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A B S T R A C T   

Background: The COVID-19 pandemic and measures have placed various burdens on societies and individuals. 
Emerging evidence suggests that people in drug addiction recovery were negatively affected. This study in-
vestigates whether risk and protective factors associated with return to problematic substance use differed be-
tween the periods before and during the pandemic for those in recovery. 
Methods: A convenience sample of persons in drug addiction recovery for at least three months completed an 
assessment at baseline before the pandemic (T0, N = 367) and at two consecutive follow-ups 12 months apart 
(T1, N = 311; T2, N = 246). The final follow-up took place during the pandemic (2020− 2021). We analyzed 
rates and predictors of problematic substance use in both periods, and whether relations between predictors and 
problematic use differed between the periods. 
Results: Rates of problematic use did not differ significantly before and during the pandemic for those who were 
followed-up. However, the relationship between problematic use and commitment to sobriety differed between 
both periods (OR = 3.24, P = 0.010), as higher commitment was only associated with lower odds of problematic 
use during (OR = 0.27, P < 0.001), but not before, the pandemic (OR = 0.93, P = 0.762). In both periods, 
persons who were engaged in psychosocial support had lower odds of problematic use. 
Conclusions: The COVID-19 pandemic was not followed by significant return to problematic substance use in a 
cohort of people who were already in drug addiction recovery for some time before the pandemic. However, with 
restricted access to environmental resources, they may have been more dependent on internal motivations. 
Targeting personal recovery resources with interventions could therefore reduce the chances of return to 
problematic substance use during a pandemic.   

1. Introduction 

Since the first cases of COVID-19, the pandemic placed a burden on 
societies and individuals. In response to the quickly spreading virus, 
governments launched measures such as quarantine, lockdowns, and 
social distancing. Although these measures slowed the spreading of the 
coronavirus, concerns existed about how they have affected public 
health, including access to addiction recovery services, as well as in-
dividuals' anxieties, fears, and social contacts (Marsden et al., 2020). 

The pandemic is likely to have impacted the markets and use of illicit 
drugs through effects of the virus itself, restrictions on movement and 
gathering, as well as social, economic and health consequences (Dietze 
& Peacock, 2020; Price et al., 2022). Access to (face-to-face) treatment, 
(peer) support, work, and other meaningful activities was limited 
(Blanco et al., 2020; Nadkarni et al., 2020). So far, one of the most 
notable changes in drug treatment has been the expansion of online 
digital services in clinical and community practices to compensate for 
the lack of face-to-face support (Bergman & Kelly, 2021; Blanco et al., 
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2020). Some studies suggest that people in treatment settings were 
affected in both positive and negative ways (Liese & Monley, 2021; 
Smith et al., 2021). A longitudinal study among US veterans conducted 
before and during the pandemic (2019–2020), found that the prevalence 
of alcohol use disorders remained stable, but that those with more 
COVID-related stressors were at higher risk of developing alcohol use 
disorder (Na et al., 2021). In Spain, patients attending outpatient 
addiction service in Barcelona were more likely to screen positive for 
alcohol and drugs during the lockdown compared to a prior period 
(Barrio et al., 2021). However, limited data are available on populations 
in addiction recovery outside treatment or support settings. 

A cross-sectional study in the United States found that the COVID-19 
pandemic “did not affect recovery at all” (as reported by participants) 
for the majority (89 %) of participants in recovery from alcohol use 
disorder, and that mild relapses (i.e. violation of abstinence, but 
resolved at the time of data collection) were infrequent (Gilbert et al., 
2021). Another study found that during a lockdown period in Israel, 
about half of all adult participants in recovery from a substance use 
disorder reported cravings, prompted by boredom, loneliness, lack of 
support, and financial stress (Bonny-Noach & Gold, 2021). A review 
further suggests that discontinuation of opioid substitution therapy de-
livery because of the pandemic may have caused involuntary with-
drawal, which can lead to relapse to illicit opiate use (Mallet et al., 
2021). Lastly, a study identified pandemic-related recovery barriers, 
including cancelled support meetings, changes in job format (i.e., being 
fired or furloughed), and lack of social support, which people coped with 
through self-care, leisure activities (or hobbies), taking caution against 
exposure, and strengthening personal relationships (Shircliff et al., 
2022). Yet, the impact of the pandemic on people in addiction recovery 
is only beginning to emerge and early publications about expected im-
pacts from the pandemic suggest a high risk of relapse, impacting re-
covery stability (Da et al., 2020; Dunlop et al., 2020; Marani et al., 2021; 
Melamed et al., 2020; Volkow, 2020). 

