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Abstract
Background: Digital recovery support services (D-RSS) use technology to engage in-
dividuals seeking recovery from alcohol use disorder (AUD). Given sparse data on use 
of these emergent services as well as longstanding and stark gender disparities in use 
of traditional alcohol treatment services, we sought to quantify lifetime and current 
D-RSS use and to test associations with several recovery outcomes, with particular 
attention to gender differences.
Methods: We analyzed data obtained in fall 2020 in a national survey of adults with 
a resolved alcohol problem (n = 1487). We estimated lifetime and current D-RSS use, 
prevalence of various types of D-RSS, and related outcomes (e.g., recovery stabil-
ity, relapse events, quality of life). Stratified logistic regression models identified 
correlates of D-RSS use for women and men, controlling for demographic and AUD 
characteristics.
Results: Overall, an estimated 14.9% of the population of adults with a resolved alco-
hol problem reported lifetime use of D-RSS, with no difference by gender. Current use 
was lower and was reported by more men than women (9.9% vs. 5.8%, respectively). 
Men had higher odds of D-RSS use if they had <1 year of recovery (adjusted odds 
ratio [aOR] 7.84), 1 to 5 years of recovery (aOR 2.17), and if never married (aOR 3.29). 
Among women, higher odds of D-RSS were associated with AUD symptom count 
(aOR 1.30), being unemployed (aOR 9.85), and having minor children in the household 
(aOR 3.58). Among women, there was no association between D-RSS use and recov-
ery stability, relapse events, and quality of life. However, among men D-RSS use was 
associated with reporting that the COVID-19 pandemic had made it more difficult to 
resist alcohol or drugs and with lower self-reported quality of life.
Conclusions: D-RSS are a promising technological approach to support recovery. 
There is room to increase their use, and gender-specific approaches may be needed 
given different correlates of use for women and men. In addition, further research is 
needed to explore whether D-RSS may confer benefits through similar mechanisms 
as in-person recovery services.
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INTRODUC TION

Alcohol use disorder (AUD) remains a top public health concern, as 
more than 15 million American adults met diagnostic criteria for AUD 
in 2020 (Substance Abuse & Mental Health Services Administration, 
2021). Moreover, there are indications of a large gap in services. 
Data from the National Survey on Drug Use and Health showed that 
<10% of individuals with any past-year substance use disorder re-
ceived any form of treatment in 2020 (Substance Abuse & Mental 
Health Services Administration, 2021).

A further concern is the gender disparity in alcohol treatment 
and use of other services, which is well recognized (Alvanzo et al., 
2014; Gilbert et al., 2019; Ilgen et al., 2011). The disparities be-
tween men's and women's recovery experiences begin at treatment 
entry, with women more likely to present with more severe alcohol 
use disorders due to comorbidities and the telescoping phenome-
non (i.e., faster progression from drinking debut to alcohol depen-
dence), lower education level and income, high unemployment and 
housing needs, as well as higher parental stress (Holzhauer et al., 
2020; Keyes et al., 2010b; National Institute on Drug Abuse, 2020; 
Zilberman et al., 2003). Women may also be affected by additional 
gender-specific factors that affect treatment retention, such as psy-
chological functioning and social support, number of children, and 
availability of childcare (Greenfield et al., 2007; Holzhauer et al., 
2020; Mulia & Bensley, 2020).

Digital recovery support services (D-RSS) that use online 
technology-based modalities (e.g., online video recovery support 
meetings, discussion boards and chat rooms, social networking sites) 
may provide a novel means through which to engage individuals 
with recovery-supportive resources, and thereby address the unmet 
need for services (Ashford et al., 2020; Bergman et al., 2018, 2021; 
Bergman & Kelly, 2021). Indeed, mutual-help organizations, such as 
Alcoholics Anonymous (AA) and SMART Recovery, offer a growing 
number of online synchronous (i.e., real time) meetings using remote 
video conferencing services. Additionally, social networking sites, 
such as Reddit (a discussion-board based site), are being used by in-
dividuals in or seeking recovery as a source of asynchronous peer 
support (D'Agostino et al., 2017; Sowles et al., 2017). Other people 
have used Twitter to post addiction-related questions and concerns 
during the COVID-19 pandemic (Glowacki et al., 2021). In addition, a 
number of smartphone apps have been developed as tools to man-
age alcohol use or to support individuals seeking recovery (Ford 
et al., 2015).

D-RSS may confer benefits to participants in a similar manner as 
in-person services, such as by instilling hope, enhancing self-efficacy 
and coping skills, and providing social support (Kelly et al., 2009, 
2012), while counteracting barriers to treatment, such as transpor-
tation, geography, cost, and stigma (Bergman et al., 2018; Bergman 
& Kelly, 2021; Keyes et al., 2010a). Although data on D-RSS effec-
tiveness are still emerging, there is evidence to suggest that people 
in or seeking AUD recovery are using social networking sites. For 
example, Ashford et al. (2018) found that the majority (73.6%) of 
participants in outpatient addiction treatment programs used social 

media on a daily basis and that about half (49.1%) were interested 
in receiving relapse prevention support via social networking sites. 
Preliminary research during the COVID-19 pandemic suggested 
that women were more likely to use D-RSS (Holzhauer et al., 2020; 
Livingston et al., 2021) but evidence remains sparse. Certainly, lower 
cost and increased accessibility are encouraging benefits, but D-RSS 
may not eliminate all barriers to recovery services, including ones 
underlying gender disparities (Ashford et al., 2020).

Given the potential to support recovery through innovative tech-
nological resources but the limited research attention to date, we 
examined D-RSS use in a national survey of adults with a resolved 
alcohol problem. As the parent study was already in development 
when the COVID-19 pandemic occurred, we were able to examine 
behaviors during a period of heightened stressors and potentially 
diminished resources. Specifically, we sought to estimate lifetime 
and current prevalence of D-RSS use, with attention to differences 
between women and men, and to test whether D-RSS use was asso-
ciated with better recovery outcomes, operationalized as recovery 
stability, relapse events, and quality of life. As an exploratory study, 
there were no a priori hypotheses.

