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Alcohol consumption among aging adults is a growing concern due to its potential
to exacerbate age-related health conditions. Developing accessible interventions
for this demographic is imperative. Mobile health (mHealth) interventions offer a
promising avenue, but their effectiveness and engagement among aging adults remain
uncertain. This study is a secondary analysis that aimed to compare the utilization
and outcomes of an mHealth intervention between aging (50+) and younger adults
in a clinical trial of an mHealth intervention (Step Away) for reduced drinking. At
the three-month follow-up, both age groups exhibited significant reductions in
alcohol consumption and increased readiness for change. Furthermore, aging adults
utilized the mHealth intervention significantly more, expressed a higher likelihood
of continued use, and rated the intervention higher on the System Usability Scale
(SUS). These findings suggest that mHealth interventions for alcohol-related issues
can be equally effective for aging adults and that they readily engage with such
tools and find them acceptable. This study underscores the potential of mHealth
interventions as a viable solution for addressing alcohol-related concerns among
aging adults. Further research targeting mHealth interventions tailored specifically
to this demographic is warranted.

Clinical trial registration: https://clinicaltrials.gov/ct2/show/NCT04447794, |dentifier
[NCT04447794].
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1 Introduction

Excessive alcohol use among aging adults is a concern, given the rising prevalence of high-
risk drinking and alcohol use disorders in this demographic combined with the growing older
adult population (1, 2). Aging adults are more susceptible to the effects of alcohol than their
younger counterparts, due to physiological changes that occur in later life that lead to higher
blood alcohol concentrations and increased intoxication levels when consuming the same
amount of alcohol (3, 4). Additionally, older adults are more likely to take medications that
interact with alcohol use, further increasing the risk of drinking (5).

The urgency to address this issue is underscored by the need for interventions that cater
to aging adults. Mobile health (mHealth) interventions, which employ evidence-based
strategies to support changes in drinking behavior, offer a promising avenue as they can
increase treatment accessibility and reduce common barriers experienced to traditional
treatment such as transportation, cost, and stigma (6). Among younger adults, mHealth
interventions for alcohol use have been appreciated for their ability to assist in self-monitoring
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goals for individuals who do not have an alcohol reduction goal or
those with moderation goals (7). Many aging adults report drinking
above recommended guidelines but do not meet full criteria for an
alcohol use disorder (8). Self-management with an mHealth
intervention may be a preferred direction for these individuals.
mHealth alcohol interventions also offer features that have found to
be beneficial for individuals in their behavior change goals such as
drink tracking, providing personalized feedback about drinking, and
notifications to use the intervention (9). mHealth interventions for
reducing alcohol use show promising results among younger adults
(10-12), though their acceptability and efficacy among aging
individuals remain underexplored (13). The application of mHealth
interventions for healthy aging is an emerging area of interest (14, 15).
Non-alcohol-related mHealth interventions have demonstrated
success in reaching and engaging aging adults, though focus on
mHealth for mental health for aging adults remains sparse (13). A
better understanding of acceptability and efficacy of mHealth for
reducing alcohol use for aging adults would provide additional
information on a potential avenue to increase treatment accessibility
and behavior change among this demographic.

The present study utilizes data from a randomized clinical trial to
investigate disparities in utilization and effectiveness between aging
and younger participants within an mHealth alcohol intervention
however, race and ethnicity were not significantly associated with any
of the designed for self-management and reduction of alcohol
consumption. It focuses on creating awareness of drinking issues,
setting drinking goals (abstinence or moderation), monitoring goal
progress, and offering real-time assistance for alcohol-related
challenges. Previous research has demonstrated significant reductions
in alcohol use and related problems, along with high acceptability and
usability (16, 17).

This study analyzes data from a subset of participants who were
part of a larger pilot study (18) comparing the efficacy and utilization
of the smartphone version of Step Away with a newly developed
chatbot version. The chatbot version provided the same strategies and
functions as the app but delivers them through a conversational
interface on Facebook Messenger. In the larger pilot study, all
participant groups experienced significant reductions in their alcohol
consumption. The purpose of this study was to (1) compare mHealth
utilization rates and (2) alcohol outcomes between aging adults (age
50+) and younger adults to determine if mHealth intervention is a
promising direction for older individuals who want to make a change
in their drinking. We hypothesized that there would be no significant
differences between aging and younger adults in either utilization
rates or in drinking outcomes.