Addiction recovery research from the last two decades agrees that 
recovery is a personal process that takes place in various ways, 
depending on circumstances, and may include improvements in multi-
ple life domains, including housing, relationships, employment, and 
well-being (Kaskutas et al., 2014; Neale et al., 2014). Reviews estimate 
that more than half of all individuals with a lifetime alcohol or drug 
dependence will achieve stable recovery (Kelly, 2017; Sheedy & Whit-
ter, 2009; White, 2012). Still, drug addiction is often described as a 
chronic relapsing disorder (McLellan et al., 2000). Relapse is therefore 
considered a serious risk for persons in recovery, particularly in the early 
stages of recovery (Laudet & White, 2010; Martinelli, Nagelhout, et al., 
2020). A considerable amount of research has focused on short-term 
relapse among individuals after treatment. However, we know much 
less about relapse among individuals in long-term recovery outside 
treatment settings, and relapse is often poorly defined in research (Moe 
et al., 2022; Sliedrecht et al., 2022). While many studies consider (any) 
violation of abstinence a relapse, it remains unclear to what extent such 
an event impacts broader recovery processes (Moos & Moos, 2006). This 
knowledge gap applies particularly to research on people who use(d) 
illicit drugs, as the literature tells us much more about alcohol relapse 
(Connors et al., 1996; Miller et al., 2001; Vaillant, 1988; Vuchinich & 
Tucker, 1996; Witkiewitz & Marlatt, 2007). 

Factors known to increase the risks of relapse include stressful and 
negative life events (e.g. death of a spouse) (Marlatt & Gordon, 1985), 
negative mood states such as (psychological di)stress, social isolation, 
perceived stigma (Connors et al., 1996; Friedmann et al., 1998; Link 
et al., 2001; Marlatt & Gordon, 1985; Miller, 1996; Sinha, 2007), low 
self-efficacy (DiClemente et al., 1985), and low motivational states 
(Miller, 1985). In contrast, social support, social group membership, 
treatment engagement, and recovery capital (Cloud & Granfield, 2008) 
are considered protective against relapse (Havassy et al., 1991; Vaillant, 
1988). In the United States and the UK, a rise in psychological distress 
was observed in the general population in 2020, compared to 2018–19 

(McGinty et al., 2020; Pierce et al., 2020). Furthermore, studies con-
ducted during the pandemic found that an increase in substance use was 
associated with more psychological distress (Lommer et al., 2022; 
Taylor et al., 2021) and that persons with pre-existing mental health 
problems reported higher psychological stress compared to control 
groups (Hofer et al., 2022). In the Netherlands, persons with mental 
health problems also reported higher levels of negative impact of 
COVID-19 on their mental health and poorer ability to cope compared to 
people without mental health problems (Pan et al., 2021). Consequently, 
the COVID-19 pandemic and related measures may also be followed by 
negative experiences of people in drug addiction recovery. 

