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Background: During the COVID-19 pandemic we assessed to which extent patients 
in opioid maintenance treatment (OMT) adhere to official recommendations 
regarding preventive intervention strategies against COVID-19.

Methods: Patients enrolled in two OMT clinics in Germany were interviewed 
applying a standardized questionnaire, which covered socio-demographic 
information, recent psychotropic substance use, recent social activities, the history 
of SARS-CoV-2 infection, attitudes toward official protection recommendations, 
and levels of adherence to these suggestions. Current mental and medical 
diagnoses were retrieved from medical files. In subjects without known infection 
and without vaccination, blood samples were tested for the identification of anti-
SARS-CoV-2-S-antibodies. Interviews were performed between the end of May 
and the end of September 2021.

Results: Patients’ (n  =  155) average age was 47 years; 74% were males. In addition 
to the opiate dependence, in nearly 80% of cases another medical disorder was 
recorded. The range of medical factors that predispose for severe COVID-19 
outcomes were present in 39% of patients; 18% of the sample refused to 
be vaccinated. Nearly all patients reported having carried out a range of activities 
outside their residence during the week prior to the interviews, including visits of 
treatment facilities (86.5%; 95% confidence interval [80.2%; 91.0%]) or meeting 
with friends (64.5% [65.7–71.6%]). Despite the fact that only about 47.1% [39.2%; 
55%] felt well informed about measures against infection, adherence to COVID-19 
countermeasures was generally high: 83.9% [77.3; 88.8%] claimed to have worn 
face masks always/nearly always; social distancing was performed always/nearly 
always by 58.7% [50.8%; 66.2%]; and hand hygiene was conducted by 64.5% 
[56.7%; 71.6%] of participants. None out of n  =  25 tests from unvaccinated subjects 
was positive for anti-SARS-CoV-2-S-antibodies. Psychiatric comorbidity and 
educational degree were not statistically significantly associated with attitudes 
and compliance, except that patients with lower education felt relatively worse 
informed.

Conclusion: Self-reported adherence to recommended non-therapeutic 
intervention strategies and vaccination rates were similar to the German general 
population. Provision of more health-related information tailored to OMT patients 
appears necessary.
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Introduction

Compared with the age-matched general population, patients in 
opioid maintenance treatment (OMT) exhibit a higher propensity for 
an impaired health. Accordingly, the prevalence of comorbid 
conditions such as cardio-vascular, respiratory, and infectious diseases 
(e.g., hepatitis B or C) is high (1–3). This increases the risk of severe 
courses of infectious diseases (4, 5). Given these vulnerabilities, OMT 
patients (OMTP) would do well to adopt behavioral strategies that 
reduce the risk of acquiring infections, for example by social 
distancing or vaccination.

Compared with the general population vaccination rates of illicit 
opiate drug users or people who inject drugs (PWID) are higher for 
hepatitis A virus and hepatitis B virus (6, 7), with hepatitis B 
vaccination programs having shown to be  useful in increasing 
vaccination levels (8), reaching completion rates of up to 70–80% 
(9–12). Nevertheless, high proportions from these target groups have 
still not been vaccinated against HBV (6, 7, 13, 14). Influenza 
vaccination rates of PWID may be lower (5, 15) or similar (7) to those 
observed in the general population (5).

Regarding COVID-19, studies focusing on OMTP showed 
considerable variations regarding vaccine hesitancy during the first 
year of the pandemic: studies from Australia, USA, and Norway 
showed 20–40% rates of self-reported vaccination rejection (16–18), 
whereas studies from France, Spain, Australia, USA, and Mexico 
showed hesitancy in >70% (19, 20), 49% (15), 38% (21), and 38% (22), 
respectively. What these studies have in common is that vaccination 
completion rates in PWID were much lower than the rates that were 
observed in the surrounding general adult population.

Since the early days of the COVID-19 pandemic, health 
authorities and governmental institutions recommended a number of 
behaviors to reduce the likelihood of infection and virus dissemination 
in the population, including thorough hand washing and disinfection, 
social distancing, use of face masks as well as isolation in case of 
COVID-19-like symptoms. In Germany, the use of masks was 
mandatory both in public indoor situations as well as in 
public transportation.

Empirical findings regarding how PWID or opioid addicts in 
drug treatment follow such recommendations are sparse. In an 
early study, conducted from April to June 2020 in Baltimore, USA, 
high proportions of former or current PWID reported to be well 
aware of strategies to reduce infection risks, nevertheless, adherence 
to social distancing was sub-optimal, in particular when they 
ventured out to acquire illicit drugs (23). During the same period, 
Norwegian drug treatment clients reported a generally high 
(80–90%) compliance with COVID-19 recommendations, 
including SARS-CoV-2 testing upon onset of COVID-19-like 
symptoms (17). Conversely, daily non-medical opioid users from 
the north-eastern US region reported lower rates of COVID-19 
avoidance behavior compared to non-users (24). In late 2020/early 
2021, about 86% of current drug injectors from both San Diego, 

USA, and neighboring Tijuana, Mexico, reported wearing a face 
mask, while the other protective behaviors presented (social 
distancing, self-isolation, and increased hand hygiene) were carried 
out only by a minority (25). During mid-2020, most patients from 
OMT clinics in Connecticut, USA reported to comply with social 
distancing, although only 60% were able to isolate themselves at 
home most of the time (26).