MATERIAL AND METHODS

Study design and sample

This cross-sectional survey used data obtained from a pre-existing 
national cohort of adults, KnowledgePanel, which has been described 
in detail elsewhere (https://www.ipsos.com/en-us/solut​ions/publi​
c-affai​rs/knowl​edgep​anel). Briefly, KnowledgePanel is a probability-
based sample of non-institutionalized adults (age 18 and older) that 
is maintained by Ipsos Public Affairs for ongoing internet-based re-
search. All KnowledgePanel members are assigned geodemographic 
weights (i.e., controlling for gender, age, Census region, metropolitan 
status, education, and income within race/ethnicity group) so that 
the panel is representative of the U.S. adult population following 
benchmark distributions from the March 2020 Current Population 
Survey and the 2018 American Community Survey.

In fall 2020, Ipsos drew a probability sample of KnowledgePanel 
members for our survey, consisting of a general population sample 
and an oversample of racial/ethnic minorities. Such dual sampling 
is a standard technique in survey design as it allows researchers to 
decrease the standard errors of estimated group differences for 
underrepresented groups. The survey was available in English or 
Spanish. To be eligible to participate, panel members had to be age 
18 or older and self-identify as a person in recovery or with a re-
solved alcohol problem. Specifically, the eligibility screener asked 
“Did you used to have a problem with alcohol but no longer do? 
Some people describe this as being in recovery. Other people just 
say that they've taken care of, gotten over, or resolved a previous 
drinking problem: Yes or No.” Abstinence was not required; how-
ever, current drinkers were screened for hazardous drinking using 
the three-item AUDIT-C (Bush et al., 1998; Dawson et al., 2005). 

https://www.ipsos.com/en-us/solutions/public-affairs/knowledgepanel
https://www.ipsos.com/en-us/solutions/public-affairs/knowledgepanel
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Potential participants with AUDIT-C scores indicative of hazard-
ous drinking (≥4 for men; ≥3 for women) were excluded. In total, 
31,386 Knowledge Panel members received an email notification 
about the survey and were directed to an informed consent letter, 
which described the study as research to understand how people 
have overcome an alcohol problem, with or without getting treat-
ment or other forms of help. Subsequently, 17,622 completed an 
eligibility screening (56% response rate). Of those respondents, 
1,637  met eligibility criteria and completed the questionnaire. 
During data preparation, we discovered erroneous or inconsistent 
responses from 145 respondents and subsequently excluded them 
because of low data quality. In addition, five participants who did 
not answer the question about lifetime D-RSS use and six par-
ticipants who did not answer the question about current D-RSS 
use (described below) were excluded from lifetime and current 
use analyses, respectively. As compensation, participants received 
20,000 Knowledge Panel points, worth approximately $20, which 
could be redeemed from Ipsos. Study materials and procedures 
were reviewed and approved by Western IRB and the University 
of Iowa IRB.

Measures

Digital recovery support services

Our main outcome was the use of D-RSS, which we conceived as 
online technological resources for information or sources of in-
terpersonal support for recovery. First, participants answered a 
dichotomous question (yes or no) about lifetime use of websites, 
online discussion boards, or social media for help related to drink-
ing. Those who responded affirmatively then received a checklist 
of six types of D-RSS (e.g., online meetings or mutual-help groups, 
such as Alcoholics Anonymous (AA) or LifeRing; social network-
ing sites focused on recovery, such as InTheRooms.com) and were 
asked to check all that they had ever used. There was also a write-
in option for “some other internet resource.” Second, participants 
answered a dichotomous question (yes or no) about specifically 
using online mutual-help or 12-step group meetings for their recov-
ery since January 2020 (coinciding approximately with the onset of 
the COVID-19 pandemic). Those who responded affirmatively then 
received a trichotomous question about the frequency of their use 
since January 2020 (used D-RSS for the first time; used D-RSS as 
often as before; used D-RSS more than before).

Recovery during the COVID-19 pandemic

We also collected information on three additional outcomes poten-
tially related to D-RSS use. First, recovery stability was assessed via 
a dichotomous question (yes or no) that asked if the COVID-19 out-
break had made it more difficult to resist alcohol or drugs. Second, 
we captured relapse events during the COVID-19 pandemic in an 

item that asked if participants had been abstinent but drank alco-
hol again since January 2020 or if they had previously controlled 
their drinking but increased their alcohol consumption since January 
2020. We created a binary indicator where an endorsement of either 
option was coded as a relapse event. Third, we assessed the quality 
of life using a single, self-report item that inquired how things had 
been going in the past 4 weeks. Response options were collapsed 
for analysis into a three-level variable: pretty good to very well; good 
and bad about equal; pretty bad to very bad (Wasson, 2019).

Covariates

Key covariates included lifetime AUD severity, use of treatment 
services, recovery length, COVID-19  stressors, recovery capital, 
social support, and several demographic characteristics. Lifetime 
AUD symptoms were assessed via 11 items drawn from the National 
Epidemiological Survey on Alcohol and Related Conditions that 
conformed to DSM-5 diagnostic criteria (https://www.niaaa.nih.
gov/resea​rch/nesar​c-iii/quest​ionnaire). Affirmative responses were 
summed to create a count of symptoms (range 1 to 11). In turn, we 
created a four-level classification of lifetime AUD severity: subclini-
cal (1 symptom); mild (2 to 3 symptoms); moderate (4 to 5 symptoms); 
and severe (6 or more symptoms). We classified participants into 
three recovery groups based on self-reported lifetime use of 14 dif-
ferent services: treated recovery (any use of specialty services, such 
as in-patient or out-patient rehabilitation); assisted recovery (any use 
of mutual-help groups and no use of specialty services); or independ-
ent recovery (no use of specialty services nor mutual-help groups). 
Although some participants in the independent recovery group re-
ported D-RSS use, online mutual-help groups was not one of the 
types reported. Length in recovery was reported by participants as a 
categorical variable: early recovery (<1 year); intermediate recovery 
(1 to 5 years); or long-term recovery (>5 years). To assess COVID-
related stressors, we adapted an item from the Environmental 
Influences on Child Health Outcomes survey, available on the 
Public Health Emergency and Disaster Research Response website 
(https://dr2.nlm.nih.gov). The item presented 12 possible sources 
of stress during the pandemic and asked participants to choose all 
that apply. We derived a count variable of stressors by summing af-
firmative responses (range 0 to 12). There were two measures of 
recovery support. First, the questionnaire included the 10-item 
Brief Assessment of Recovery Capital (BARC-10), which provided 
a global measure of individual and interpersonal assets that could 
be leveraged to initiate and sustain recovery (Vilsaint et al., 2017). 
In addition, participants completed the 12-item Multidimensional 
Scale of Perceived Social Support, which assessed perceived general 
support from family, friends, and a significant other (Dahlem et al., 
1991; Zimet et al., 1990). Participants responded to both scales 
using 5-point Likert-type responses (strongly disagree to strongly 
agree) with higher scores indicating greater levels of recovery capi-
tal and social support, respectively. Finally, we examined six addi-
tional sociodemographic variables: age, race/ethnicity, educational 