2 Methods
2.1 Recruitment

This study was approved by the University of Alaska Anchorage
IRB (1521800). Recruitment for the main Step Away trial was
conducted through Facebook advertising from June 2020 to
September 2020. A total of 155 adults participated, of which 55 were
randomized to use the Step Away app, 50 to use the Step Away chatbot,
and 45 to a delay condition that received no intervention. Eligibility
criteria were: US residency, English proficiency, 18 years or older, had
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a smartphone, not in another form of alcohol treatment or using
another mHealth alcohol intervention, and scored between an 8 to 24
(males under 65) or a 7 to 24 (females and males over 65) on the
USAUDIT. Participants in this secondary analysis included only those
randomized to an mHealth intervention [app or bot (n =105)].

2.2 Data collection

Participants completed baseline and 12-week follow-up surveys
and written informed consent through Qualtrics online survey
platform. Participants were emailed a survey at baseline and 12-week
follow-up and received a $25 Amazon e-gift card for each. Reminder
emails and phone calls were made to encourage retention.

2.3 Measures

Alcohol Use Disorder Identification Test - US Version
(USAUDIT): The USAUDIT (19) is used to identify problematic
drinking. A score of 8 or higher for men under 65, and 7 or higher for
women or adults 65 and older (regardless of sex) has been
recommended as the cutoff to detect problematic drinking (20).

Short Inventory of Problems Revised (SIP-R): The 15-item SIP-R
(21) is a validated measure for alcohol-related problems (22). The
questions are scored on a 4-point Likert scale from 1 (never) to 4
(daily or almost daily), with higher total scores representing more
alcohol-related problems.

Timeline Followback (TLFB): The TLFB (23) measures alcohol
consumption by participants recording the number of drinks they
consumed per day for the past 30 days. The TLFB was used to calculate
average drinks per day (DPD), heavy drinking days (HDD), and
percentage of days abstinent (PDA). Drinking days were considered
days the participant reported drinking any alcohol use.

Readiness to Change Questionnaire (RTCQ): The RTCQ
measures stage of change by calculating responses to 12 items and
categorizing the participant into stages of change regarding changing
their drinking, including precontemplation, contemplation, and
action stages (24).

Utilization: Utilization was measured by total visits (number of
times a participant used the app/bot), duration (length of time
between when the app/bot was last used and first used), and active
days used (number of days a participant used the app/bot). Total visits
were recorded every time a participant actively interacted with the
intervention (e.g., entered their daily interview, engaged in a module,
reviewed their goals). This did not include if a participant opened the
app and then closed it prior to interacting with it.

System Usability Scale (SUS): The 10-item SUS was used to
measure user experience of either the bot or app (25). Participants
were also asked to rate the likelihood that they would continue to use
the intervention after the study, on a five point Likert scale (1 =not at
all likely, 5 =very likely).

3 Analysis

Given previously reported findings that participants in both the
app and bot groups changed their drinking substantially and at similar
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levels (18), data from the two intervention groups were combined and
analyzed using SPSS 27 (n=105). Participants were grouped to either
an age 49 and under (i.e., “younger adult”) group, or a 50 and over (i.e.,
“aging adult”) group—an age cutoff commonly seen in alcohol
research (26). Missing data were imputed using multiple imputation
for number of drinks reported per day. Utilization data for some
participants were lost due to technological glitches from the app and
bot. We did not impute for utilization data. For the TLFB, some
participants did not report any data (n=24). We did not impute TLFB
data for these participants, as all of their drinking data would have
been imputed data. The change in outcome variables of AUDIT, SIP,
and RTC scores from baseline to follow-up were compared via
repeated measures ANOVA. Outcome variables of average drinks per
drinking day, percentage of days abstinent, and heavy drinking days
were non-normal in distribution, thus Wilcoxon signed-rank test was
performed to determine differences between baseline and follow-up.
To compare between age groups with these variables (DPD, HDD,
PDA) change scores were created with the baseline scores subtracted
from follow-up, such that positive numbers represent an increase and
negative represent a decrease. Differences in these change scores
between age groups were then compared via ANOVA. Reported
intentions to continue using the app after the study, System Usability
Scale scores, and usability item ratings were compared between age
groups via independent ¢-tests. Utilization metrics were compared
between age groups via Mann-Whitney U test due to non-normal
distribution of utilization data.