Overall, PWID seemed to be aware of countermeasures against 
infections but most empirical studies only dealt with the early phase 
of the COVID-19 pandemic. There is a lack of empirical studies 
focusing on OMTPs during later pandemic stages, and their 
compliance levels regarding behavioral traits reducing the likelihood 
to acquire SARS-CoV-2 infections.

Methods

Setting

The present cross-sectional study was carried out in two outpatient 
OMT facilities associated with the local academic psychiatry hospital 
(LVR-Universitätsklinik; Essen, Germany). The city of Essen is part of 
the Rhine-Ruhr metropolitan area in the Western part of Germany, an 
area with about 600,000 inhabitants comprising an estimated number 
of 1,200 opioid dependent subjects, approximately 600 of which 
enrolled in OMT programs, and about 180 of them being treated in 
the two contributing OMT facilities.

Recruitment

The study started in May 2021. All patients currently in OMT in 
the outpatient facilities were considered for participation. Exclusion 
criteria were insufficient capacities to express themselves in German 
or a current diagnosis of a florid psychosis. Eligible patients were 
informed about the study, and all patients who agreed to be recruited 
provided written informed consent prior to the interviews and/
or tests.

Assessments

The interviews were conducted in person by one interviewer 
(proficient medical student T.K.). The standardized interview included 
basic socio-demographic information (age, sex, migration 
background, school education, income sources, and living 
arrangements) and the number of days during the previous 30 days 
with a reported intake of nicotine, heroin, cocaine, cannabis, alcohol, 
benzodiazepines, amphetamines, and gabapentinoids. The format of 
these questions and answers was adapted from the German version of 
the European Addiction Index (27).
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Regarding the current pandemic, using questions with a closed 
answering format patients were asked whether they had ever 
undergone any form of SARS-CoV-2 testing, whether they had 
experienced any symptoms from a list of COVID-19-like symptoms, 
and whether they had ever been in quarantine (independent from 
being personally infected). Furthermore, they were asked how many 
days during the previous 30 days they had engaged in outdoor 
activities (e.g., using public transport, meeting with friends etc.), and 
how many personal contacts they had during the previous week. 
Furthermore, patents indicated their degree of agreement (on a five-
point scale from “totally agree” to “totally disagree”) to several 
statements concerning how well they are aware of available information 
dealing with COVID-19 and the corresponding countermeasures, and 
how much they complied with public health measures, typically 
abbreviated in Germany as “AHA” rules (social distancing, hygiene, 
and wearing a protective mask; [in German: Abstand, Hygiene, 
Alltagsmaske or Alltag mit Maske]). Patients were also asked whether 
they had been vaccinated against COVID-19 or if they intended to do 
so. Finally, on a four-point rating scale, they indicated their degree of 
agreement with nine statements about their personal perceptions of 
non-pharmacologic intervention strategies against COVID-19 (for 
details see Results section). The recruited subjects’ current psychiatric 
and medical diagnoses were retrieved from their medical files. In 
unvaccinated patients, blood samples were tested for anti-SARS-CoV-
2-S-antibodies to assess previous infection events.

We report proportions for the answers given and for results of 
laboratory tests, together with normally approximated 95% confidence 
intervals, except if proportions were below 10% or higher than 90%, 
in which case the Wilson score interval with continuity correction was 
used (28), or in case of zero frequencies, when the rule of three [3/n 
rule (29)] was used to determine the upper limit of the 
confidence interval.

Comparisons between independent groups with respect to ordinal 
scaled variables were carried out using Mann–Whitney U-test, 
comparisons with respect to categorical variables using Chi2 tests, and 
associations between ordinal scaled variables were analyzed using the 
Spearman rank coefficient rho.

 Ethics approval

The study was approved by the Ethics Committee of the Medical 
Faculty of the University of Duisburg-Essen, Germany (21-10093-BO).

Results

Interview data were collected between May 29th and October 
10th, 2021. During this period, 195 patients were treated in the two 
participating clinics. Among these, 10 were ineligible due to language 
barrier issues and 30 refused to participate. Hence, 155/185 (84%) 
eligible patients were included.

Patient characteristics

Patients here included were on average 47 years old, 73.5% were 
male, the proportion of participants who were foreign born or whose 

parents were foreign born was 26.8%, 23.9% had no graduation, 33.5% 
had left school with a certificate of secondary education, 40% had 
higher school degrees. Less than one out of four patients indicated to 
be  currently employed, and about half of them were living in a 
one-person household (see Table 1).

Compared with the study group, patients who were not included 
had a similar mean age (46 years), were more often male (85.0%), 
more often had a migrant background (47.5%, as language problems 
could affect here only migrants and were an exclusion criterion) and 
showed similar educational attainment (15% no graduation, 47.5% a 
certificate of secondary education, and 37.5% higher degrees).