https://www.niaaa.nih.gov/research/nesarc-iii/questionnaire
https://www.niaaa.nih.gov/research/nesarc-iii/questionnaire
https://dr2.nlm.nih.gov
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attainment, employment status, household poverty status, the pres-
ence of minor children in the household, and relationship status.

Analysis

We used weighted data to make generalizable inferences about the 
population of adults with a resolved alcohol problem. To begin, we 
produced descriptive statistics, calculating frequencies and percent-
ages of categorical variables, and means and standard deviations of 
continuous or count variables. Then, we estimated the prevalence 
of lifetime and current D-RSS use, as well as prevalence of various 
types of D-RSS, and used survey-weighted chi-square tests to detect 
differences between women and men. Given the low frequency of 
D-RSS use, we identified in advance a reduced set of variables to ex-
amine in survey-weighted logistic regression models that was based 
on theoretical or empirical associations with recovery outcomes. 
These variables included lifetime AUD severity, recovery group (i.e., 
history of treatment services use), recovery length, COVID-related 
stressors, recovery capital, social support, age, race/ethnicity, edu-
cational attainment, employment status, household poverty status, 
the presence of minor children in the household, and relationship 
status. Due to small cell counts when stratified by gender, we used 
a dichotomous age variable (<60 years vs. ≥60 years) instead of the 
original four-level categorical variable. Finally, to explore the po-
tential health impacts of D-RSS use, we tested associations with 
indicators of recovery stability, relapse events, and quality of life in 
chi-square tests stratified by gender, using Fisher's exact test when 
cell counts were very low. Throughout, we chose to stratify analyses 
by gender based on the extant literature and prior expertise indicat-
ing that the processes of recovery are likely different for women 
and men. The primary analyses presented do not directly test for 
gender differences; however, we explored gender differences via in-
teraction effects in supplemental analyses (Supplemental Analyses). 
Adding pairwise interactions between all covariates and gender did 
not significantly improve fit and showed some minor indications of 
instability relative to stratified models. Pursuing a more parsimoni-
ous interaction model, we applied backwards selection based on AIC 
from this full interaction model. The revised model showed less evi-
dence of instability, but those results must be interpreted with extra 
caution as they arose from model selection, and it is not generally 
possible for the reader to formally interpret the reported p-values 
for this type of procedure. As the full interaction model point es-
timates were extremely close to those obtained in our preplanned 
stratified model, we report the latter here to maximize interpreta-
tion by readers. We used the survey package for R v.4.0.3 for all 
analyses. The critical alpha for tests was 0.05.

RESULTS

As shown in Table 1, the majority the sample was male, aged 45 or 
older, White, had some college education or a college degree, was 

currently employed, was married or cohabitating, and had house-
hold incomes greater than twice the federal poverty limit. In terms 
of alcohol problem characteristics, the majority met criteria for se-
vere AUD, and was classified in the independent recovery group (i.e., 
never used specialty services nor mutual-help groups), and reported 
being in recovery for more than 5 years. Comparing lifetime D-RSS 
users to nonusers, we noted several differences. Among users, 
there were larger proportions of adults aged 44 and younger, with a 
Bachelor's degree or higher, employed, persons who had never mar-
ried, and households above 200% of the federal poverty level than 
among nonusers. Three alcohol problem characteristics also differed 
between the groups. D-RSS users had a larger proportion of persons 
with severe lifetime AUD, who had obtained treatment, and who 
were in recovery less than five years than nonusers. We observed no 
differences between lifetime users and nonusers in terms of gender, 
race/ethnicity, and the presence of minor children in the household.

An estimated 14.9% of this population reported ever using D-
RSS, with no difference in lifetime use by gender (women: n = 61, 
12.7% vs. men: n = 138, 16.0%; F1,1485 = 1.82, p = 0.18). However, a 
greater proportion of men than women reported using D-RSS during 
the COVID-19 pandemic since January 2020 (men: n = 93, 9.9% vs. 
women: n = 29, 5.8%; F1,1485 = 5.51, p = 0.02). Of the current users, 
nearly half (48.2%) of men and approximately one-third (35.3%) of 
women reported using D-RSS as often as before. Among women 
users, approximately one-third (36.1%) reported using D-RSS for the 
first time during the COVID-19 pandemic, while among men approx-
imately one-quarter (28.7%) reported using D-RSS for the first time 
during the COVID-19 pandemic. However, neither of these differ-
ences in use reached statistical significance.

Among lifetime users, we observed varying levels of use for 
different types of D-RSS (Table 2). The most frequently used type 
was social networking sites that were not focused on recovery (e.g., 
Facebook), reported by more women than men; however, the dif-
ference failed to reach statistical significance (44.4% vs. 34.2%, 
F1,197 = 1.24, p = 0.27). There were two significant differences by 
gender for other types of D-RSS. Larger proportions of men than 
women reported use of online mutual-help group meetings (41.5% 
vs. 17.7%, F1,197  =  9, p  <  0.01). Similarly, more men than women 
reported using informational websites about treatment (39.5% vs. 
21.9%, F1,197 = 4.63, p = 0.03). Less than one-quarter of the sample 
reported ever using the remaining types of D-RSS (e.g., podcast, in-
formational website about alcohol use, recovery-focused social net-
working site), with no differences between women and men.