4 Results
4.1 Sample

Participants (n=105) identified as 1.9% Alaska Native/American
Indian, 2.9% Asian, 12.4% Black, 6.7% Hispanic or Latinx, and 76.2%
White. The majority identified as female (55.2%). About 30% of
participants were aging adults (n=31). Mean age of the younger adult
group was 34.74 (SD=7.48) and 58.45 (SD =6.47) for the aging adult
group. See Table 1 for demographics.

4.2 Drinking measures

Overall, participants in the aging adult group reported
significantly more drinks per drinking day (DPD) than those in the
younger group at both baseline (z=2.27, p=0.023) and follow-up
(z=2.42, p=0.016). Aging adults reported significantly lower readiness
to change than the younger adults [F (103)=4.17, p=0.044]. Aging
and younger adults both significantly reduced their alcohol-related
problems [F (103)=11.41, p=0.001, n*=0.10] and increased their
readiness to change [F (103)=10.33, p=0.002, n*=0.09] between
baseline and follow-up, with moderate effect sizes. No significant
interaction was found for age and time, indicating both age groups
improved similarly in these drinking measures.

A Wilcoxon signed-rank test showed a significant reduction in
drinking between baseline and follow-up in the overall sample,
including reduction in DPD (z=—6.25, p <0.001), reduction in HDD
(z=—5.11, p<0.001) and increase in PDA (z=—4.49, p=0.001). When
analyzing effect of age group on change in drinking, an ANOVA
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TABLE 1 Participant demographics.

Younger adults

Aging adults

Measure (Under 50; (50+ years;
n=74) n=31)

Age 34.74 (7.48) 58.45 (6.47)

Mean (SD)

Median (IQR) 35.00 (11) 57.00 (8)

Gender, n (%)

Male 30 (40.5%) 17 (54.8%)

Female 44 (59.5%) 14 (45.2%)

Race/Ethnicity, n (%)

Alaska Native/ American 2(2.7%) 0(0.0%)

Indian

Asian American 3 (4.1%) 0 (0.0%)

Black or African American 10 (13.5%) 3(9.7%)

Hispanic or Latinx 7 (9.5%) 0(0.0%)

White 52(70.3%) 28 (90.3%)

showed no significant differences between age groups in change in
drinking scores including change in DPD [F (1,79) =0.10, p=0.754],
HDD [F (1,79)=0.06, p=0.810] and PDA [F (1,79) = 1.27, p=0.264].
Pre-intervention, follow-up, and change in drinking descriptives are
shown in Table 2.

4.3 Utilization and acceptability

Mann-Whitney U tests were performed to compare three
utilization metrics between younger adults and aging adults as the
utilization variables were found to have non-normal distribution.
Significant differences were found for each of the utilization metrics.
Aging adults utilized the intervention almost twice as much as the
younger adult group, with more total visits (z=2.66, p=0.008), longer
duration of use (z=2.10, p=0.036), and more days of active use
(z=2.36, p=0.018). Additionally, age was significantly correlated with
usage in total visits (r=0.45, p<0.001), duration of use (r=0.41,
p<0.001), and days of active use (r=0.44, p<0.001). As there was a
more diverse sample in terms of race and ethnicity in the younger
adult group, we compared differences in utilization rates. Due to small
sample size, we combined all participants identifying as Alaska Native/
American Indian, Asian, Black, or Hispanic/Latinx into one variable
labeled “racial or ethnic minority” and compared their outcomes with
participants identifying as White. Participants identifying as White
had a significantly longer duration of use than participants identifying
as an ethnic minority (z=2.06, p=0.040). As participants identifying
as White were more heavily represented within our 50+ group, racial/
ethnic identity may have impacted the duration of use difference,
however, ethnicity was not significantly associated with any of the
other outcome variables (Table 3).