Nearly 90% of the study group were tobacco smokers (see Table 2). 
In addition to their maintenance medication, 63% had consumed one 
or more psychotropic substances during the previous 30 days, and 56% 
had at least one additional substance dependence diagnosis concurrent 
with their opiate dependence clinical condition. About 40% of the 
recruited subjects presented with a psychiatric diagnosis. For nearly 
80%, a medical diagnosis was recorded, the most frequent (49%) being 
a hepatitis C infection, although for 29% of patients no laboratory test 
for hepatitis C had been made available. Medical factors known to 
predispose for more severe courses of COVID-19 such as obesity, 

TABLE 1 Patient characteristics.

Sex

Female 40 (25.8%)

Male 115 (74.2%)

Age

Minimum-Maximum 19–71

Mean (SD) 47.1 (9.4)

Age > = 60 years 14 (9.9%)

Migrant history

One parent foreign born 13 (8.4%)

Both parents foreign born 27 (17.4%)

Both parents born in Germany 115 (74.2%)

Graduation

University entrance qualification 22 (14.2%)

Medium secondary school graduate 40 (25.8%)

Lower secondary school graduate 52 (33.5%)

Other 4 (2.6%)

None 37 (23.9%)

Living conditions

Living alone 77 (49.7%)

One roommate 35 (22.6%)

Two or more roommates 26 (16.8%)

Residential home 13 (8.4%)

Homeless 4 (2.6%)

Employment; previous 6 months

Employed full time or part time 37 (23.9%)

Unemployed 92 (59.4%%)

Retired 13 (8.4%)

Not specified 13 (8.4%)
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chronic obstructive pulmonary disease (COPD), liver disease, diabetes 
mellitus, lung emphysema or cancer (30) were identified in 39% 
of patients.

Daily activities

Only 8.4% [95% C.I. (4.7%; 14.2%)] of the patients had spent the 
7 days prior to the interview alone at home, whereas 63.2% [55.6%; 
70.8%] had been outside and/or at home with others on a daily basis. 
As shown in Figure  1, 92.3% [88.1%; 96.5%] reported of having 
ventured outside home to carry out a range of activities  - not 
necessarily drug-related  - during the previous week. In addition, 

86.5% [81.1%; 91.9%] attended addiction treatment facilities, for a 
median of 3 days a week.

The COVID-19 history of patients

At the time of the interview, half of the group had already received 
at least one vaccination (see Table 3). Among the non-vaccinated 
individuals, one third planned a vaccination, while the remaining 
strongly opposed to be vaccinated. During the course of the study, 25 
out of 78 unvaccinated patients donated a blood sample in the context 
of their routine medical examination, but none of these tests showed 
a positivity for anti-SARS-CoV-2-S-antibodies [95% C.I. (0%; 12.0%), 
according to the 3/n rule]. Only 7 out of 155 patients reported 
symptoms/signs that might have been indicative for a SARS-CoV-2 
infection. Most (86.5%) patients have not been in quarantine up to the 
time of investigation.

COVID-19; patients’ general knowledge 
and adopted levels of personal protection

Only 48.4% [95% C.I. (40.9%; 56.7%)] of patients indicated 
that they felt adequately informed regarding the virus and the 
corresponding countermeasures (see Figure  2). Most patients 
thought that disinfection/hygienic and protective measures were 
meaningful and effective (see Figure 3): 73.5% [66.6%; 80.5%] fully 
agreed that hand disinfection was effective, 67.1% [59.7%; 74.5%] 
that hygiene measures were appropriate, 57.1% [49.6%; 65.2%] that 
distance narks in a queue make sense, and 54.2% [46.4%; 62.0%] 
that FFP-2 masks provide protection. A clear majority (58.1%) 
[50.3%; 65.9%] denied fear of getting an infection. Patients’ self-
reports indicated a high degree of compliance with recommended 
protective behaviors (see Figure 4): 83.9% [78.1%; 89.8%] wore a 
protective mask (nearly) always, while adoption of hand hygiene 
([nearly] always 64.5% [57.0%; 72.0%]) and social distancing 
measures ([nearly] always 58.7% [50.9%; 66.5%]) were less frequent 
(see Figure 4).

Associations with psychiatric comorbidity 
and with educational attainment

We grouped the patients into those with diagnoses of 
psychiatric comorbidity (PCD, n = 60), and those without (NPCD, 
n = 94). Using a sum score of the 9 attitude measures, the median 
was 19 points for the comorbid group, and 18 for the non-comorbid 
group (p = 0.53 [Mann–Whitney U-test]). The statement that they 
felt well informed about Corona was fully agreed with by 43.3% 
(PCD) vs. 45.3 (NPCD) (p = 0.42, U-test for comparison on the 
4-point scale), that they felt well informed about measures against 
Corona by 48.3% vs. 46.3% (p = 0.93), and that they understood 
official advice by 51.7 vs. 49.5% (p = 0.92). Wearing a mask (nearly) 
always was reported by 88.1% vs. 81.1% (p = 0.23, U-test for 
comparison on the 4-point scale), keeping social distance by 57.7% 
vs. 60.0% (p = 0.61), and hand disinfection by 58.3% vs. 69.4% 
(p = 0.18). In addition, both groups had similar vaccination rates 
(PCD 48.3%, NPCD 49.5%, p = 0.87 [Chi2 test]).