Seeking to identify correlates of current D-RSS use among 
women and men separately, we used gender-stratified, survey-
weighted multivariable logistic regression (Table 3). Conditional on 
the other variables presented, men had higher odds of D-RSS use 
if they were in early recovery (<1  year, adjusted odds ratio [aOR] 
7.84, p < 0.01; 1 to 5 years, aOR 2.17, p < 0.001) and if never married 
(aOR 3.29, p  <  0.01). Among women, higher odds of R-DSS were 
associated with AUD symptom count (aOR 1.20, p  =  0.01), being 
unemployed (aOR 9.85, p < 0.01), and having minor children in the 
household (aOR 3.58, p = 0.03).
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TA B L E  1  Demographic characteristics by lifetime digital recovery support services use in a national sample of adults with a resolved 
alcohol problem, n (%)

Full sample 
(n = 1,487)

No D-RSS use 
(n = 1,288)

Any D-RSS use 
(n = 199)

Test statistica 
FNumDF,DenDF p

Age

18 to 29 years 89 (12.9%) 62 (11.08%) 27 (23.56%) 19.18(2.55,3795.59) <0.001

30 to 44 years 293 (24.6%) 218 (21.73%) 75 (40.76%)

45 to 59 years 437 (27.9%) 372 (28.54%) 65 (24.14%)

≥60 years 668 (34.6%) 636 (38.65%) 32 (11.54%)

Gender

Men 1026 (65.3%) 888 (64.47%) 138 (70.37%) 1.82(1,1486) 0.18

Women 461 (34.7%) 400 (35.53%) 61 (29.63%)

Race/ethnicity

White, non-Hispanic 966 (64.2%) 837 (64.14%) 129 (64.22%) 0.08(2.96,4405.33) 0.97

Black, non-Hispanic 165 (11.9%) 144 (11.71%) 21 (12.81%)

Hispanic, any race 245 (15.3%) 215 (15.52%) 30 (14.05%)

Multiple or other races 111 (8.7%) 92 (8.63%) 19 (8.92%)

Educational attainment

Less than high school 108 (13.9%) 100 (14.61%) 8 (9.85%) 6.02(2.68,3976.83) <0.001

High school 371 (29.6%) 344 (31.75%) 27 (17.42%)

Some college 559 (32.3%) 490 (31.85%) 69 (34.67%)

Bachelor's degree or higher 449 (24.2%) 354 (21.79%) 95 (38.06%)

Employment status

Employed 803 (58.2%) 663 (55.57%) 140 (73.2%) 12.08(1.74,2584.72) <0.001

Unemployed 66 (6.2%) 51 (5.46%) 15 (10.37%)

Out of the labor forceb 618 (35.6%) 574 (38.97%) 44 (16.43%)

Relationship status

Married or cohabitating 888 (59.9%) 777 (60.88%) 111 (54.29%) 4.25(1.89,2803.23) 0.02

Formerly marriedc 344 (19.8%) 305 (20.43%) 39 (16.16%)

Never married 255 (20.3%) 206 (18.69%) 49 (29.55%)

Household poverty status

<100% FPL 260 (16.8%) 231 (17.34%) 29 (13.97%) 3.29(2,2971.2) 0.04

100%−200% FPL 290 (18.7%) 264 (19.89%) 26 (12.19%)

>200% FPL 937 (64.4%) 793 (62.77%) 144 (73.84%)

Minor children in household

No 1160 (75.1%) 1024 (76.0%) 136 (69.55%) 2.86(1,1486) 0.09

Yes 327 (24.9%) 264 (23.98%) 63 (30.45%)

Lifetime AUD severity

Subclinical (1 symptom) 52 (4.3%) 52 (5.07%) 0 (0%) 6.8(2.99,4435.94) <0.001

Mild (2 to 3 symptoms) 145 (11%) 139 (12.33%) 6 (3.29%)

Moderate (4 to 5 symptoms) 204 (13.5%) 188 (14.33%) 16 (9.01%)

Severe (6 or more symptoms) 1086 (71.2%) 909 (68.27%) 177 (87.7%)

Recovery group

Independentd 888 (61.5%) 807 (64.98%) 81 (41.73%) 16.45(1.94,2885.48) <0.001

Assistede 225 (13.8%) 183 (13.23%) 42 (16.8%)

Treatedf 374 (24.7%) 298 (21.79%) 76 (41.47%)

Recovery length

(Continues)
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Finally, we examined three recovery outcomes that might be as-
sociated with D-RSS use (Table 4). Among women, there were no 
differences between users and nonusers in terms of recovery sta-
bility, relapse events, and quality of life; however, two significant 
differences emerged among men. Specifically, a larger proportion of 
men who used D-RSS than non-users reported that the COVID-19 
pandemic had made it more difficult to resist alcohol or drugs (21.5% 
vs. 5.6%, p < 0.001). There was also a difference in the distribution 
of responses to the quality-of-life measure, with a lower proportion 

of D-RSS users than nonusers endorsing the pretty good or very well 
option (70.5% vs. 77.3%, p = 0.02).

DISCUSSION

Technology-based services are a recent and growing development 
that hold much promise for recovery support. Taking advantage of a 
national survey that was already in development when the COVID-19 

Full sample 
(n = 1,487)

No D-RSS use 
(n = 1,288)

Any D-RSS use 
(n = 199)

Test statistica 
FNumDF,DenDF p

<1 year 65 (6.2%) 45 (4.78%) 20 (13.99%) 20.9(1.94,2867.61) <0.001

1 to 5 years 286 (22.5%) 210 (19.6%) 76 (39.23%)

>5 years 1126 (71.3%) 1026 (75.6%) 100 (46.78%)

Note: Frequencies are unweighted; percentages are weighted.
Abbreviations: AUD, alcohol use disorder; FPL, federal poverty level; D-RSS, digital recovery support services.
aThe surveychisq procedure applies a second-order Rao-Scott correction to the chi-squared test, which is implemented using an F statistic.
bOut of the labor force = retired, homemaker, full-time student, or disables/unable to work.
cFormerly married = widowed, divorced, and separated.
dIndependent recovery = no lifetime use of treatment services and no lifetime use of mutual-help groups.
eAssisted recovery = any lifetime use of mutual-help groups (e.g., Alcoholics Anonymous) and no lifetime use of treatment services.
fTreated recovery = any lifetime use of treatment services (e.g., in-patient or out-patient rehabilitation).