Participants were asked the 10-item System Usability Scale, and
item responses are shown in Table 4. Total scores were significantly
lower for younger adults than aging adults #(98) =—2.28, p=0.025,
indicating aging adults in this sample rated the intervention as having
greater usability than younger adults. Individual item responses
between the age groups significantly differed regarding ease of use and
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TABLE 2 Drinking measures at baseline versus follow-up.

10.3389/fpubh.2024.1462737

Measure SIP-R AUDIT RTCQ

Pre M (SD) Post M (SD) Pre M (SD) Post M (SD) Pre M (SD) Post M (SD)
Under 50 12.19 (8.84) 9.00 (7.41) 15.59 (3.93) 13.16 (6.85) 231 (0.52) 2.55 (0.64)
50+ 12.10 (8.83) 8.90 (7.45) 16.10 (4.14) 14.77 (7.91) 2,10 (0.54) 239 (0.62)
TLFB Measure DPD PDA HDD
Under 50 248 (1.62) 1.40 (1.12) 27.93 (27.42) 46.13 (27.32) 3.48 (3.61) 1.45 (2.87)
50+ 3.00 (1.16) 203 (1.17) 20.57 (20.65) 31.14 (28.26) 3.96 (4.10) 212 (3.43)
Measure Change in DPD Change in PDA Change in HDD
Under 50 ~1.08 (0.18) 18.24 (28.44) ~2.04 (3.56)
50+ —0.98 (0.27) 10.57 (28.05) —1.84 (3.05)

For measures SIP-R, AUDIT, and RTCQ, under 50 N=74 and above 50 years old N=31. For DPD, PDA, and HDD, under 50 N=56 and 50 above 50 years old N=25. SIP-R, Short Inventory of
Problems Revised. AUDIT, Alcohol Use Disorder Identification Test. RTCQ, Readiness to Change Questionnaire. DPD, Drinks per day. PDA, Percentage of days abstinent. HDD, Heavy
drinking days. DPD was calculated as the average number of drinks a participant reported per day. HDD was calculated as the number of days that a participant reported 4 or more drinks for
males and 3 or more for females. PDA was calculated as the percentage of days that a participant reported 0 drinks. Change variables were calculated as baseline subtracted from follow-up,

where positive number indicates an increase across time points and negative indicates a decrease.

TABLE 3 Utilization data over 90 days.

Measure Under 50 50+

M (SD) M (SD)
Total Visits 2439 (29.63) | 45.68 (42.97) 2.66%% 0.008
Duration of Use 3531(40.08)  58.76 (50.87) 2.10% 0.036
Active Days Used | 16.98 (23.72) | 32.76 (34.47) 2.36* 0.018

Under 50 N=62. 50+ N=25. *= p<0.05; **=p<0.01.

consistency. As shown below, aging adults reported significantly lower
ratings in thinking that the app or bot was cumbersome to use
#(98) =—3.10, p=0.003, and significantly lower ratings in finding the
app or bot inconsistent #(98)=—2.08, p=0.040. Aging adults also
reported a higher likelihood of continuing to use the intervention after
the research study compared to younger adults (#(98) =2.23, p=0.028),
indicating greater intention of continued use (Table 4).

5 Discussion

This study sought to compare the utilization and efficacy of the
mHealth alcohol intervention, Step Away, in younger adults and
aging adults. All
improvements across drinking measures from baseline to follow-up

participants demonstrated substantial
that did not differ between age groups, highlighting the intervention’s
potential to facilitate behavior change with both younger and aging
adults (18). Notably, aging adults not only engaged more frequently
with the intervention but also expressed a higher likelihood of
continued utilization after the study, reflecting a greater commitment
to the program and greater acceptability of the mHealth intervention.
This is a significant finding, as mHealth apps are typically developed
with a focus on younger populations, and it is a common
misconception that older individuals would not benefit from
mHealth interventions or are resistant to using them (27). Along
with this finding, aging adults also did not differ from younger
adults in their reported ease of use of the app or bot. They indicated
that the intervention was cumbersome significantly less than
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younger adults and they reported significantly higher total scores on
the usability scale when asked to rate the usability of the intervention,
further providing evidence against the stereotype that older adults
are not able to use or do not benefit as much from mHealth
interventions (27).

