results from bivariate analyses revealed the following variables to be associated with recent 

(past 6 month) opioid withdrawal: age; White race; past month non-injection prescription 

tranquilizer and buprenorphine use; injection powder cocaine use; social security income, 

illegal or possibly illegal activities, and panhandling income sources; 30-day total injection 

frequency and 30-day drug use frequency (Table 2a). In the multivariable analysis model 

(Table 3), being younger than 50 years of age was associated with higher odds of withdrawal 

as was having an illegal or possibly illegal income source in the last 30 days.

3.3 Factors associated with frequency of opioid withdrawal episodes and withdrawal pain 
severity

Key variables found to be associated with frequency of withdrawal symptoms were drug use 

frequency (including injection drug frequency, total methamphetamine use), drug use types 

(injection methamphetamine use, non-injection use of tranquilizers), years of injecting, 

demographics (age and race), and income sources (SSI, recycling, and illegal or possibly 

illegal sources) (Table 2b). In multinomial regression analysis (Table 4), younger age and 

methamphetamine injection in the last 30 days significantly increased odds of weekly or 
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more opioid withdrawal frequency as compared to participants that reported withdrawal 

symptoms less than once a month. African American race and lower injection frequency 

significantly reduced odds of having weekly or more opioid withdrawal symptoms.

Variables significantly associated with withdrawal pain severity (very or extremely severe 

pain versus moderate to no pain) are presented in Table 2a. In bivariate analysis, factors 

associated with withdrawal pain severity included being female, White race, 30-day non-

injection crack cocaine use, and non-injection methadone use. In the multivariable logistic 

regression analysis, we found sex (female), race (African American and Mixed Race/Other 

Race), and 30-day non-prescribed methadone use to increase odds of experiencing very or 

extremely painful withdrawal within the prior 6 months. Non-injection crack cocaine use in 

the last 30 days reduced odds of experiencing very or extremely painful withdrawal 

symptoms in the last 6 months (Table 5).

3.4 Associations between withdrawal measures, receptive syringe sharing, and non-fatal 
overdose

Results from logistic regression analyses exploring the relationship between withdrawal 

measures and receptive syringe sharing and non-fatal overdose are shown in Table 6. In the 

first model of receptive syringe sharing, we found that PWID with any withdrawal in the last 

6 months had significantly higher odds of sharing syringes (adjusted odds ratio [AOR]=2.75; 

95% confidence interval [CI]=1.52, 5.00) while controlling for confounders. In the second 

model, weekly or more withdrawal frequency (AOR=1.94; 95% CI=1.26, 3.00) as compared 

to less than monthly withdrawal frequency was significantly associated with receptive 

syringe sharing while controlling for confounders. Withdrawal pain severity was not 

associated with receptive syringe sharing. In the first model of non-fatal overdose, we found 

any withdrawal (AOR=1.71; 95% CI=1.04, 2.81) was significantly associated with increased 

odds of non-fatal overdose. In the second model, both weekly opioid withdrawal frequency 

(AOR=1.69; 95% CI=1.12, 2.55) and having very or extremely severe levels of withdrawal 

pain (AOR=1.53; 95% CI= 1.08, 2.16) were significantly associated with increased odds of 

having a non-fatal overdose.

4. Discussion

To our knowledge, this is the first study to characterize opioid withdrawal symptoms among 

community recruited PWID on the West Coast. Opioid withdrawal symptoms were reported 

by the vast majority of opioid-using PWID (85%) making opioid withdrawal symptoms 

among the most common chronic health problem experienced by this population (by way of 

comparison, HCV infection was reported by 61% and HIV by 4% of this sample; other 

samples have found any mental health diagnosis as high as 82% in similar samples, but rates 

by diagnosis are lower) (Colledge et al., 2020; Goodhew et al., 2016). Nearly two-thirds had 

opioid withdrawal symptoms at least monthly and over one third reported them at least 

weekly. Most study participants characterized pain from opioid withdrawal as very or 

extremely painful (57%). This proportion is comparable to the only other report on opioid 

withdrawal pain among community sampled PWID; this report from New York found that 

56% reported serious withdrawal symptoms in the last 2 months (Coffin et al., 2007). 
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Qualitative studies among participants who use opioids describe withdrawal symptoms as 

being debilitating (Summers et al., 2018). Given the high prevalence and pain severity of 

opioid withdrawal symptoms, there is a clear need for community-based strategies to assist 

opioid-using PWID with management of withdrawal symptoms.