TA B L E  1  (Continued)

TA B L E  2  Reported use of digital recovery support services (D-RSS) by gender among lifetime users, n (%)

All lifetime users 
(n = 199) Women (n = 61) Men (n = 138)

Test statistica

FNumDF,DenDF p

Social networking sites not focused on recovery, such as Facebook, to get help for your drinking, or to strengthen or maintain your recovery from 
an alcohol problem

No 131 (62.8%) 35 (55.6%) 96 (65.9%) 1.24(1,197) 0.27

Yes 67 (37.2%) 26 (44.4%) 41 (34.2%)

Online meetings or mutual-help groups, such as Alcoholics Anonymous (AA) or LifeRing

No 127 (65.6%) 48 (82.3%) 79 (58.5%) 9.00(1,197) <0.01

Yes 71 (34.4%) 13 (17.7%) 58 (41.5%)

A website that offers information about alcohol treatment programs to find treatment for yourself

No 131 (65.8%) 46 (78.2%) 85 (60.5%) 4.63(1,197) 0.03

Yes 67 (34.2%) 15 (21.9%) 52 (39.5%)

A podcast or online radio show

No 162 (76.9%) 51 (79.5%) 111 (75.7%) 0.19(1,197) 0.67

Yes 36 (23.1%) 10 (20.5%) 26 (24.3%)

A website that offers information about alcohol use, such as Drinker's Check-Up, to assess or monitor your drinking

No 158 (79.1%) 55 (82.8%) 103 (77.5%) 0.33(1,197) 0.57

Yes 40 (20.9%) 6 (17.2%) 34 (22.5%)

Some other internet resource

No 165 (83.2%) 49 (80.3%) 116 (84.4%) 0.35(1,197) 0.55

Yes 33 (16.8%) 12 (19.7%) 21 (15.6%)

Social networking sites focused on recovery, such as InTheRooms.com

No 172 (86.4%) 55 (90.3%) 117 (84.7%) 0.94(1,197) 0.33

Yes 26 (13.6%) 6 (9.7%) 20 (15.3%)

Note: Frequencies are unweighted; percentages are weighted.
aThe surveychisq procedure applies a second-order Rao-Scott correction to the chi-squared test, which is implemented using an F statistic.
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TA B L E  3  Gender stratified logistic regression models of current digital recovery support services (D-RSS) use in a national sample of 
adults with a resolved alcohol problem (n = 1486)

Women (n = 461) Men (n = 1025)

aOR 95% CI p aOR 95% CI p

Lifetime AUD symptom count 1.30 1.06, 1.59 0.01 1.05 0.94, 1.18 0.38

Recovery group

Treateda ref. – – ref. – –

Assistedb 1.52 0.49, 4.69 0.47 0.39 0.19, 0.79 <0.01

Independentc 0.07 0.02, 0.23 <0.001 0.07 0.03, 0.19 <0.001

Recovery length

<1 year 3.03 0.76, 12.01 0.12 7.92 2.84, 22.11 <0.001

1 to 5 years 0.34 0.09, 1.32 0.12 2.16 1.07, 4.38 0.03

More than 5 years ref. – – ref. – –

COVID-related stressors 1.03 0.85, 1.23 0.79 1.07 0.94, 1.21 0.31

Recovery capital 1.07 0.97, 1.18 0.17 1.01 0.95, 1.08 0.68

Social support 1.01 0.95, 1.07 0.77 1.03 0.97, 1.09 0.33

Age

<60 years ref. – – ref. – –

≥60 years 1.50 0.46, 4.91 0.50 0.69 0.33, 1.41 0.31

Race/ethnicity

White, non-Hispanic ref. – – ref. – –

Black, non-Hispanic 0.93 0.24, 3.63 0.92 1.29 0.49, 3.39 0.61

Hispanic, any race 2.48 0.50, 12.21 0.27 0.75 0.29, 1.96 0.56

Other and multiple races 0.12 0.01, 1.45 0.10 1.95 0.75, 5.08 0.17

Educational attainment

Less than high school diploma 0.57 0.12, 2.78 0.49 0.26 0.06, 1.10 0.07

High school diploma 0.79 0.21, 2.99 0.73 0.35 0.13, 0.95 0.04

Some college 1.41 0.46, 4.35 0.55 0.60 0.30, 1.19 0.15

Bachelor's degree or higher ref. – – ref. – –

Employment status

Employed ref. – – ref. – –

Unemployed 9.85 1.87, 51.96 <0.01 0.6 0.15, 2.35 0.47

Out of the labor forced 1.81 0.45, 7.18 0.40 1.24 0.59, 2.61 0.57

Relationship status

Married ref. – – ref. – –

Formerly marriede 0.69 0.22, 2.18 0.52 0.89 0.39, 2.03 0.78

Never married 2.16 0.45, 10.38 0.34 3.29 1.66, 6.52 <0.01

Household poverty status

<100% federal poverty level 1.30 0.31, 5.50 0.72 0.47 0.18, 1.27 0.14

100%−200% federal poverty level 0.13 0.02, 0.87 0.04 0.70 0.34, 1.47 0.35

>200% federal poverty level ref. – – ref. – –

Minor children in household

Yes 3.58 1.11, 11.57 0.03 0.98 0.48, 1.99 0.95

No ref. – – ref. – –

Note: aOR = adjusted odds ratio from a multivariable logistic regression.
Abbreviations: aOR, adjusted odds ratio; AUD, alcohol use disorder.
aTreated recovery = any lifetime use of treatment services (e.g., in-patient or out-patient rehabilitation).
bAssisted recovery = any lifetime use of mutual-help groups (e.g., Alcoholics Anonymous) and no lifetime use of treatment services.
cIndependent recovery = no lifetime use of treatment services and no lifetime use of mutual-help groups.
dOut of the labor force = retired, homemaker, full-time student, or disables/unable to work.
eFormerly married = widowed, divorced, and separated.
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pandemic occurred, we were able to assess the prevalence of life-
time and current D-RSS use among adults with a resolved alcohol 
problem, identify gender-specific correlates of D-RSS use, and test 
whether D-RSS use was associated with select recovery outcomes. 
Although this study was exploratory, it has the potential to contrib-
ute to the emergent knowledge base about D-RSS use and to inform 
future efforts to expand recovery support services.