TABLE 2 Somatic and mental health.

Most frequent somatic comorbidity diagnoses (with ICD code)

No diagnosis 33 (21.3%)

Hepatitis C infection (B18.2) 76 (49.0%)

Obesity (E66) 38 (24.5%)

COPD (J44.99) 15 (9.7%)

Essential hypertension (I10.90) 15 (9.7%)

Asthma bronchiale (J45.9) 11 (7.1%)

HIV infection 7 (5.5%)

Diabetes mellitus (E11.80) 5 (3.2%)

Liver cirrhosis (K74.6) 5 (3.2%)

Smoking

Daily cigarette smoker 135 (87.1%)

Daily e-cigarette smoker 6 (3.9%)

Non-daily smoker 2 (1.3%)

Nonsmoker 12 (7.7%)

Psychotropic substance use (last 30 days)

None 57 (36.8%)

Alcohol 48 (31.0%)

Cannabis 58 (37.4%)

Heroin 35 (22.6%)

Cocaine 29 (18.7%)

BZD 23 (14.8%)

Amphetamines 12 (7.7%)

Gabapentinoids 6 (4.9%)

History of a substance-related diagnosis (except opiate or nicotine dependence)

None 68 (43.9%)

One or more 87 (56.1%)

History of a psychiatric diagnosis

None 94 (60.6%)

F2 schizophrenia 8 (5.2%)

F3 affective disorders 41 (26.5%)

F4 anxiety and stress disorders 15 (9.7%)

F6 personality disorders 8 (5.2%)

F9 early onset disorders 3 (1.9%)

https://doi.org/10.3389/fpsyt.2023.1254053
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Specka et al. 10.3389/fpsyt.2023.1254053

Frontiers in Psychiatry 05 frontiersin.org

The Spearman rank correlation of educational attainment with the 
attitudes sum score was rho = −0.03 (p = 0.73), with “feeling well 
informed about Corona” (4-point scale) rho = 0.14 (p = 0.093), with 
“feeling well informed about measures against Corona” rho = 0.16 
(p = 0.045), and with “I understand official advice,” rho = 0.23 
(p = 0.003). Regarding the compliance measures, with hand 
disinfection the correlation was rho = −0.13 (p = 0.12), with social 
distancing, rho = −0.04 (p = 0.59), and with wearing a mask rho = 0.03 
(p = 0.73).

To conclude, psychiatric comorbidity showed very little and 
statistically not significant associations with attitudes, feeling 
informed, or self-reported compliance, while level of education also 
was not associated with attitudes or compliance, but showed small to 
medium, and statistically significant, associations with 
feeling informed.

Discussion

The present study describes both attitudes and self-reported 
compliance with recommended protective measure against SARS-
CoV-2 infections and COVID-19 disease, including vaccination, in a 
sample of OMT patients. Typical subjects in our cohort were middle-
aged males, living alone, with medium to high educational attainment 
levels in about 40% of cases, and high unemployment rates. For 
various reasons, almost all patients ventured outside their home 
during the week preceding the interview, including their routine 
attendance at the maintenance treatment facility. Apart from an 
addiction disorder, approximately 80% of recruited subjects presented 
with an additional medical disorder. In half of these cases, this 
comorbidity is known to increase the risk of severe COVID-19 
disease courses.

Half of the patients felt that they were not adequately informed about 
the virus or infection avoidance measures, and such feeling was 
moderately, and statistically significantly, correlated with declining levels 
of education. Fear of contracting the SARS-CoV-2 infection was reported 

by only 1/4 of recruited subjects. Accordingly, about 28% had never 
performed a SARS-CoV-2 test, some 33% showed levels of reluctance in 
considering an anti-COVID-19 vaccination, including 12% who 
explicitly opposed the vaccination. Conversely, most patients reported a 
high degree of compliance with recommended protective behaviors, in 
particular some 84% reportedly wore face masks always/nearly always.

Present findings shall be  interpreted in comparison with 
surveys dealing with the general German population. Between 
November and December 2020, a large (n = 5,843), well-stratified, 
general German sample, quantified the levels of compliance toward 
COVID-19 protective measures on a 7-point scale (e.g., from 1: 
“does not apply at all” to 7: “applies completely”). In terms of social 
distancing (1.5 m); hand hygiene, and wearing face masks, some 
73% indicated 6 or 7 points (31). A prospective cohort study 
conducted between January 2020 and June 2021, a German 
population-based sample (n = 10,250) showed levels of compliance 
toward social distancing in only 48.3% of cases, and hand hygiene 
in less than 25% of cases. Conversely, the use of face masks was 
reported to be very frequent (91.5%) (32). Compared to males, 
women were more likely to engage in protective behaviors and 
showed higher anti-COVID-19 vaccination rates. Hence, one 
would conclude that self-reported adherence levels of OMT 
patients to COVID-19-related advice and recommendations were 
similar to those from the German general population.