The current study is part of a larger, multi-year longitudinal study of 
individuals in drug addiction recovery that was already initiated before 
the pandemic and continued during the pandemic. This timeline pro-
vides a unique insight into the impact of the pandemic on stability of 
people in recovery as it allows us to examine outcomes before and 
during the pandemic. Furthermore, two recent reviews established that 
many studies define relapse poorly, leading to contentiousness and 
vagueness around the concept (Moe et al., 2022; Sliedrecht et al., 2022). 
Therefore, in this article, we focus on past 12-month problematic alcohol 
or drug use among a drug addiction recovery cohort. Participants 
defined whether the use was problematic themselves. Revealing which 
factors are related to return to problematic use, particularly in an event 
like the COVID-19 pandemic, will provide insights into how services 
should sustain, and potentially improve, support for people in recovery 
during insecure times when access to treatment and support is restricted. 
Therefore, this article examines rates and (changing) risk- and protective 
factors for problematic substance use among individuals in drug 
addiction recovery in the period before (2018–2019) and during the 
COVID-19 pandemic (2019–2020). 

2. Method 

2.1. Study sample 

Starting in 2018, we recruited a convenience sample of 722 adults 
from the Netherlands (N = 230), United Kingdom (N = 311), and 
Flanders (Belgium) (N = 181) (Best et al., 2018). Participants were 
included if they considered themselves to be in recovery from illicit drug 
addiction for at least three months at recruitment. We used the Life in 
Recovery survey (LiR) as a screening and recruitment instrument 
(Martinelli, Nagelhout, et al., 2020). The sample included persons in 
different stages of recovery: early (<1 year), sustained (1–5 years), or 
stable (>5 years). We recruited via available networks of recovery 
agencies and treatment services, social media, and snowball sampling. 

Following the LiR, we performed a comprehensive baseline assess-
ment with two follow-ups, measuring a range of recovery markers to 
map recovery pathways over time (Best et al., 2021). Each participant 
who left contact details in the LiR was invited to start with a baseline 
measure at the end of 2018 (N = 367), with follow-ups in 2019 (85 % of 
baseline cohort) and 2020–2021 (68 % of baseline cohort), outlined in 
Fig. 1. The last wave of data collection took place during the COVID-19 
outbreak between November 2020 and March 2021, as Fig. 2 shows. 
Data collection involved online surveys or structured (telephone or face- 
to-face) interviews, depending on the participants' preference. Partici-
pants received 15 Euro or British pounds for each completed survey. 
Each country team ensured local ethics approval (METC Erasmus MC, 
the Netherlands; Sheffield Hallam University Ethics Committee, UK; 
Ethical Committee of Ghent University, Belgium). All participants pro-
vided informed consent. 

2.2. Procedures and measures 

We obtained sociodemographic data (age, gender, and education 
level) and recovery stage from the LiR in 2018 (Fig. 1) (Martinelli, 
Nagelhout, et al., 2020). Furthermore, participants completed a 
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questionnaire three times (Fig. 1). Each questionnaire included vali-
dated measures of substance use, involvement with formal and informal 
support services, recovery capital, quality of life, physical and psycho-
logical health, and social networks, which are described below. 

2.2.1. Outcomes 
Past 12-month problematic substance use was assessed by asking: 

“Have you used this substance PROBLEMATICALLY in the past 12 months?” 
[yes/no] separately for alcohol, cannabis, heroin, cocaine, crack, am-
phetamines, ecstasy/MDMA, and other drugs (open category). Although 
our sample consists of persons in recovery from illicit drug addiction, we 
have included problematic use of alcohol in the outcome measure 
because it is an addictive psychoactive substance and because research 
provides indications that so-called substitute use can potentiate relapse to 
former or new addictive behavior (Sinclair et al., 2021). We measured 

problematic alcohol or drug use at follow-up one (T1) and follow-up two 
(T2). 

2.2.2. Risk- or protective factors for relapse 
The study measured the variables described below at baseline (T0) 

and first follow-up (T1), which served as predictors at T0 for relapse at 
T1, and as predictors at T1 for relapse at T2 respectively in the regres-
sion analyses. In the GEE-analyses, we used these variables as time- 
varying variables (combining the measurements at baseline and 
follow-up). 

Engagement with psychosocial support was measured by asking par-
ticipants “Are you currently engaged with this kind of service/support?” 
[yes/no]: Mental health services, housing support, and employment 
service. ‘Yes’ to one of the items was scored as ‘yes’ for the variable. 