An initial finding was the low overall use of D-RSS. Approximately 
15% of this population was estimated to have any lifetime use, with 
no detected difference by gender. Our findings are comparable to 
the level of use found in the National Recovery Study (Bergman 
et al., 2018). The low use of D-RSS may be the result of limited 
knowledge, lack of perceived need, or little perceived benefits of 
such services, as well as personal characteristics and preferences. 
For example, participant demographics may have influenced our 
study's findings. Nearly three-quarters of our sample was middle-
aged or older, and there were significantly more young and early 
middle-aged adults among current D-RSS users than nonusers. Age 
may be a factor, such that online recovery support may be more 

appealing to younger adults and older adults may be more inclined 
to seek out traditional interpersonal recovery supports. In addition, 
there were more participants with severe lifetime AUD among D-
RSS users than nonusers. More severe alcohol problems may prompt 
individuals to use a wider range of supportive services, including D-
RSS, to enhance recovery. Our finding that AUD symptom count was 
associated with D-RSS among women is consistent with this mech-
anism, while the lack of an association among men suggests that 
it may not be a universal factor. Furthermore, we found lower use 
of D-RSS among the independent recovery group compared to the 
treated recovery group. Although we did not hypothesize any differ-
ences by treatment exposure, this is an intriguing finding. As D-RSS 
are publicly available, lay resources, we might expect that people 
who are unable or unwilling to seek treatment services would be 
more likely to seek out such alternatives. However, there may be an 
unanticipated link between treatment and lay services. If D-RSS are 
included as adjuncts to treatment or as part of after-care services, 
then individuals who obtained treatment may be more likely to use 
D-RSS than peers who did not obtain treatment. This may indicate a 

TA B L E  4  Gender stratified chi-square tests of recovery outcomes with current digital recovery support services (D-RSS) use in a national 
sample of adults with a resolved alcohol problem (n = 1486)

Did not use D-RSS Used D-RSS

pn % n %

Women (n = 461)

Has the coronavirus/COVID-19 outbreak made it more difficult for you to resist alcohol or drugs?

No 398 93.8% 29 100% 0.25a

Yes 32 6.3% 0 0%

Relapse eventb

No 414 95.6% 26 86.6% 0.14a

Yes 18 4.4% 3 13.4%

How have things been going for you in the past four weeks?

Pretty good or very well 295 69.3% 23 85.8% 0.16a

Good and bad about equal 112 25.5% 3 7.8%

Pretty bad or very bad 24 5.2% 2 6.5%

Men (n = 1025)

Has the coronavirus/COVID-19 outbreak made it more difficult for you to resist alcohol or drugs?

No 881 94.4% 76 78.5% <0.001

Yes 48 5.6% 16 21.5%

Relapse eventb

No 880 93.8% 86 92.3% 0.63

Yes 52 6.2% 7 7.7%

How have things been going for you in the past four weeks?

Pretty good or very well 737 77.3% 66 70.5% 0.02a

Good and bad about equal 160 18.2% 18 21.5%

Pretty bad or very bad 33 4.5% 9 8.1%

Note: Frequencies are unweighted; percentages are weighted.
aUsed Fisher's exact test.
bRelapse events were defined as having been abstinent but drank alcohol again (slip, relapse) or had controlled drinking but started drinking more 
than usual.
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need to increase awareness of D-RSS among those seeking recovery 
outside of treatment services.

A second finding was the low use of D-RSS since January 2020, 
with a significantly lower level among women compared to men. 
This is notable because the recall period for current use overlapped 
with the onset of the COVID-19 pandemic, a period of increased 
stressors and decreased availability of many traditional services. 
Other studies have noted similar findings, such as lower levels 
of engagement with a popular online mutual-help group (Reddit 
“StopDrinking” forum) during the COVID-19 pandemic, which were 
likely due to broader population trends of increased problematic 
alcohol use and recovery disengagement associated with social 
distancing restrictions (Colditz et al., 2020). Additionally, this may 
indicate unidentified barriers to D-RSS use beyond awareness. For 
example, the stigma of AUD may decrease the likelihood of partic-
ipating in public forums, individuals may be reluctant to use D-RSS 
due to concerns about privacy and information sharing in online 
formats, and D-RSS may not correspond to individuals’ specific 
needs (i.e., more intensive support in early recovery vs. established 
recovery). As these are suppositions, further research is needed 
to understand the barriers to D-RSS use. Furthermore, there ap-
pears to be a gender disparity for current D-RSS use. This may be 
explained by the differential impacts of the COVID-19 pandemic. 
Women may have had increased caregiving responsibilities and, 
therefore, had little time for D-RSS, despite its high accessibility. 
Further research on competing demands among those seeking re-
covery services, including differences by gender, would advance 
our ability to promote D-RSS use.

In terms of other gender differences, our modeling showed that 
women and men have several distinct correlates of current D-RSS 
use. Among women, the strongest effects were for unemployment 
and the presence of minor children in the household. These may act 
as gender-specific contextual stressors that prompt women to seek 
out additional recovery supports; however, we urge caution in inter-
preting these results given the wide confidence intervals, which are 
likely due to the small number of women participants. In contrast, 
among men, personal characteristics, such as recovery length and 
marital status, had the strongest associations with current D-RSS 
use. In terms of outcomes, we found no association between D-
RSS use and recovery stability, relapse events, and quality of life for 
women. However, there was an association between current D-RSS 
use and recovery stability and quality of life among men. This is 
consistent with Livingston et al.' (2021) finding that men were more 
likely to see benefits of online services. In response, tailored efforts 
that address gender-specific factors may be necessary to increase 
D-RSS use by women and men.

While the COVID-19 pandemic presented an opportunity to 
leverage technology in support of recovery, it also underscores the 
need for research on alternative service formats. Among key ques-
tions, it is unclear if online services are as efficacious as traditional 
in-person services, and whether some types of recovery services 
would be better delivered in one format versus another. The pro-
tocol for a trial of an online mental health treatment program has 

recently been published (Alavi et al., 2020), and it may serve as a 
model for a future study of online AUD treatment. Similarly, there is 
a need for research to explore whether D-RSS may confer benefits 
to participants through similar mechanisms as in-person services, 
such as enhancing self-efficacy, providing social support, and so on 
(Bergman & Kelly, 2021; Kelly et al., 2018, 2020). In addition, we 
caution against presuming that the digital divide has been resolved. 
Without ensuring equitable access to technology resources, a shift 
to online treatment may inadvertently exacerbate racial/ethnic, 
gender, or rural disparities in services utilization (i.e., facilitating 
access by groups already utilizing services while impeding use by 
groups already showing low uptake). We encourage careful consid-
eration of inequities as the emphasis on online technologies con-
tinues to grow.