Comparisons of the vaccination rate with the general 
population are difficult to make, since this rate increased 
dramatically during the data collection period between May and 
October 2021. Patients interviewed during May (n = 31), showed a 
22.6% vaccination rate, including n = 1 with basic immunization 
(two vaccinations), while those interviewed from mid-September 
to mid-October (n = 19) reported a 73.7% vaccination rate 
(including 31.6% with already basic immunization). The basic 
immunization rate appears markedly lower than in the general 
population aged 18–59 years, which was 17% by the end of May 
2021, 54% by the end of July, and 70% by the end of September 
(33), but it may be assumed that there was only some delay of the 

FIGURE 1

Proportion of patients (with 95% confidence interval) who had engaged in several outdoor activities during the 7  days before the interview.
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vaccination, compared with the general population, and not a 
rejection of it. A lower vaccination rate in the patient group had to 
be expected anyway, given the over-representation of males (74% 
here vs. 49% in the general population), a factor predictive of more 
vaccination hesitancy (34–36).

The very few published studies dealing with OMT patients are 
consistent with our findings and suggest overall high levels of self-
reported compliance with anti-COVID-19 behavioral 
recommendations (17, 26). Patients appear to regard themselves as 
being part of a high-risk group, which may result in a motivation 
for adherence to advice and recommendation that minimize the 
risk of infection. It is a reason of concern, however, that a 
significant proportion of patients did not feel adequately informed 
about the virus and countermeasures that mitigate virus 
transmission and dissemination. This in itself is a factor being 
associated with decreased levels of compliance to official 
recommendations (34, 37). One protective factor could have been 
here the regular and often daily contact with the OMT clinic, 
where the SARS-CoV-2/COVID-19 countermeasures were 
enforced during the pandemic, which may have raised the 
awareness. In addition, OMT facilities offered an easy access to 
vaccination programs.

Of further interest are the low self-reported, and laboratory-
confirmed, SARS-CoV-2 infection rates identified in the subgroup of 
unvaccinated patients. Although drug abusing patients often show 
unsafe/unhealthy behavior (e.g., sharing of non-sterile equipment, 
consumption of contaminated substances, or overdosing), this does 
not necessarily mean that they may refrain from adopting health-
preserving behaviors, either related or unrelated to their substance use. 
Harm-reduction measures such as needle sharing programs indeed 
postulate that their target group is willing and proficient to adopt 
healthy behaviors (38). Finally, the huge differences in vaccination 
rates reported for different countries such as the France, USA, Spain, 
and Mexico [e.g., (19–22)], may suggest a relevant influence of context 
factors such as the characteristics of the national/local health system.

FIGURE 2

Effects of official safety communication on the individual patient (with 95% confidence intervals).

TABLE 3 Patients’ history of COVID-19 infection.

Self-reported COVID test 
results (type of test not 
specified)

n (%) 95% 
confidence 

interval

Negative 111 (71.6%) 64.5–78.7

Positive (without symptoms) 1 (0.6%) 0.1–3.6

No tests 43 (27.7%) 21.3–35.3

Subjective assessment: ever been ill from COVID-19

Yes 7 (4.5%) 2.2–9.0

Unsure 9 (5.8%) 3.1–10.7

No 139 (89.7%) 83.9–93.5

Vaccinated against SARS-COVID

Once 51 (32.9%) 26.0–40.6

Twice 26 (16.8%) 11.7–23.4

No 78 (50.3%) 42.5–58.1

Ever been in quarantine

No 134 (86.5%) 80.2–91.0

Yes, during in-patient treatment 1 (0.6%) 0.1–3.6

Yes, because of contact with infected 

persons

5 (3.2%) 1.4–7.3

Yes, because of residential home 

policy

13 (8.4%) 5.0–138

Yes, voluntarily 2 (1.3%) 0.4–4.6

Positive attitude toward being vaccinated

Already vaccinated 77 (49.7%) 41.9–57.5

Yes, regardless of the vaccine 27 (17.4%) 12.3–24.2

Yes, but it depends on the vaccine 23 (14.8%) 10.1–21.3

Do not know 9 (5.8%) 3.1–10.7

No 19 (12.3%) 8–18.4
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Limitations and conclusions

The present study was not carried out to provide evidence for the 
effect of preventative measures on infection rates, and hence extensive 
laboratory measurements were not here made available. One could 
wonder about the validity of self-reported data, with patients having 

possibly answered in a way that they assume to be socially desirable, 
e.g., indicating higher degrees of compliance to anti-COVID-19 
recommendation and advice. While this concern cannot be ruled out 
completely, the pattern of results also included socially “undesirable” 
answers from many of the interviewees as well. Importantly, data 
from the general population could have presented with the same bias.

FIGURE 3

Proportion of patients (with 95% confidence interval) who agreed with statements concerning meaningfulness and effectiveness of protective 
measures. Missing percentages from 100%: “tend to disagree” or “disagree fully.”

FIGURE 4

Compliance rates (with 95% confidence intervals) with safety recommendations regarding COVID19.
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Taken together, we  suggest providing better and more suitable 
health-related information to vulnerable drug dependent OMT subjects.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Ethics Committee 
of the Medical Faculty of the University of Duisburg-Essen, Germany. 
The studies were conducted in accordance with the local legislation 
and institutional requirements. The participants provided their written 
informed consent to participate in this study.