The heightened engagement and commitment of aging adults to the
Step Away alcohol intervention also emphasizes the need for tailored
features. These may include options for customizing the app’s format to
accommodate vision, dexterity, and other limitations commonly
associated with aging and discussed as barriers to mHealth use among
older adults (15). Additionally, the integration of age-specific educational
content, such as information regarding medication interactions,
physiological changes, the risks of alcohol use (28), and factors predictive
of AUD, like pain reliever misuse (29), could enhance the relevance and
effectiveness of mHealth interventions for older populations.

It should be noted that White participants utilized the intervention
for a significantly longer duration than participants of a racial or
ethnic minority. It is possible the difference in diversity of race/
ethnicity within the age groups may have influenced the difference in
utilization shown. While total visits and active days used did not differ
based on race/ethnicity, duration of use is an important utilization
metric that shows sustained engagement, and may be an important
utilization target for underrepresented populations. This difference
highlights the importance of the current initiative to recruit ethnically
diverse samples in mHealth research (30). mHealth interventions can
increase access to treatment, and racial and ethnic minorities
experience increased barriers to healthcare, suggesting that it is
important to further investigate mechanisms to engage racial and
ethnic minorities in mHealth interventions.

While the aging adults exhibited high engagement with the
intervention, it is also important to note that they showed higher levels
of alcohol consumption and lower readiness to change compared to
their younger counterparts. This observation is consistent with prior
research indicating that lower readiness to change can present a more
formidable barrier to treatment among older individuals compared to
younger populations (31). Nevertheless, aging participants displayed
significant improvements in readiness to change from baseline to
follow-up as much as younger adults did in this sample, with
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TABLE 4 System usability scale.

10.3389/fpubh.2024.1462737

Under 50 50+

M (SD)

M (SD)

1. T think I would use the Step Away app/chatbot frequently. 3.09 (1.46) 3.60 (1.00) 1.76 0.082
2.1 found the Step Away app/chatbot unnecessarily complex. 2.71(1.32) 2.17 (1.26) -1.93 0.057
3.1 thought the Step Away app/chatbot was easy to use. 3.59 (1.35) 3.97 (1.19) 1.34 0.183
4.1 think that I would need assistance to be able to use the Step Away app/chatbot. 2.19 (1.35) 1.73 (1.11) —-1.61 0.111
5.1 found the various functions in the Step Away app/chatbot well integrated. 3.33(1.27) 3.53 (1.36) 0.72 0.471
6. I thought there was too much inconsistency in the Step Away app/chatbot. 2.76 (1.30) 2.20 (1.03) —2.08% 0.040
7.1 would imagine that most people would learn to use the Step Away app/chatbot very quickly. 3.83 (1.09) 4.10 (0.99) 1.17 0.245
8.1 found the Step Away app/chatbot very cumbersome to use. 3.07 (1.40) 2.17 (1.18) —3.10%* 0.001
9. I felt very confident using the Step Away app/chatbot. 3.70 (1.11) 3.87 (1.22) 0.67 0.506
10. I needed to learn a lot of things before I could get going with the Step Away app/chatbot. 2.50 (1.27) 2.07 (1.14) —-1.61 0.111
Total System Usability Score 60.80 (21.96) 71.83 (22.47) —2.28% 0.025

Under 50 N=70. 50+ N=30.

participants progressing from contemplation to action stages of
change. This highlights the potential of mHealth interventions to
foster behavior change, even in the face of initial resistance, and to
potentially increase motivation to change. Overall, the findings of this
study suggest that mHealth interventions to reduce alcohol use hold
promise among aging adults and may serve as a valuable treatment
option to address the growing need within an aging population.