We also found two of three measures of opioids withdrawal to be associated with increased 

odds of receptive syringe sharing. Qualitative studies have linked withdrawal to increased 

HIV/HCV risk through rushed injection and syringe sharing, along with delaying treatment 

and leaving hospitalization against medical advice for PWID with skin and soft tissue 

infections (Mateu-Gelabert et al., 2010a) (Connors, 1994; McNeil et al., 2014). Our findings 

confirm the qualitative reports that opioid withdrawal symptoms are correlated to injection-

related risk. Research in the future needs to examine the association between withdrawal 

symptoms and rushed injections in particular. While other studies have found rushed 

injections to be associated with syringe sharing (Ti et al., 2015), withdrawal symptoms have 

not been examined quantitatively as a facilitator of rushed injection. In addition, in the 

context of fentanyl contamination of the heroin supply in many locales (Carroll et al., 2017; 

Ciccarone et al., 2017; Daniulaityte et al., 2019a; Park et al., 2018) and transitions to illicitly 

manufactured fentanyl use specifically (Mars, S. G. et al., 2018; Morales et al., 2019), 

rushing injection can be particularly dangerous. One common strategy for preventing 

fentanyl overdoses is to slow down the injection process (Mars, Sarah G. et al., 2018; 

Rouhani et al., 2019). If withdrawal symptoms are associated with rushed injection then this 

strategy will fail to prevent overdose episodes in areas where fentanyl has contaminated the 

heroin supply or replaced it. Investigating the connection between withdrawal symptoms and 

rushed injections is urgently needed. In addition, efforts to manage opioid withdrawal 

symptoms among regular opioid using PWID is warranted.

We also found that opioid withdrawal symptom attributes (any, frequency, and pain severity) 

were associated with nonfatal overdose in the last 6 months. Our finding that very or 

extremely painful opioid symptoms were associated with elevated overdose odds confirms 

findings from a New York city study from 2001 to 2004 that found nonfatal overdose in the 

last 6 months to be associated with having at least one episode of serious withdrawal 

symptoms in the last 2 months (Coffin et al., 2007). Our findings add to the literature by 

documenting any opioid withdrawal episode over a 6-month period increases odds of a 

nonfatal overdose among opioid using PWID. In addition, in looking at the subsample of 

participants who reported any opioid withdrawal, those with more frequent withdrawal 

symptoms (i.e. weekly or more) were significantly more likely to report elevated odds of 

nonfatal overdose in the last 6 months. The consistent association of opioid withdrawal 

symptom attributes with non-fatal overdose, underscores the value of responding to opioid 

withdrawal as a means of reducing nonfatal overdoses and, by extension, opioid overdose 

mortality.

At present, medications (specifically, buprenorphine, lofexidine, and clonidine) exist to 

provide opioid-using PWID with relief from withdrawal symptoms, but are primarily 

available in the context of medical tapers/detoxification programs, long-term treatment, or 

during hospitalization (Doughty et al., 2019; Gowing et al., 2017; Kenney et al., 2018; 

Pergolizzi et al., 2019). Consideration of providing some of these medications (and in 
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particular, buprenorphine) to people who use opioids under more flexible conditions has 

been advocated (Roy and Stein, 2019). In an opinion piece published in the Journal of the 
American Medical Association, Roy and Stein lay out the conditions for permitting 

emergency dispensing of buprenorphine for people experiencing opioid withdrawal 

symptoms. They argue that the modest euphoric properties of buprenorphine (if used by 

opioid naïve people) along with its rapid effect on symptoms for people who have opioid use 

disorder make it an ideal medication for this type of distribution. Likewise, protocols have 

been developed and implemented to provide buprenorphine to people presenting at 

emergency departments with acute opioid withdrawal (Cisewski et al., 2019; Dunkley et al., 

2019; Mateu-Gelabert et al., 2015), typically following an opioid-related overdose. 