Despite its strengths, this study's findings should be considered 
in light of several potential limitations. First, we may have omitted 
potentially important types of D-RSS, such as wearable health track-
ers or smartphone apps to monitor alcohol consumption, which may 
have limited our conclusions. Given how rapidly technology evolves, 
we look forward to future research studies that investigate a wider 
range of digital supports for recovery. Second, the cross-sectional 
design may have constrained insights. Pandemic conditions have 
varied over time, and in turn current D-RSS use could have varied as 
well, but we were unable to detect trends over time. In addition, the 
cross-sectional design prevented any causal inferences, and we were 
only able to identify associations. Future longitudinal studies could 
help by identifying patterns of D-RSS use over time and by testing 
causal relationships. In particular, longitudinal data would permit re-
searchers to confirm whether D-RSS use is helpful for recovery in 
the long run. Third, our modeling of correlates of D-RSS use and 
related outcomes may have suffered from limited statistical power. 
The low frequency of D-RSS use, particularly among women, could 
have prevented us from detecting some associations. Finally, to bet-
ter evaluate the preliminary findings of benefits of D-RSS use, more 
rigorous investigations that include clinical outcomes in addition to 
self-reported variables are needed.

CONCLUSIONS

In summary, this study leveraged several strengths, such as a large 
sample, timely data collection, and salient measures, to advance our 
understanding of a promising technological approach to support re-
covery from AUD. We conclude that there is potential to increase 
use of D-RSS, that there is a gender disparity that warrants atten-
tion, and that tailored interventions for women and men may be 
needed.

CONFLIC T OF INTERE S T
None of the authors has any conflict of interest to declare.

ORCID
Paul A. Gilbert   https://orcid.org/0000-0002-0626-642X 

https://orcid.org/0000-0002-0626-642X
https://orcid.org/0000-0002-0626-642X


1082  |    GILBERT et al.

R E FE R E N C E S
Alavi, N., Yang, M., Stephenson, C., Nikjoo, N., Malakouti, N., Layzell, G. 

et al. (2020) Using the online psychotherapy tool to address mental 
health problems in the context of the COVID-19 pandemic: pro-
tocol for an electronically delivered cognitive behavioral therapy 
program. JMIR Research Protocols, 9, e24913.

Alvanzo, A.A., Storr, C.L., Mojtabai, R., Green, K.M., Pacek, L.R., La Flair, 
L.N. et al. (2014) Gender and race/ethnicity differences for initia-
tion of alcohol-related service use among persons with alcohol de-
pendence. Drug and Alcohol Dependence, 140, 48–55.

Ashford, R.D., Bergman, B.G., Kelly, J.F. & Curtis, B. (2020) Systematic re-
view: digital recovery support services used to support substance 
use disorder recovery. Human Behavior and Emerging Technologies, 
2, 18–32.

Ashford, R.D., Lynch, K. & Curtis, B. (2018) Technology and social media 
use among patients enrolled in outpatient addiction treatment 
programs: cross-sectional survey study. Journal of Medical Internet 
Research, 20, e84.

Bergman, B.G., Claire Greene, M., Hoeppner, B.B. & Kelly, J.F. (2018) 
Expanding the reach of alcohol and other drug services: preva-
lence and correlates of US adult engagement with online tech-
nology to address substance problems. Addictive Behaviors, 87, 
74–81.

Bergman, B.G. & Kelly, J.F. (2021) Online digital recovery support ser-
vices: an overview of the science and their potential to help indi-
viduals with substance use disorder during COVID-19 and beyond. 
Journal of Substance Abuse Treatment, 120, 108152.

Bergman, B.G., Kelly, J.F., Fava, M. & Eden Evins, A. (2021) Online recov-
ery support meetings can help mitigate the public health conse-
quences of COVID-19 for individuals with substance use disorder. 
Addictive Behaviors, 113, 106661.

Bush, K., Kivlahan, D.R., Mcdonell, M.B., Fihn, S.D. & Bradley, K.A. 
(1998) The AUDIT alcohol consumption questions (AUDIT-C): an 
effective brief screening test for problem drinking. Ambulatory 
Care Quality Improvement Project (ACQUIP). Alcohol Use 
Disorders Identification Test. Archives of Internal Medicine, 158, 
1789–1795.

Colditz, J.B., Rothenberger, S.D., Liebschutz, J.M., Rollman, B.L. & 
Kraemer, K.L. (2020) COVID-19 social distancing and online mu-
tual help engagement for alcohol use recovery. Journal of Addiction 
Medicine, 15, 512–515.

D'agostino, A.R., Optican, A.R., Sowles, S.J., Krauss, M.J., Escobar Lee, 
K. & Cavazos-Rehg, P.A. (2017) Social networking online to recover 
from opioid use disorder: a study of community interactions. Drug 
and Alcohol Dependence, 181, 5–10.

Dahlem, N.W., Zimet, G.D. & Walker, R.R. (1991) The multidimensional 
scale of perceived social support: a confirmation study. Journal of 
Clinical Psychology, 47, 756–761.

Dawson, D.A., Grant, B.F., Stinson, F.S. & Zhou, Y. (2005) Effectiveness 
of the derived Alcohol Use Disorders Identification Test (AUDIT-C) 
in screening for alcohol use disorders and risk drinking in the US 
general population. Alcoholism, Clinical and Experimental Research, 
29, 844–854.

Ford, J.H. 2nd, Alagoz, E., Dinauer, S., Johnson, K.A., Pe-Romashko, K. 
& Gustafson, D.H. (2015) Successful organizational strategies to 
sustain use of A-CHESS: a mobile intervention for individuals with 
alcohol use disorders. Journal of Medical Internet Research, 17, e201.

Gilbert, P.A., Pro, G., Zemore, S.E., Mulia, N. & Brown, G. (2019) Gender 
differences in use of alcohol treatment services and reasons for 
nonuse in a national sample. Alcoholism, Clinical and Experimental 
Research, 43, 722–731.