Past 12-month negative life events consisted of eleven dichotomous 
items, derived from the Australian social networks and recovery 
(SONAR) study (Best et al., 2016), which asked whether participants had 
experienced impactful negative life events in the past 12 months: “death 
of a spouse”; “death of a close family member”; “death of a close friend”; 
“accident”; “witness a fatal overdose”; “own overdose”; “loss of a job”; 
“divorce”; “child taken into care”; “relationship separation” and; “evic-
tion” [yes/no]. ‘Yes’ to one of the items was scored as ‘yes’ for the 
variable. 

Social group membership (range 1–7, Cronbach's Alpha = 0.918) was 
assessed using the four-item (averaged) Exeter Identity Transition Scale 
(EXITS) about current group membership (Haslam et al., 2008). A 
higher score means that the participant agrees more with the statements 
about being a member of different social groups. 

Recovery capital (range 1–6, Cronbach's Alpha = 0.838) was assessed 
with the Brief Assessment of Recovery Capital scale (BARC-10) (Vilsaint 
et al., 2017) and consisted of ten items (averaged) with a six-point Likert 
scale: strongly disagree to strongly agree. A higher score indicates more 
recovery capital. 

We assessed commitment to sobriety (range 1–6, Cronbach's Alpha =
0.762) using the Commitment to Sobriety Scale (Kelly & Greene, 2014), 
which consisted of five items (averaged) with a six point Likert-scale: 
strongly disagree (1) to strongly agree (6). A higher score indicates a 

Fig. 1. Flow chart of data collection. 
A Two participants from the final follow-up (T2) were excluded from analyses 
because of missing data. 

End of follow up 2, March, 2021Start of follow up 2, November, 2020July, 2020 May, 2021

Fig. 2. Daily confirmed cases of COVID-19 between July 10, 2020, and May 10, 2021, in the UK, Netherlands and Belgium and timing of measurements.  
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higher level of commitment. 
Social support (range 1–7, Cronbach's Alpha = 0.878) was measured 

using four items (averaged) with a seven-point Likert scale. The items 
came from studies investigating the relationship between social identity 
and addiction recovery (Best et al., 2016; Haslam et al., 2005), asking 
about emotional support, help, resources, and advice received from 
other people. A higher score indicates more perceived social support. 

Psychological health (range 1–5, Cronbach's Alpha = 0.915) was 
measured using a ten-item (averaged) scale from Maudsley's Addiction 
Profile (MAP) (Marsden et al., 1998). A higher score indicates better 
psychological health. 

Self-stigma (range 1–5, Cronbach's Alpha = 0.841) was assessed 
through the eight-item (averaged) Perceived Stigma of Addiction Scale 
(PSAS) (Luoma et al., 2010). A higher score indicates more perceived 
self-stigma. 

2.2.3. Covariates 
Age was used as a scale variable defined in years. 
Education level was assessed by asking participants “What is your 

highest educational qualification?” [Never went to or completed primary 
school/Primary level of education/Secondary level of education/Higher 
education]. Due to insufficient cases, the study combined the first three 
categories into one category: ‘lower education’. 

Country was measured by asking participants “Where do you live?”. 
England, Wales, Northern Ireland, and Scotland were combined into one 
category: ‘the UK’. 

Recovery stage was measured by asking “How long do you consider 
yourself in recovery?” [years, months]. We categorized this into three 
groups: early (<1 year), sustained (1–5 years), and stable recovery (>5 
years). These stages of recovery are based on the model from the Betty 
Ford Institute Consensus Panel (Betty Ford Institute, 2007). 

2.3. Analysis 

The study team processed and analyzed the data using SPSS 27. To 
assess whether participants who were lost to follow-up differed from 
those who continued in the study, we compared characteristics between 
participants with and without follow-up data using chi square tests, 
independent sample t-tests, and Spearman's rho tests. A p-value <0.05 
was considered significant. To assess to what extent the risk- or pro-
tective factors were associated with subsequent relapse, we performed 
prospective multivariate regression analyses, separate for each follow- 
up period. Furthermore, to assess whether the associations differed be-
tween waves, we performed generalized estimating equation (GEE) 
analyses and examined the interactions between predictors and follow- 
up wave while controlling for covariates. We omitted missing values 
from the analyses. 