Additional community-oriented approaches have been piloted in San Francisco, CA and 

Baltimore, MD. In San Francisco, a street-medicine approach was used to engage nearly 100 

homeless people with heroin use disorder in buprenorphine treatment (Carter et al., 2019), 

while a mobile unit was used to dispense buprenorphine in Baltimore (Krawczyk et al., 

2019). The patient use patterns of these low threshold approaches matches what we might 

imagine a dedicated withdrawal symptom intervention would look like: early initial use with 

significant drop in renewed prescriptions (about half do not renew), and some (~20%) 

moving on to sustain use that would characterize treatment. Since withdrawal symptom 

management and related risk were not assessed, we do not know if improvements in 

injection-related HIV/HCV risk, skin and soft tissue care, and hospitalization were achieved, 

but studies that pair low threshold access to withdrawal medications should consider other 

health outcomes along with changes in heroin, opioid, or fentanyl use disorder in the future. 

Lastly, it is worth noting that we have multiple reports of PWID using diverted opioid 

medications (i.e., methadone and buprenorphine) for purposes of withdrawal management, 

underscoring the acceptability of these medications for managing this common ailment 

among people who use opioids (Bazazi et al., 2011; Carroll et al., 2018; Daniulaityte et al., 

2019b; Harris and Rhodes, 2013; Monte et al., 2009). Increased access to opioid treatment 

medication for purposes of withdrawal management, opioid misuse reduction, and cessation 

is urgently needed.

We also found that opioid withdrawal, pain, and frequency were associated with 

demographic, economic, and drug use patterns. Of particular note, we found that younger 

PWID had higher odds of reporting any withdrawal and reported more frequent withdrawal 

episodes. Qualitative research might be needed to explain this finding, but elevated 

withdrawal frequency suggests the value of making opioid treatment medications more 

easily available to younger opioid-using PWID as a way to diminish both drug use and other 

health ailments that typically occur the longer a person uses and injects opioids. We also 

found that African American PWID reported more severe pain associated with withdrawal 

and, perhaps as a consequence, reported lower frequency of withdrawal. There is not an 

existing explanation for greater pain related to withdrawal symptoms by race, but the lower 

frequency of withdrawal could be due to this experience and adaption of drug use patterns 

and collection of resources to avoid withdrawal symptoms (Mateu-Gelabert et al., 2010a). 

On the other hand, at least one study has found that African American respondents had 

significantly lower odds of reporting opioid withdrawal symptoms (Elliott and Jones, 2019). 

Elliot and Jones (2019) noted that this may be due to opioid metabolism differences between 
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Whites and African Americans (Smith, 2009). Lastly, we found that female PWID had 

higher odds of reporting very or extremely painful withdrawal symptoms. While there is 

little research assessing sex differences from withdrawal, our findings are consistent with the 

literature on the unique risks of withdrawal for women (Darnall et al., 2012; Epele, 2001; 

Knight, 2015). One recent study found similar results for women with chronic pain and self-

reported prescription opioid misuse in the last 30 days (Huhn et al., 2019). The continued 

study of race and sex differences among people who use opioids and consequences from this 

use appears warranted.

Study results should be assessed with the following limitations in mind. First, the study 

design is cross-sectional, and therefore further examinations of whether observed 

associations persist longitudinally is worthy of additional study. Second, our measures are 

self-reported and are therefore potentially subject to both recall bias and socially desirable 

responding. However, on measures of drug use, the items used in this study have been found 

to be reliable and valid (Dowling-Guyer et al., 1994; Weatherby et al., 1994). Third, we used 

a single item to assess withdrawal symptoms. This approach has been used in samples of 

PWID on occasion (Michel et al., 2009). More common clinical measures of withdrawal 

symptoms typically ask about a longer time frame (12 months) and assess each symptom, 

with participants reporting 3 or more symptoms being classified as opioid/heroin withdrawal 

(Elliott and Jones, 2019). Our single item measure may lead to more reports of withdrawal, 

but our shorter observation period (6 months) may lead to fewer reports. Direct comparisons 

between our measure and others should not be made.