Glowacki, E.M., Wilcox, G.B. & Glowacki, J.B. (2021) Identifying #addic-
tion concerns on Twitter during the COVID-19 pandemic: a text 
mining analysis. Substance Abuse, 42, 39–46.

Greenfield, S.F., Brooks, A.J., Gordon, S.M., Green, C.A., Kropp, F., 
Mchugh, R.K. et al. (2007) Substance abuse treatment entry, reten-
tion, and outcome in women: a review of the literature. Drug and 
Alcohol Dependence, 86, 1–21.

Holzhauer, C.G., Cucciare, M. & Epstein, E.E. (2020) Sex and gender 
effects in recovery from alcohol use disorder. Alcohol Research: 
Current Reviews, 40, 03.

Ilgen, M.A., Price, A.M., Burnett-Zeigler, I., Perron, B., Islam, K., Bohnert, 
A.S. et al. (2011) Longitudinal predictors of addictions treatment 
utilization in treatment-naïve adults with alcohol use disorders. 
Drug and Alcohol Dependence, 113, 215–221.

Kelly, J.F., Bergman, B.G. & Fallah-Sohy, N. (2018) Mechanisms of be-
havior change in 12-step approaches to recovery in young adults. 
Current Addiction Reports, 5, 134–145.

Kelly, J.F., Hoeppner, B., Stout, R.L. & Pagano, M. (2012) Determining the 
relative importance of the mechanisms of behavior change within 
Alcoholics Anonymous: a multiple mediator analysis. Addiction, 107, 
289–299.

Kelly, J.F., Humphreys, K. & Ferri, M. (2020) Alcoholics Anonymous and 
other 12-step programs for alcohol use disorder. Cochrane Database 
Systematic Review, 3, Cd012880.

Kelly, J.F., Magill, M. & Stout, R.L. (2009) How do people recover from 
alcohol dependence? A systematic review of the research on mech-
anisms of behavior change in Alcoholics Anonymous. Addict Res 
Theory, 17, 236–259.

Keyes, K.M., Hatzenbuehler, M.L., Mclaughlin, K.A., Link, B., Olfson, M., 
Grant, B.F. et al. (2010a) Stigma and treatment for alcohol disor-
ders in the United States. American Journal of Epidemiology, 172, 
1364–1372.

Keyes, K.M., Martins, S.S., Blanco, C. & Hasin, D.S. (2010b) Telescoping 
and gender differences in alcohol dependence: New evidence 
from two national surveys. American Journal of Psychiatry, 167, 
969–976.

Livingston, N.A., Simpson, T., Lehavot, K., Ameral, V., Brief, D.J., 
Enggasser, J. et al. (2021) Differential alcohol treatment response by 
gender following use of VetChange. Drug and Alcohol Dependence, 
221, 108552.

Mulia, N. & Bensley, K.M. (2020) Alcohol-related disparities among 
women: evidence and potential explanations. Alcohol Research: 
Current Reviews, 40, 09.

National Institute On Drug Abuse (2020) Substance use in women research 
report [Online]. National Institutes of Health. Available at: https://
www.druga​buse.gov/publi​catio​ns/resea​rch-repor​ts/subst​ance-
use-in-women/​sex-gende​r-diffe​rence​s-in-subst​ance-use-disor​der-
treat​ment [Accessed 21st December 2020 2021]

Sowles, S.J., Krauss, M.J., Gebremedhn, L. & Cavazos-Rehg, P.A. (2017) "I 
feel like I've hit the bottom and have no idea what to do": support-
ive social networking on Reddit for individuals with a desire to quit 
cannabis use. Substance Abuse, 38, 477–482.

Substance Abuse And Mental Health Services Administration (2021) 
Key substance use and mental health indicators in the United States: 
results from the 2020 National Survey on Drug Use and Health (HHS 
Publication No. PEP21-07-01-003, NSDUH Series H-56). Rockville, 
MD: Center for Behavioral Health Statistics and Quality.

Vilsaint, C.L., Kelly, J.F., Bergman, B.G., Groshkova, T., Best, D. & White, 
W. (2017) Development and validation of a Brief Assessment of 
Recovery Capital (BARC-10) for alcohol and drug use disorder. Drug 
and Alcohol Dependence, 177, 71–76.

Wasson, J.H. (2019) A brief review of single-item and multi-item quality-
of-life measures for Medicare patients. Journal of Ambulatory Care 
Management, 42, 21–26.

Zilberman, M., Tavares, H. & El-Guebaly, N. (2003) Gender similarities 
and differences: the prevalence and course of alcohol- and other 
substance-related disorders. Journal of Addictive Diseases, 22, 
61–74.

https://www.drugabuse.gov/publications/research-reports/substance-use-in-women/sex-gender-differences-in-substance-use-disorder-treatment
https://www.drugabuse.gov/publications/research-reports/substance-use-in-women/sex-gender-differences-in-substance-use-disorder-treatment
https://www.drugabuse.gov/publications/research-reports/substance-use-in-women/sex-gender-differences-in-substance-use-disorder-treatment
https://www.drugabuse.gov/publications/research-reports/substance-use-in-women/sex-gender-differences-in-substance-use-disorder-treatment


    | 1083USE OF ONLINE RECOVERY SUPPORT BY GENDER

Zimet, G.D., Powell, S.S., Farley, G.K., Werkman, S. & Berkoff, K.A. 
(1990) Psychometric characteristics of the Multidimensional Scale 
of Perceived Social Support. Journal of Personality Assessment, 55, 
610–617.

SUPPORTING INFORMATION
Additional supporting information may be found in the online 
version of the article at the publisher’s website.

How to cite this article: Gilbert, P.A., Saathoff, E., Russell, A.M. 
& Brown, G. (2022) Gender differences in lifetime and current 
use of online support for recovery from alcohol use disorder. 
Alcoholism: Clinical and Experimental Research, 46, 1073–1083. 
Available from: https://doi.org/10.1111/acer.14827

https://doi.org/10.1111/acer.14827

	Gender differences in lifetime and current use of online support for recovery from alcohol use disorder
	Abstract
	INTRODUCTION
	MATERIAL AND METHODS
	Study design and sample
	Measures
	Digital recovery support services
	Recovery during the COVID-­19 pandemic
	Covariates

	Analysis

	RESULTS
	DISCUSSION
	CONCLUSIONS
	CONFLICT OF INTEREST
	REFERENCES