3. Results 

The study sample (N = 367) had a mean age of 41.5 years (SD =
10.8) and consisted of 65 % men, spread over the UK (N = 118, 32 %), 
Netherlands (N = 136, 37 %) and Belgium (N = 113, 31 %). Among 
participants, 16 % were in early recovery (<1 year), 40 % in sustained 
recovery (1–5 years), and 44 % in stable recovery at baseline. Drop-out 
analyses revealed that compared to participants with data on the first 
follow-up (T1), participants without follow-up data were more often 
from the UK and Belgium, and reported membership of social groups less 
often. Participants without data on the second follow-up (T2), were also 
more often from the UK and Belgium, were educated to a lower level, 
and reported having less social support compared to participants with 
follow-up data (T2). No other statistically significant differences were 
found between participants who remained in the study versus those who 
dropped out. 

As Table 1 shows, in the period between baseline and the first follow- 
up (before the COVID-19 pandemic), 19 % of participants had used 

substances problematically. In the period between the first follow-up 
and second follow-up (during the COVID-19 pandemic), 15 % of par-
ticipants had used problematically. This difference was not statistically 
significant (Chi2 = 1.93, P = 0.165). Of the persons who reported 
problematic use at T2 (N = 36), 64 % (N = 23) also reported problematic 
use at T1. 

Table 2 shows that in the first period (before the COVID-19 
pandemic), not engaging in psychosocial support at baseline and expe-
riencing past 12-month negative life events is associated with higher 
odds of problematic substance use at T1 (before the pandemic). At T2 
(during the pandemic), not engaging in psychosocial support and having 
less commitment to sobriety at baseline is associated with higher odds of 
relapse. Table 2 further shows that the relationship between commit-
ment to sobriety and relapse differed between T1 and T2 (GEE: OR =
3.24, 95 % CI = 1.33, 7.89, P = 0.010). At T1, commitment to sobriety is 
not associated with problematic substance, while at T2 a lower 
commitment to sobriety is associated with higher odds of problematic 
use. 

4. Discussion 

This study builds on data from a multi-year longitudinal study that 
was initiated before, and continued during, the COVID-19 pandemic. 

Table 1 
Characteristics of the study population at baseline and follow-ups.  

Baseline variables Total sample at 
baseline (N =
367)h 

Total sample 
at T1 (N =
311)h 

Total sample 
at T2 (N =
246)h 

Age, mean (SD)a 41.5 (10.8) 41.7 (10.9) 42.5 (10.9) 
Gender    

Men 239 (65 %) 201 (65 %) 157 (64 %) 
Women 128 (35 %) 110 (35 %) 89 (36 %) 

Country    
United Kingdom 118 (32 %) 93 (30 %) 72 (29 %) 
The Netherlands 136 (37 %) 126 (41 %) 111 (45 %) 
Belgium (Flanders) 113 (31 %) 92 (30 %) 63 (26 %) 

Education    
Lower 187 (51 %) 156 (50 %) 116 (47 %) 
Higher 180 (49 %) 155 (50 %) 130 (53 %) 

Recovery stage at 
recruitment    
Early (<1 year) 59 (16 %) 41 (13 %) 28 (11 %) 
Sustained (1–5 years) 146 (40 %) 132 (42 %) 108 (44 %) 
Stable (>5 years) 162 (44 %) 138 (44 %) 110 (45 %) 

(Current) engagement with 
psychosocial support (yes) 

134 (37 %) 114 (37 %) 90 (37 %) 

Social group membershipb, 
mean (SD), range 1–7, α =
0.918 

4.2 (1.8) 4.3 (1.7) 4.3 (1.7) 

Recovery capitalc, mean 
(SD), range 1–6, α = 0.838 

5.1 (0.7) 5.1 (0.7) 5.1 (0.7) 