Author contributions

NS: Conceptualization, Supervision, Writing – review & editing. 
MS: Data curation, Writing – original draft, Writing – review & 
editing. TK: Data curation, Writing – review & editing. MT: Formal 

analysis, Writing – review & editing. UB: Writing – review & editing. 
FS: Writing – review & editing.

Acknowledgments

We acknowledge support by the Open Access Publication Fund 
of the University of Duisburg-Essen.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1. Wittchen HU, Rehm J, Soyka M, Träder A, Mark K, Trautmann S. Der Verlauf und 

Ausgang von Substitutionspatienten unter den aktuellen Bedingungen der deutschen 
Substitutionsversorgung nach 6 Jahren [six-year course and outcome of opioid 
substituted patients under the current conditions of the German substitution treatment]. 
Suchtmed. (2011) 13:232–46.

 2. Zippel-Schultz B, Specka M, Cimander K, Eschenhagen T, Gölz J, Maryschok M, 
et al. Outcomes of patients in long-term opioid maintenance treatment. Subst Use 
Misuse. (2016) 51:1493–503. doi: 10.1080/10826084.2016.1188946

 3. Bech AB, Clausen T, Waal H, Šaltytė Benth J, Skeie I. Mortality and causes of 
death among patients with opioid use disorder receiving opioid agonist treatment: a 
national register study. BMC Health Serv Res. (2019) 19:440. doi: 10.1186/
s12913-019-4282-z.

 4. Bruggmann P, Senn O, Frei A, Puhan MA, Fehr J, Falcato L. High SARS-CoV-2 
seroprevalence but no severe course of COVID-19 disease among people on opioid 
agonist treatment in Zurich: a cross-sectional study. Swiss Med Wkly. (2022) 152:w30122. 
doi: 10.4414/smw.2022.w30122

 5. Price O, Dietze P, Sullivan SG, Salom C, Peacock A. Uptake, barriers and correlates 
of influenza vaccination among people who inject drugs in Australia. Drug Alcohol 
Depend. (2021) 226:108882. doi: 10.1016/j.drugalcdep.2021.108882

 6. Koepke R, Sill DN, Akhtar WZ, Mitchell KP, Guilfoyle SM, Westergaard RP, et al. 
Hepatitis a and hepatitis B vaccination coverage among persons who inject drugs and 
have evidence of hepatitis C infection. Public Health Rep. (2019) 134:651–9. doi: 
10.1177/0033354919874088

 7. Frew PM, Schamel JT, Randall LA, King AR, Holloway IW, Burris K, et al. 
Identifying missed opportunities for routine vaccination among people who use 
drugs. Int J Environ Res Public Health. (2021) 18:1447. doi: 10.3390/ijerph18041447

 8. Tressler S, Bhandari R. Interventions to increase completion of hepatitis B 
vaccination in people who inject drugs: a systematic review and Meta-analysis. Open 
Forum Infect Dis. (2019) 6:ofz521. doi: 10.1093/ofid/ofz521

 9. Scherbaum N, Timm J, Richter F, Bonnet U, Bombeck J, Lajos S, et al. Outcome of 
a hepatitis B vaccination program for clients of a drug consumption facility. J Clin Virol. 
(2018) 106:28–32. doi: 10.1016/j.jcv.2018.04.014

 10. Borg L, Khuri E, Wells A, Melia D, Bergasa NV, Ho A, et al. Methadone-maintained 
former heroin addicts, including those who are anti-HIV-1 seropositive, comply with 
and respond to hepatitis B vaccination. Addiction. (1999) 94:489–93. doi: 
10.1046/j.1360-0443.1999.9444894.x

 11. Ramasamy P, Lintzeris N, Sutton Y, Taylor H, Day CA, Haber PS. The outcome of 
a rapid hepatitis B vaccination programme in a methadone treatment clinic. Addiction. 
(2010) 105:329–34. doi: 10.1111/j.1360-0443.2009.02765.x

 12. Nyamathi A, Sinha K, Greengold B, Cohen A, Marfisee M. Predictors of HAV/
HBV vaccination completion among methadone maintenance clients. Res Nurs Health. 
(2010) 33:120–32. doi: 10.1002/nur.20371

 13. White B, Dore G, Lloyd A, Rawlinson W, Maher L. Ongoing susceptibility to 
hepatitis B virus infection among people who inject drugs in Sydney. Aust N Z J Public 
Health. (2012) 36:351–6. doi: 10.1111/j.1753-6405.2012.00881.x

 14. Li H, Cameron B, Douglas D, Stapleton S, Cheguelman G, Butler T, et al. Incident 
hepatitis B virus infection and immunisation uptake in Australian prison inmates. 
Vaccine. (2020) 38:3255–60. doi: 10.1016/j.vaccine.2020.02.076

 15. Iversen J, Wand H, Kemp R, Bevan J, Briggs M, Patten K, et al. Uptake of 
COVID-19 vaccination among people who inject drugs. Harm Reduct J. (2022) 19:59. 
doi: 10.1186/s12954-022-00643-3