Nonetheless, this study is the first to report opioid withdrawal symptoms frequency in a 

large sample of opioid-using PWID. The high prevalence, frequency, and pain severity of 

opioid withdrawal indicates that this is a significant health challenge for PWID. To date, few 

intervention efforts have been made to mitigate the harms of withdrawal for PWID unless 

they are willing to initiate formal treatment. This needs to change. Treatment of withdrawal 

symptoms, in its own right, appears warranted. It is likely that using medications that are 

typically used for treatment, such as buprenorphine, would have the additional benefit of 

introducing this medication to PWID who have low access to medication-assisted opioid 

treatment.

Additional benefits might also be obtained within the context of the growing fentanyl 

overdose crisis in the United States. With heroin contaminated with fentanyl or fentanyl 

being sold as a standalone product, the risk of overdose (Lambdin et al., 2019; Spencer et 

al., 2019), overdose death, and injection-related HIV risk have increased significantly. In this 

context, use of non-prescribed buprenorphine or methadone serves the purpose of directly 

reducing immediate risk for overdose and reducing the probability of injection-related risk, 

such as HIV/HCV and skin and soft tissue infections.

The opioid crisis in the United States has revealed numerous gaps in services for PWID who 

are not in treatment. At the same time, we have highly efficacious medications for the 

treatment of opioid use disorder. Regulations, absence of political will, and indifference have 

contributed to the extension of this crisis, resulting in downstream health calamities such as 

overdose deaths, HIV outbreaks, nationwide epidemics of HCV and skin and soft tissue 
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infections, and an emerging epidemic of injection-related infective endocarditis (CDC, 2015; 

Unick et al., 2013; Wurcel et al., 2016; Zibbell et al., 2017). Tools to address these health 

risks continue to be underused, but in the case of buprenorphine, at least significant progress 

has been made with dramatic increases in physician training for prescribing this medication 

for opioid treatment. To address the frequent yet preventable health problem of opioid 

withdrawal among PWID, we should increase prescribing of buprenorphine (Rhee and 

Rosenheck, 2019) along with de-regulation of buprenorphine (Roy and Stein 2019) so that 

more providers and locations can make this valuable medication available to opioid-using 

PWID.
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Highlights

• 85% of opioid-using people who inject drugs (PWID) reported opioid 

withdrawal.

• The majority of PWID reported very/extremely painful opioid withdrawal 

symptoms. were common among opioid-using PWID.

• Opioid withdrawal was associated with risk for non-fatal overdose among 

PWID.

• Opioid withdrawal was associated with receptive syringe sharing among 

PWID.
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Table 1:

Demographic, socioeconomic, and drug use characteristics of regular opioid-using people who inject drugs in 

Los Angeles and San Francisco, CA, 2016–2017 (n=814).

Characteristic n (%)

Site

 Los Angeles 390 (48%)

 San Francisco 424 (52%)

Gender

 Female 193 (24%)

 Male 611 (75%)

 Transgender 6 (1%)

 Other 4 (<1%)

Race

 White 331 (41%)

 Latinx 202 (25%)

 African American 168 (21%)

 Asian/Pacific Islander 6 (1%)

 Native American 55 (6.8%)

 Mixed Race 52 (6.4%)

Age (years)

 <30 164 (20%)

 30–39 206 (25%)

 40–49 193 (24%)

 ≥50 251 (31%)

High school education or more

 Yes 584 (72%)

Homeless

 Yes 683 (84%)

Gay, lesbian, or bisexual

 Yes 133 (16%)

Sexual partner types

 Steady 382 (47%)

 Casual 268 (33%)

 Paid 96 (12%)

HIV positive

 Yes 36 (4%)

Monthly income
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Characteristic n (%)

 <$1,401 558 (69%)

 $1,401 plus 254 (31%)

Selected income source, last 6 months

 Job 104 (13%)

 Welfare, general relief 336 (41%)