Commitment to sobrietyd, 
mean (SD), range, range 
1–6, α = 0.762 

5.4 (0.7) 5.4 (0.7) 5.5 (0.7) 

Social supporte, mean (SD), 
range 1–7, α = 0.878 

5.5 (1.3) 5.5 (1.3) 5.5 (1.3) 

Psychological healthf, mean 
(SD), range 1–5, α = 0.915 

2.3 (0.9) 2.2 (0.8) 2.2 (0.8) 

Self-stigmag, mean (SD), 
range 1–5, α = 0.841 

2.8 (0.4) 2.8 (0.4) 2.8 (0.4) 

Problematic substance use – 59 (19 %) 36 (15 %) 

α = Cronbach's Alpha. 
a N = 366 at T0, N = 310 at T1 and N = 245 at T2 because of missing data 

about ‘age’ from one participant. 
b A higher score indicates more participation in social groups. 
c A higher score indicates more recovery capital. 
d A higher score indicates more commitment to sobriety. 
e A higher score indicates that a participant experiences more social support. 
f A higher score indicates a better psychological health. 
g A higher score indicates more self-stigmatization. 
h Percentages may not add up to 100 as a result of rounding. 
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This provides a unique insight into how the pandemic may have affected 
individuals in recovery from drug addiction. Among a cohort of persons 
in drug addiction recovery for some time—mostly persons in sustained 
(1–5 years) and stable recovery (>5 years)—rates of problematic sub-
stance use were approximately equal in the period before (19 %) and 
during (15 %) the COVID-19 pandemic. Furthermore, persons with the 
most time in recovery were the least likely to have used problematically, 
which is in line with a previous study comparing recovery outcomes 
between the same recovery stages (Martinelli, Nagelhout, et al., 2020). 
Although these rates appear low compared to previous literature on 
return to problematic use and relapse (McLellan et al., 2000; Miller 
et al., 2001; Moos & Moos, 2006), the comparability to such studies is 
limited. Return to problematic use or relapse is often pre-defined by the 
researchers (i.e., as any violation of abstinence) in such studies, and they 
often contain post-treatment study samples (Moos & Moos, 2006; Wit-
kiewitz & Marlatt, 2007). The approximately equal problematic use 
rates are in line with a study that found that the pandemic did not affect 
recovery nor led to high rates of relapse for persons in recovery from 
alcohol use disorder (Gilbert et al., 2021). Still, the factors associated 
with problematic use in our study, differed before and during the 
pandemic. In the period before the COVID-19 pandemic, participants 
who did not engage in psychosocial support (with housing, employment, 
or mental health) at baseline and participants who experienced negative 
life events had higher chances of problematic use. In the period during 
the pandemic, participants who did not engage in psychosocial support 
and those with less commitment to sobriety had higher chances of 
problematic use. 

Factors associated with problematic use and relapse can be catego-
rized as either internal factors of the person (i.e., distress and self- 
efficacy) or external factors of the environment (i.e., social support 
and treatment engagement) (Marlatt & Gordon, 1985). Unlike before the 
pandemic, lower commitment to sobriety is associated with more chance 
of problematic use during the pandemic. Given that access to external 
resources, such as face-to-face contact with professional, social, and peer 
support, was limited during the pandemic (Bergman & Kelly, 2021; 
Blanco et al., 2020), internal resources, such as commitment, may have 

been needed more to prevent a return to problematic substance use. 
Thus, those with stronger commitment were potentially more resilient. 
Earlier studies found that commitment to sobriety is associated with 
more participation in mutual aid groups (Martinelli, van de Mheen, 
et al., 2020), a change in social identity (from ‘user’ to ‘in recovery’) 
(Dingle et al., 2019), and less substance use (Kelly & Greene, 2014) 
among people in addiction recovery. This suggests that mutual aid 
groups and other interventions aimed at social identity and commitment 
may increase internally driven resilience that is needed during a 
pandemic. 