5.1 Limitations and future research

This study has several limitations that should be acknowledged.
As the bot was in early stages of development, some usage was not
recorded, hence the missing data present in the usage analyses. The
sample size was relatively small, with only 31 aging adults
participating, as the study was not specifically designed for aging
adults but drawn from a larger pilot study. A logical next step would
be to conduct a study with a larger sample, including actively
recruiting older individuals who are over the age of 65, and recruiting
more ethnic and racial minorities. Another limitation stems from the
recruitment method of convenience sampling through social media
which targeted individuals who owned smartphones, potentially
limiting the socioeconomic diversity and range of familiarity with
technology in the sample. The participants in this study may have had
greater comfort with technology than the general population.
Additionally, it is possible snowball recruitment may have occurred
in that those who noticed the ad could have informed others in their
social circle to the study. To obtain a more representative sample of
aging adults, future research could explore recruitment through
healthcare providers and aging adult service organizations, which
could provide technology support and outreach to a broader
demographic. As this was a secondary analysis, the age group samples
were not evenly distributed in ethnicity and ethnicity may have
influenced the results. Results should be interpreted with this
limitation in mind as these findings may not be generalizable across
ethnicities. It is important in future research to recruit a more diverse
sample and also stratify by race and ethnicity within age groups.
Moreover, further research should delve into the specific needs and
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barriers faced by aging adults to develop and adapt targeted and
effective  mHealth interventions that consider the unique
characteristics of this population.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding author.

Ethics statement

The studies involving humans were approved by University of
Alaska Anchorage. 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

RS: Writing - review & editing, Writing - original draft,
Visualization, Methodology, Investigation, Formal analysis, Data
curation, Conceptualization. AE: Writing - review & editing, Writing
draft, Validation,
administration, Methodology, Investigation, Formal analysis, Data

- original Software, Resources, Project
curation. PD: Writing - review & editing, Writing - original draft,
Visualization, Supervision, Resources, Investigation, Funding
acquisition, Conceptualization. DK: Writing - review & editing,
Writing - original draft, Visualization, Supervision, Resources,

Investigation, Funding acquisition, Conceptualization.

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. Research

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1462737
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Sedotto et al.

reported in this publication was supported by the National Institute
on Alcohol Abuse and Alcoholism of the National Institutes of Health
under award number R34AA026440. The content is the sole
responsibility of the authors and does not necessarily represent the
official views of the National Institutes of Health.

Conflict of interest

PD has financial interest in the company that owns Step
Away. He did not participate in data collection and analysis in
this study.

References

1. Grant BE, Chou SP, Saha TD, Pickering RP, Kerridge BT, Ruan WJ, et al. Prevalence
of 12-month alcohol use, high-risk drinking, and DSM-IV alcohol use disorder in the
United States, 2001-2002 to 2012-2013: results from the National Epidemiologic Survey
on alcohol and related conditions. JAMA Psychiatry. (2017) 74:911-23. doi: 10.1001/
jamapsychiatry.2017.2161

2. Kanasi E, Ayilavarapu S, Jones J. The aging population: demographics and the
biology of aging. Periodontol. (2000) 72:13-8. doi: 10.1111/prd.12126

3. Sklar AL, Gilbertson R, Boissoneault J, Prather R, Nixon §]J. Differential effects of
moderate alcohol consumption on performance among older and younger adults.
Alcohol Clin Exp Res. (2012) 36:2150-6. doi: 10.1111/].1530-0277.2012.01833.X

4. White AM, Orosz A, Powell PA, Koob GE. Alcohol and aging - an area of increasing
concern. Alcohol. (2023) 107:19-27. doi: 10.1016/j.alcohol.2022.07.005

5. Breslow RA, Dong C, White A. Prevalence of alcohol-interactive prescription
medication use among current drinkers: United States, 1999 to 2010. Alcohol Clin Exp
Res. (2015) 39:371-9. doi: 10.1111/acer.12633

6. Sorocco KH, Ferrell SW. Alcohol use among older adults. J Gen Psychol. (2006)
133:453-67. doi: 10.3200/GENP.133.4.453-467

7. Milward ], Deluca P, Drummond C, Kimergard A. Developing typologies of user
engagement with the BRANCH alcohol-harm reduction smartphone app: qualitative
study. JMIR Mhealth Uhealth. (2018) 6:e11692. doi: 10.2196/11692

8. Moos RH, Brennan PL, Schutte KK, Moos BS. High-risk alcohol consumption and
late-life alcohol use problems. Am J Public Health. (2004) 94:1985-91. doi: 10.2105/
AJPH.94.11.1985

9. Sedotto RNM, Edwards AE, Dulin PL, King DK. Engagement with mHealth alcohol
interventions: user perspectives on an app or Chatbot-delivered program to reduce
drinking. Health. (2024) 12:101. doi: 10.3390/healthcare12010101