 SSI 143 (18%)

 Family/spouse 104 (13%)

 Recycling 178 (22%)

 Illegal or possibly illegal source 351 (43%)

 Panhandling 225 (28%)

Years of drug injection

 <10 years 243 (30%)

 10–19 years 178 (22%)

 ≥20 years 392 (48%)

Injection drug use, last 30 days

 Crack cocaine 113 (14%)

 Powder cocaine 133 (l6%)

 Methamphetamine 459 (56%)

 Heroin 789 (97%)

 Non-prescribed Opioid medication 101 (12%)

 Speedball 302 (37%)

 Goofball 500 (61%)

Non-injection drug use in the last 30 days

 Crack cocaine 351 (43%)

 Powder cocaine 113 (14%)

 Methamphetamine 381 (47%)

 Heroin 193 (24%)

 Non-prescribed Opioid medication 200 (25%)

 Non-prescribed Tranquilizer medication 261 (32%)

 Goofball 68 (8%)

 Non-prescribed Methadone 137 (17%)

 Non-prescribed Buprenorphine 67 (8%)

 Marijuana 534 (66%)

Injection frequency, last 30 days

 Less than once a day (<30 injections) 69 (9%)

 Once or twice a day (30–89 injections) 231 (28%)

 Three times or more a day (≥90 injections) 514 (63%)

Opioid use frequency, last 30 days

 Less than once a day (<30 times) 71 (9%)
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Characteristic n (%)

 Once or twice a day (30–89 times) 245 (30%)

 Three times or more a day (≥90 times) 498 (61%)

Drug use frequency, last 30 days

 Less than once a day (<30 times) 14 (2%)

 Once or twice a day (30–89 times) 143 (18%)

 Three times or more a day (≥90 times) 657 (81%)

Drug treatment in the last 6 months

 Detoxification 131 (16%)

 Methadone maintenance 242 (30%)

 Buprenorphine 74 (9%)

 Outpatient 149 (18%)

 Inpatient 100 (12%)

 Residential 99 (12%)

Receptive syringe sharing in the last 6 
months – Yes

218 (27%)

Overdose in the last 6 months - Yes 226 (28%)

Withdrawal measures

 Any withdrawal last 6 months 692 (85%)

 Withdrawal times mean (standard 
deviation [SD]) median 46.01(SD

=72.47) 
12.00

 Withdrawal frequency

  Less than once a month 250 (36%)

  Monthly to less than once a week 200 (29%)

  Weekly or more 242 (35%)

 Withdrawal pain 690 (85%)

  Very or extremely painful  391 
(57%)

  Moderate to no pain 299 (43%)
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Table 2a:

Bivariate analysis of factors associated with opioid withdrawal symptoms among regular opioid using people 

who inject drugs in Los Angeles and San Francisco, CA, 2016–2017 (n=814).

Characteristic Yes, withdrawal in the last 6 months N (%) No, withdrawal in the last 6 months N (%)

Race

 White 296 (89%) 35 (11%)

 Non-white 396 (82%) 87 (18%)

Age (years)

 <30 145 (88%) 19 (12%)

 30–39 188 (91%) 18 (9%)

 40–49 168 (87%) 25 (13%)

 ≥50 191 (76%) 60 (24%)

Income source, last 6 months

 SSI 113 (79%) 30 (21%)

 Illegal or possibly illegal source 321 (92%) 30 (8%)

 Panhandling 203 (90%) 22 (10%)

Injection drug use, last 30 days

 Powder cocaine 125 (94%) 8 (6%)

Non-injection drug use in the last 30 days

 Tranquilizer prescription medication 239 (92%) 22 (8%)

 Buprenorphine 64 (96%) 3 (4%)

Injection frequency, last 30 days

 Less than once a day 49 (71%) 20 (29%)

 Once or twice a day 189 (82%) 42 (18%)

 Three times or more a day 454 (88%) 60 (12%)

Total drug use frequency, last 30 days

 Less than once a day (<30 times) 7 (50%) 7 (50%)

 Once or twice a day (30–89 times) 121 (85%) 22 (15%)

 Three times or more a day (≥90 times) 564 (86%) 93 (14%)

P<0.05 are noted in BOLD: P<0.001 are noted in ITALICS
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Table 2b:

Bivariate factors associated with opioid withdrawal frequency and pain severity in the last 6 months among 

regular opioid using people who inject drugs in Los Angeles and San Francisco, CA, 2016–2017.