Both before and during the pandemic, engaging in psychosocial 
support is associated with lower risks of problematic substance use, 
suggesting continued support needs during recovery. Psychosocial fac-
tors, such as mental health, housing and employment, are important 
factors associated with recovery stability and progress (Martinelli, 
Nagelhout, et al., 2020; McQuaid & Dell, 2018). In line with our find-
ings, engagement with such psychosocial support is also protective in 
studies of relapse (Vaillant, 1988). Our findings may indicate that per-
sons in recovery continue to have long-term external support needs. In 
line with recovery literature, this suggests that support needs may 
continue to persist over time while in recovery (Ingram et al., 2022) and 
thus that continuous assessment of these needs and support may prevent 
return to problematic use (McKay, 2021). 

4.1. Limitations 

While we were able to recruit and retain a substantial recovery 
convenience sample over an extended period, the extent to which our 
findings are generalizable to the entire population of persons in (drug) 
addiction recovery is unknown. The sample size is also insufficient to 
conduct more in-depth analyses stratified by gender or recovery stage, 
for example. Second, for the outcome measure that was collected during 
the pandemic, the “past 12 months” also included a short period before 
the COVID-19 outbreak for some participants who responded early 
during the data collection. Thus, we do not know for all participants 
whether the problematic substance use occurred before or during the 

Table 2 
Multivariate regression and GEE analyses of predictors of past 12-month problematic use of alcohol or drugs, adjusted for age, gender, education level, country, and 
recovery stage.  

Independent variables Drugs or alcohol relapse at T1a 

(Nagelkerke R Square = 0.267) 
Drugs or alcohol relapse at T2b 

(Nagelkerke R Square = 0.497) 
GEE-analysesc 

of interaction: predictor × wave 

Odds ratio 95 % CI P value Odds ratio 95 % CI P value Odds ratio 95 % CI P value 

Age 0.98 0.94, 1.01 0.205 0.98 0.93, 1.03 0.383 – – – 
Gender 

Women (ref) 
Men   0.90   0.44, 1.84   0.762   0.42   0.15, 1.20   0.105 

– – – 

Education level 
Lower (ref) 
Higher   1.10   0.51, 2.35   0.813   0.80   0.28, 2.32   0.683    

Country 
Belgium (ref) 
UK 
Netherlands   

0.55 
0.48   

0.19, 1.56 
0.23, 1.04   

0.257 
0.064   

0.44 
0.27   

0.08, 2.31 
0.08, 0.89   

0.332 
0.032 

– – – 

Recovery stage 
Early (ref) 
Sustained 
Stable   

0.52 
0.34   

0.23, 1.22 
0.12, 0.94   

0.135 
0.038   

0.17 
0.16   

0.05, 0.64 
0.03, 0.81   

0.009 
0.026 

– – – 

Engagement with psychosocial support 0.42 0.21, 0.83 0.013 0.26 0.09, 0.76 0.014 1.51 0.51, 4.48 0.459 
Past 12-months negative life events T1 2.46 1.12, 5.40 0.025 1.30 0.44, 3.78 0.635 0.48 0.14, 1.72 0.259 
Social group membership 0.95 0.76, 1.17 0.605 0.96 0.70, 1.30 0.784 0.99 0.69, 1.44 0.974 
Recovery Capital 0.62 0.30, 1.26 0.183 1.38 0.58, 3.30 0.467 0.45 0.15, 1.35 0.156 
Commitment to sobriety 0.93 0.58, 1.49 0.762 0.27 0.15, 0.50 <0.001 3.24 1.33, 7.89 0.010 
Social support 0.90 0.67, 1.21 0.496 0.79 0.55, 1.12 0.190 1.16 0.77, 1.73 0.485 
Psychological health 0.90 0.56, 1.44 0.649 1.75 0.79, 3.88 0.170 0.52 0.264, 1.01 0.055 
Self-stigma 0.95 0.55, 1.63 0.842 1.05 0.47, 2.33 0.901 0.99 0.43, 2.29 0.976  