10. Carra G, Crocamo C, Bartoli F Impact of a Mobile E-health intervention on binge
drinking in young people: the digital-alcohol risk alertness notifying network for
adolescents and young adults project. ] Adolesc Health. (2016) 58:520-6. doi: 10.1016/j.
jadohealth.2016.01.008

11. Kazemi DM, Borsari B, Levine MJ, Li S, Lamberson KA, Matta LA. A systematic
review of the mHealth interventions to prevent alcohol and substance abuse. ] Health
Commun. (2017) 22:413-32. doi: 10.1080/10810730.2017.1303556

12. Hutton A, Prichard I, Whitehead D, Thomas S, Rubin M, Sloand E, et al. mHealth
interventions to reduce alcohol use in young people: a systematic review of the literature.
Compr Child Adolesc Nurs. (2020) 43:171-202. doi: 10.1080/24694193.2019.1616008

13. Grossman JT, Frumkin MR, Rodebaugh TL, Lenze EJ. mHealth assessment and
intervention of depression and anxiety in older adults. Harv Rev Psychiatry. (2020)
28:203-14. doi: 10.1097/HRP.0000000000000255

14. Tajudeen FP, Bahar N, Maw Pin T, Saedon NI. Mobile technologies and healthy
ageing: a bibliometric analysis on publication trends and knowledge structure of
mHealth research for older adults. Int ] Hum Comput Interact. (2022) 38:118-30. doi:
10.1080/10447318.2021.1926115

15. van Acker J, Maenhout L, Compernolle S. Older adults’ user engagement with
Mobile health: a systematic review of qualitative and mixed-methods studies. Innov
Aging. (2023) 7:igad007. doi: 10.1093/geroni/igad007

16. Dulin PL, Gonzalez VM, Campbell K. Results of a pilot test of a self-administered
smartphone-based treatment system for alcohol use disorders: usability and early
outcomes. Subst Abus. (2014) 35:168-75. doi: 10.1080/08897077.2013.821437

Frontiers in Public Health

06

10.3389/fpubh.2024.1462737

The remaining authors declare that the research was conducted in
the absence of any commercial or 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.

17. Malte CA, Dulin PL, Baer JS, Fortney JC, Danner AN, Lott AMK, et al. Usability
and acceptability of a mobile app for the self-management of alcohol misuse among
veterans (step away): pilot cohort study. JMIR Mhealth Uhealth. (2021) 9:€25927. doi:
10.2196/25927

18.Dulin P, Mertz R, Edwards A, King D. Contrasting a mobile app with a
conversational chatbot for reducing alcohol consumption: randomized controlled pilot
trial. JMIR Form Res. (2022) 6:€33037. doi: 10.2196/33037

19. Saunders JB, Aasland OG, Babor TE La FJRD, Grant M. Development of the
alcohol use disorders identification test (AUDIT): WHO collaborative project on early
detection of persons with harmful alcohol consumption-II. Addiction. (1993)
88:791-804. doi: 10.1111/].1360-0443.1993.TB02093.X

20. Reinert DF, Allen JP. The alcohol use disorders identification test: an update of
research  findings. Alcohol Clin  Exp Res. (2007) 31:185-99. doi:
10.1111/].1530-0277.2006.00295.X

21. Miller WR. The drinker inventory of consequences (DrInC): An instrument for
assessing adverse consequences of alcohol abuse: Test manual (No. 95). US Department
of Health and Human Services, Public Health Service, National Institutes of Health,
National Institute on Alcohol Abuse and Alcoholism (1995).

22. Alterman Al, Cacciola JS, Ivey MA, Habing B, Lynch KG. Reliability and validity
of the alcohol short index of problems and a newly constructed drug short index of
problems. J Stud Alcohol Drugs. (2015) 70:304-7. doi: 10.15288/JSAD.2009.70.304

23.Sobell LC, Sobell MB. Timeline follow-back: A technique for assessing self-
reported alcohol consumption. In Measuring alcohol consumption: Psychosocial and
biochemical methods. Totowa, NJ: Humana Press. (1992), 41-72.