Variable Opioid 
withdrawal < 

Monthly (n=250) 
n (%)

Opioid 
withdrawal 

Monthly (n=200) 
n (%)

Opioid 
withdrawal 

Weekly (n=242) n 
(%)

Extremely or 
very painful 
(N=391) n (%)

Moderately or 
not painful 
(N=299) n (%)

Sex

 Male 182 (35%) 153 (30%) 180 (35%) 279 (54%) 234 (46%)

 Female 64 (38%) 43 (26%) 60 (36%) 106 (64%) 61 (36%)

Age

 <30 39 (27%) 44 (30%) 62(43%) 86 (59%) 60 (41%)

 30–39 52 (28%) 58 (31%) 78 (42%) 105 (56%) 83 (44%)

 40–49 57 (34%) 41 (24%) 70 (42%) 86 (52%) 80 (48%)

 50 or older 102 (53%) 57 (30%) 32 (17%) 115 (60%) 76 (40%)

Race

 White 80 (27%) 88 (30%) 128 (43%) 153 (52%) 142 (48%)

 Latinx 65 (40%) 45 (27%) 54 (33%) 92 (56%) 72 (44%)

 African American 72 (52%) 36 (26%) 30 (22%) 88 (64%) 50 (36%)

 Native American 15 (33%) 13 (29%) 17 (38%) 34 (55%) 20 (45%)

 Asian/Pacific Islander 2 (33%) 4 (67%) 0 (0%) 4 (67%) 2 (33%)

 Mixed Race/Other 16 (37%) 14 (33%) 13 (30%) 30 (70%) 13 (30%)

Income source

 SSI or retirement 58 (51%) 25 (22%) 30 (27%) 24 (67%) 12 (33%)

 Recycling income 64 (42%) 50 (32%) 40 (26%) 87 (56%) 67 (44%)

 Illegal or possibly illegal 
source

98 (30%) 102 (32%) 121 (38%) 178 (56%) 142 (44%)

Years of injection

 <10 years 65 (31%) 58 (28%) 86 (41%) 25 (52%) 23 (48%)

 10–19 years 42 (26%) 61 (38%) 59 (36%) 102 (54%) 87 (46%)

 20 or more 142 (44%) 81 (25%) 97 (30%) 264 (58%) 189 (42%)

Injection drug use, last 30 days

 Methamphetamine 118 (30%) 117 (30%) 162 (41%) 227 (57%) 169 (43%)

Non-injection drug use, last 30 
days

 Crack 106 (35%) 92 (30%) 105 (35%) 159 (53%) 144 (48%)

 Tranquilizer 72 (30%) 70 (29%) 97 (41%) 138 (58%) 100 (42%)

 Methadone 50 (41%) 37 (30%) 35 (29%) 80 (66%) 41 (34%)

Total methamphetamine use, 
last 30 days

 <30 156 (42%) 107 (29%) 108 (29%) 208 (56%) 162 (44%)
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Variable Opioid 
withdrawal < 

Monthly (n=250) 
n (%)

Opioid 
withdrawal 

Monthly (n=200) 
n (%)

Opioid 
withdrawal 

Weekly (n=242) n 
(%)

Extremely or 
very painful 
(N=391) n (%)

Moderately or 
not painful 
(N=299) n (%)

 30–89 49 (31%) 49 (31%) 62 (39%) 83 (52%) 77 (48%)

 90 or more 45 (28%) 44 (27%) 72 (45%) 100 (63%) 60 (38%)

Injection frequency

 <30 29 (59%) 11 (22%) 9 (18%) 25 (52%) 23 (48%)

 30–89 75 (40%) 63 (33%) 51 (27%) 102 (54%) 87 (46%)

 90 or more 146 (32%) 126 (28%) 182 (40%) 264 (58%) 189 (42%)

P<0.05 are noted in BOLD: P<0.001 are noted in ITALICS
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Table 3:

Multivariable logistic regression models of opioid withdrawal among PWID in Los Angeles and San 

Francisco, CA, 2016–2017 (n=814).