a N = 310. 
b N = 244. 
c N = 310. 
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pandemic. This last follow-up is also two months further from the pre-
dictors compared to the first follow-up which may have affected the 
relation. Furthermore, while antecedent events and states may be pre-
dicting factors for problematic use, they may also be coincidental, or the 
consequence of third factors that triggered both the antecedent and the 
problematic use. Third, the retention rates in the last follow-up are 
significantly lower (68 %) compared to the first follow-up (85 %). We do 
not know which proportion of the population lost to follow-up used 
problematically in the last period. Thus, we do not know the problematic 
substance use rates of all participants during the COVID-19 pandemic. If 
all participants who were not followed-up would use problematically, 
the estimated relapse rate would have been around 43 %, while if none 
of the drop-outs at T2 use problematically the total relapse rate would be 
almost 10 %. This wide range and considerable uncertainty should be 
taken into account when interpreting the results. Despite this limitation, 
our findings are consistent with other studies that reported no increased 
rates of alcohol relapse during the pandemic. Problematic use rates may 
have been higher among the dropout-sample, as we expect that persons 
who returned to problematic substance use may not want to participate 
anymore in research about recovery. Another reason problematic use 
rates were not higher in the last follow-up is that participants may have 
gained more recovery experience over time, becoming more stable 
compared to the early stage. Fourth, the responses to the COVID-19 
outbreak and infection rates differed among the participating coun-
tries (see Fig. 2). Thus, their impact on problematic substance use may 
have differed between countries. To compensate for this, we included 
country as a covariate in our main analyses. Finally, we let participants 
judge whether their use was problematic. On one hand, this can be seen 
as a weakness, as we do not know exactly what problematic use entailed 
(any violation of abstinence or return to heavy use over a certain period, 
for example). On the other hand, it can also be seen as a strength, as we 
allowed participants to put the experience in the context of their own 
lives and flow of behavior. In doing so, we may have avoided the binary 
“failure versus success” dichotomy, which Miller (1996) criticizes as an 
oversimplification of the addiction relapse process. Furthermore, this 
subjective measure allowed participants (instead of the researchers) to 
determine whether their substance use was problematic, putting their 
experience central. The survey and this measure explicitly, were dis-
cussed with persons with first-hand experience with drug addiction that 
were involved in the design of the study and who preferred this oper-
ationalization. The operationalization of relapse as self-reported prob-
lematic substance use may be useful in future studies to give insight into 
which factors shape stability in certain recovery domains. Its validity, 
however, may be strengthened by also juxtaposing results with less 
subjective measures of substance use. Further qualitative follow-up in-
terviews with study participants who reported problematic substance 
use are crucial to our further understanding of why participants expe-
rienced their substance use as problematic. 

4.2. Conclusion 

In this study we explored how the COVID-19 pandemic may have 
impacted risk and protective factors for relapse. Despite anticipated 
negative effects (Da et al., 2020; Dunlop et al., 2020; Marani et al., 2021; 
Melamed et al., 2020; Volkow, 2020), but in line with another study 
focused on alcohol recovery (Gilbert et al., 2021), we found no evidence 
that people who were in recovery some time before the pandemic are 
more likely to return to problematic substance use during the pandemic 
compared to before the pandemic. This finding suggests that most 
people can sustain recovery, even in the context of significant adversity 
and reductions in access to (face-to-face) support. Still, we found that the 
relation between problematic use and commitment to sobriety differed 
between the two periods. During the pandemic, more commitment to 
sobriety is associated with lower chances of problematic substance use. 
This finding suggests that in events when access to external and social 
resources is limited, personal factors, including commitment, become 

more important for recovery stability. Therefore, personal factors and 
coping resources may serve as suitable intervention targets as they can 
be trained and developed with therapy (Kelly & Greene, 2014). Last, 
engaging in support services was protective for relapse, regardless of the 
pandemic. This finding points to the importance of keeping environ-
mental resources available during events similar to the COVID-19 
pandemic, which is crucial to mitigating the vulnerability of persons 
with less internal recovery resources. 
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