24.Rollnick S, Heather N, Gold R, Hall W. Development of a short ‘readiness to
change’ questionnaire for use in brief, opportunistic interventions among
excessive drinkers. Br ] Addict. (1992) 87:743-54. doi: 10.1111/].1360-0443.1992.
TB02720.X

25.Bangor A, Kortum PT, Miller JT. An empirical evaluation of the system
usability scale. Int J Hum Comput Interact. (2008) 24:574-94. doi:
10.1080/10447310802205776

26. Blow FC, Barry KL. Alcohol and substance misuse in older adults. Curr Psychiatry
Rep. (2012) 14:310-9. doi: 10.1007/s11920-012-0292-9

27. Kuerbis A, Mulliken A, Muench F, Moore AA, Gardner D. Older adults and mobile
technology: factors that enhance and inhibit utilization in the context of behavioral
health inhibit utilization in the context of behavioral health. Ment Health Addict Res.
(2017) 2, 1-11. doi: 10.15761/MHAR.1000136

28. Woodruff SI, Clapp JD, Sisneros D, Clapp E, Mccabe C, Diciccio R. Alcohol use risk
levels among older patients screened in emergency departments in Southern California.
Brief Report ] App Gerontol. (2009) 28:649-60. doi: 10.1177/0733464809338040

29.Quinn A, Mowbray O. Predictors of alcohol use disorders among baby
boomers across the life course. | Appl Gerontol. (2020) 39:880-8. doi:
10.1177/0733464818799249

30. Stowell E, Lyson MC, Saksono H. Designing and evaluating mHealth interventions
for vulnerable populations. Proceedings of the 2018 CHI conference on human factors in
computing systems, ACM. (2018) 15:1-17. doi: 10.1145/3173574.3173589

31. Choi NG, DiNitto DM, Marti CN. Treatment use, perceived need, and barriers to
seeking treatment for substance abuse and mental health problems among older adults
compared to younger adults. Drug Alcohol Depend. (2014) 145:113-20. doi: 10.1016/].
DRUGALCDEP.2014.10.004

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1462737
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1001/jamapsychiatry.2017.2161
https://doi.org/10.1001/jamapsychiatry.2017.2161
https://doi.org/10.1111/prd.12126
https://doi.org/10.1111/J.1530-0277.2012.01833.X
https://doi.org/10.1016/j.alcohol.2022.07.005
https://doi.org/10.1111/acer.12633
https://doi.org/10.3200/GENP.133.4.453-467
https://doi.org/10.2196/11692
https://doi.org/10.2105/AJPH.94.11.1985
https://doi.org/10.2105/AJPH.94.11.1985
https://doi.org/10.3390/healthcare12010101
https://doi.org/10.1016/j.jadohealth.2016.01.008
https://doi.org/10.1016/j.jadohealth.2016.01.008
https://doi.org/10.1080/10810730.2017.1303556
https://doi.org/10.1080/24694193.2019.1616008
https://doi.org/10.1097/HRP.0000000000000255
https://doi.org/10.1080/10447318.2021.1926115
https://doi.org/10.1093/geroni/igad007
https://doi.org/10.1080/08897077.2013.821437
https://doi.org/10.2196/25927
https://doi.org/10.2196/33037
https://doi.org/10.1111/J.1360-0443.1993.TB02093.X
https://doi.org/10.1111/J.1530-0277.2006.00295.X
https://doi.org/10.15288/JSAD.2009.70.304
https://doi.org/10.1111/J.1360-0443.1992.TB02720.X
https://doi.org/10.1111/J.1360-0443.1992.TB02720.X
https://doi.org/10.1080/10447310802205776
https://doi.org/10.1007/s11920-012-0292-9
https://doi.org/10.15761/MHAR.1000136
https://doi.org/10.1177/0733464809338040
https://doi.org/10.1177/0733464818799249
https://doi.org/10.1145/3173574.3173589
https://doi.org/10.1016/J.DRUGALCDEP.2014.10.004
https://doi.org/10.1016/J.DRUGALCDEP.2014.10.004

	Brief report: Aging adult utilization of an mHealth intervention for problem drinking
	1 Introduction
	2 Methods
	2.1 Recruitment
	2.2 Data collection
	2.3 Measures

	3 Analysis
	4 Results
	4.1 Sample
	4.2 Drinking measures
	4.3 Utilization and acceptability

	5 Discussion
	5.1 Limitations and future research


	References