Any withdrawal in the last 6 months
Adjusted odds ratio (95% Confidence Interval)

Age

 <30 2.01 (1.14, 3.55)*

 30–39 2.85 (1.61, 5.05)**

 40–49 2.08 (1.24, 3.48)*

 50 or more Referent

Any illegal income, last 30 days – Yes 2.37 (1.51, 3.70)**

*
p< 0.05

**
p<0.001
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Table 4:

Multinomial regression analysis of opioid withdrawal frequency among regular opioid using people who inject 

drugs, Los Angeles and San Francisco, California, 2016–17, (n=692).

Variable Opioid withdrawal frequency
Less than monthly

Monthly or more
AOR (95% CI)

Weekly or more
AOR (95% CI)

African American

 Yes Referent 0.63 (0.39, 1.02) 0.50 (0.30, 0.83)*

Age

 <30 1.64 (0.94, 2.87) 3.95 (2.19, 7.10)**

 30–39 1.55 (0.92, 2.63) 3.23 (1.84, 5.66)**

 40–49 1.08 (0.63, 1.84) 3.08 (1.78, 5.34)**

 50 or more Referent Referent Referent

Any methamphetamine injection, last 30 days

 Yes Referent 1.36 (0.92, 2.04) 1.59 (1.08, 2.38)*

Injection frequency

 <30 0.55 (0.26, 1.17) 0.37 (0.16, 0.85)*

 30–89 1.03 (0.68, 1.57) 0.58 (0.37, 0.89)*

 90 or more Referent Referent Referent

*
p< 0.05

**
p<0.001
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Table 5:

Multivariable logistic regression models of very or extremely painful withdrawal symptoms among regular 

opioid using people who inject drugs and use opioids in Los Angeles and San Francisco, CA, 2016–2017 

(n=690).

Very or extremely painful withdrawal symptoms
Adjusted odds ratio (95% Confidence Interval)

Gender

 Male Referent

 Female 1.53 (1.06, 2.21)*

Race

 White Referent

 Latinx 1.11 (0.75, 1.65)

 African American 1.70 (1.11, 2.61)*

 Native American 0.98 (0.51, 1.88)

 Asian or Pacific Islander 1.57 (0.28, 8.84)

 Mixed or other 2.08 (1.03, 4.17)*

Non-injection crack use in the last 30 days – Yes 0.66 (0.48, 0.91)*

Non-prescribed, non-injection methadone use in the last 30 days -Yes 1.57 (1.03, 2.40)*

*
p< 0.05
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Table 6:

Multivariate logistic regression models of receptive syringe sharing and nonfatal overdose among regular 

opioid using people who inject drugs in Los Angeles and San Francisco, CA 2016–2017.

Model 1
Opioid withdrawal in the 

last 6 mos.
AOR (95% CI)

Model 2
Extreme or very 
painful opioid 

withdrawal
AOR (95% CI)

Opioid 
withdrawal 
frequency
Less than 
monthly

Monthly to 
almost weekly
AOR (95% CI)

Weekly or more
AOR (95% CI)

Receptive syringe 
sharing in the last 30 
days (1) 2.75* (1.52, 5.00) 0.86 (0.60, 1.23)

Referent
1.30 (0.82, 2.06) 1.94* (1.26, 3.00)

Nonfatal overdose in 
the Last 6 months (2) 1.71* (1.04, 2.81) 1.53* (1.08, 2.16) Referent 1.46 (0.95, 2.24) 1.69* (1.12, 2.55)

(1) Controlling for race/ethnicity, sex work, gay, lesbian, bisexual, on parole, study site, non-injection methamphetamine use, non-injection 
tranquilizer use, and inpatient treatment in the last 6 months. (n=814)

(2) Controlling for race/ethnicity. (n=690)

*
p< 0.05
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