 16. Dietze PM, Hall C, Price O, Stewart AC, Crawford S, Peacock A, et al. COVID-19 
vaccine acceptability among people in Australia who inject drugs: Implications for 
vaccine rollout. Drug Alcohol Rev. (2022) 41:484–87. doi: 10.1111/dar.13399

 17. Welle-Strand GK, Gjersing L, Olsen IK, Clausen T. A COVID-19 survey among 
people who use drugs in Norway. Int J Environ Res Public Health. (2022) 19:7002. doi: 
10.3390/ijerph19127002

 18. Sullivan MC, Mistler C, Copenhaver MM, Wickersham JA, Ni Z, Kim RS, et al. 
Race, trust, and COVID-19 vaccine hesitancy in people with opioid use disorder. Health 
Psychol. (2022) 41:115–20. doi: 10.1037/hea0001120

 19. Fond G, Yon DK, Boyer L. One-year results from the vaccination campaign against 
COVID-19 infection in 47 million individuals with severe mental disorders and other 
chronic diseases. Eur Arch Psychiatry Clin Neurosci. (2022) 273:517–21. doi: 10.1007/
s00406-022-01467-9

 20. Vallecillo G, Durán X, Canosa I, Roquer A, Martinez MC, Perelló R. 
COVID-19 vaccination coverage and vaccine hesitancy among people with opioid 
use disorder in Barcelona, Spain. Drug Alcohol Rev. (2022) 41:1311–8. doi: 10.1111/
dar.13502

 21. Strathdee SA, Abramovitz D, Vera CF, Artamonova I, Patterson TL, Smith DM, 
et al. Predictors of COVID-19 vaccine uptake among people who inject drugs. Vaccine. 
(2023) 41:1916–24. doi: 10.1016/j.vaccine.2023.01.042

 22. Harvey-Vera A, Munoz S, Artamonova I, Abramovitz D, Mittal ML, Rosales C, 
et al. COVID-19 vaccine uptake among people who inject drugs in Tijuana Mexico. 
Front Public Health. (2022) 10:931306. doi: 10.3389/fpubh.2022.931306

 23. Genberg BL, Astemborski J, Piggott DA, Woodson-Adu T, Kirk GD, Mehta SH. The 
health and social consequences during the initial period of the COVID-19 pandemic among 
current and former people who inject drugs: a rapid phone survey in Baltimore, Maryland. 
Drug Alcohol Depend. (2021) 221:108584. doi: 10.1016/j.drugalcdep.2021.108584

https://doi.org/10.3389/fpsyt.2023.1254053
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1080/10826084.2016.1188946
https://doi.org/10.1186/s12913-019-4282-z.
https://doi.org/10.1186/s12913-019-4282-z.
https://doi.org/10.4414/smw.2022.w30122
https://doi.org/10.1016/j.drugalcdep.2021.108882
https://doi.org/10.1177/0033354919874088
https://doi.org/10.3390/ijerph18041447
https://doi.org/10.1093/ofid/ofz521
https://doi.org/10.1016/j.jcv.2018.04.014
https://doi.org/10.1046/j.1360-0443.1999.9444894.x
https://doi.org/10.1111/j.1360-0443.2009.02765.x
https://doi.org/10.1002/nur.20371
https://doi.org/10.1111/j.1753-6405.2012.00881.x
https://doi.org/10.1016/j.vaccine.2020.02.076
https://doi.org/10.1186/s12954-022-00643-3
https://doi.org/10.1111/dar.13399
https://doi.org/10.3390/ijerph19127002
https://doi.org/10.1037/hea0001120
https://doi.org/10.1007/s00406-022-01467-9
https://doi.org/10.1007/s00406-022-01467-9
https://doi.org/10.1111/dar.13502
https://doi.org/10.1111/dar.13502
https://doi.org/10.1016/j.vaccine.2023.01.042
https://doi.org/10.3389/fpubh.2022.931306
https://doi.org/10.1016/j.drugalcdep.2021.108584


Specka et al. 10.3389/fpsyt.2023.1254053

Frontiers in Psychiatry 09 frontiersin.org

 24. Monnig MA, Treloar Padovano H, Sokolovsky AW, DeCost G, Aston ER, Haass-
Koffler CL, et al. Association of Substance use with Behavioral Adherence to Centers for 
Disease Control and Prevention guidelines for COVID-19 mitigation: cross-sectional 
web-based survey. JMIR Public Health Surveill. (2021) 7:e29319. doi: 10.2196/29319

 25. Strathdee SA, Abramovitz D, Harvey-Vera A, Vera CF, Rangel G, Artamonova I, 
et al. Prevalence and correlates of SARS-CoV-2 seropositivity among people who inject 
drugs in the San Diego-Tijuana border region. PLoS One. (2021) 16:e0260286. doi: 
10.1371/journal.pone.0260286

 26. Mistler CB, Sullivan MC, Copenhaver MM, Meyer JP, Roth AM, Shenoi SV, et al. 
Differential impacts of COVID-19 across racial-ethnic identities in persons with opioid 
use disorder. J Subst Abus Treat. (2022) 129:108387. doi: 10.1016/j.jsat.2021.108387

 27. Gsellhofer B, Küfner H, Vogt M, Weiler D. European addiction severity index EuropASI: 
Manual for training and application. Munich: Institute for Therapy Research (1999). 1999 p.

 28. Brown LD, Cat TT, DasGupta A. Interval estimation for a binomial proportion. 
Stat Sci. (2001) 16:101–33. doi: 10.1214/ss/1009213286

 29. Jovanovic BD, Levy PS. A look at the rule of three. Am Stat. (1997) 51:137–9.

 30. Vardavas CI, Mathioudakis AG, Nikitara K, Stamatelopoulos K, Georgiopoulos G, 
Phalkey R, et al. Prognostic factors for mortality, intensive care unit and hospital 
admission due to SARS-CoV-2: a systematic review and meta-analysis of cohort studies 
in Europe. Eur Respir Rev. (2022) 31:220098. doi: 10.1183/16000617.0098-2022

 31. Fang X, Freyer T, Ho CY, Chen Z, Goette L. Prosociality predicts individual 
behavior and collective outcomes in the COVID-19 pandemic. Soc Sci Med. (2022) 
308:115192. doi: 10.1016/j.socscimed.2022.115192

 32. Baumkötter R, Yilmaz S, Zahn D, Fenzl K, Prochaska JH, Rossmann H, et al. 
Protective behavior and SARS-CoV-2 infection risk in the population - results from the 
Gutenberg COVID-19 study. BMC Public Health. (2022) 22:1993. doi: 10.1186/
s12889-022-14310-6

 33. Robert-Koch-Institut (RKI). Monitoring des COVID-19-Impfgeschehens in 
Deutschland. Monatsbericht des RKI vom 03.11.2022 [Monitoring of COVID-19 
vaccinations in Germany. Monthly report of the RKI from November 11, 2022]. 
Available at: https://www.rki.de/DE/Content/Infekt/Impfen/ImpfungenAZ/COVID-19/
Monatsberichte/2022-11-03.pdf?__blob=publicationFile (Accessed February 9, 2023).

 34. Margraf J, Brailovskaia J, Schneider S. Behavioral measures to fight COVID-19: an 
8-country study of perceived usefulness, adherence and their predictors. PLoS One. 
(2020) 15:e0243523. doi: 10.1371/journal.pone.0243523

 35. Urbán R, Király O, Demetrovics Z. Who complies with coronavirus disease 2019 
precautions and who does not? Curr Opin Psychiatry. (2021) 34:363–8. doi: 10.1097/
YCO.0000000000000723

 36. Moran C, Campbell DJT, Campbell TS, Roach P, Bourassa L, Collins Z, et al. 
Predictors of attitudes and adherence to COVID-19 public health guidelines in Western 
countries: a rapid review of the emerging literature. J Public Health (Oxf). (2021) 
43:739–53. doi: 10.1093/pubmed/fdab070

 37. Kaspar K, Nordmeyer L. Personality and motivation to comply with COVID-19 
protective measures in Germany. Front Psychol. (2022) 13:893881. doi: 10.3389/
fpsyg.2022.893881

 38. Vearrier L. The value of harm reduction for injection drug use: a clinical and public 
health ethics analysis. Dis Mon. (2019) 65:119–41. doi: 10.1016/j.disamonth.2018.12.002

https://doi.org/10.3389/fpsyt.2023.1254053
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.2196/29319
https://doi.org/10.1371/journal.pone.0260286
https://doi.org/10.1016/j.jsat.2021.108387
https://doi.org/10.1214/ss/1009213286
https://doi.org/10.1183/16000617.0098-2022
https://doi.org/10.1016/j.socscimed.2022.115192
https://doi.org/10.1186/s12889-022-14310-6
https://doi.org/10.1186/s12889-022-14310-6
https://www.rki.de/DE/Content/Infekt/Impfen/ImpfungenAZ/COVID-19/Monatsberichte/2022-11-03.pdf?__blob=publicationFile
https://www.rki.de/DE/Content/Infekt/Impfen/ImpfungenAZ/COVID-19/Monatsberichte/2022-11-03.pdf?__blob=publicationFile
https://doi.org/10.1371/journal.pone.0243523
https://doi.org/10.1097/YCO.0000000000000723
https://doi.org/10.1097/YCO.0000000000000723
https://doi.org/10.1093/pubmed/fdab070
https://doi.org/10.3389/fpsyg.2022.893881
https://doi.org/10.3389/fpsyg.2022.893881
https://doi.org/10.1016/j.disamonth.2018.12.002

	Opiate maintenance patients’ attitudes and self-reported adherence to protective measures against SARS-CoV-2 infections
	Introduction
	Methods
	Setting
	Recruitment
	Assessments
	Ethics approval

	Results
	Patient characteristics
	Daily activities
	The COVID-19 history of patients
	COVID-19; patients’ general knowledge and adopted levels of personal protection
	Associations with psychiatric comorbidity and with educational attainment

	Discussion
	Limitations and conclusions
	Data availability statement
	Ethics statement
	Author contributions

	References

