
INTRODUCTION
• Wearable biosensors expand alcohol monitoring 

opportunities in research, treatment, and forensic settings.
• Transdermal alcohol monitors (TAM) reliably measure 

transdermal alcohol concentration (TAC) (Marques & 
McKnight, 2007, 2009; van Egmon et al., 2021).

• Remote breathalyzers measure breath alcohol concentration 
(BrAC) and are common in research and treatment (Alessi & 
Petry, 2013, Buono et al., 2022).

• Prior studies comparing TAC and BrAC focus on scheduled
testing periods (Dougherty et al., 2012, 2014).

• Limited research examines off-cycle periods (times 
between last BrAC test of one day and the first of the 
next).

• Off-cycle alcohol use may go undetected with traditional 
BrAC protocols, leaving monitoring gaps.

PURPOSE
This study compares scheduled BrAC testing with continuous 
TAC data to assess the limitations of remote BrAC monitoring, 
particularly during off-cycle periods.

METHODS
• Participants: N=40 non-treatment-seeking recreational 

drinkers aged 21 years or older.
• Design: 28-day remote monitoring observational study.
• BrAC Monitoring: 4 scheduled tests/day via Soberlink 

remote breathalyzer; compliant = on-time, BrAC ≤0.02 g/dL, 
identity-verified.

• TAC Monitoring: Continuous monitoring via SCRAM CAM 
transdermal ankle monitor.

• Analysis Focus: Off-cycle events (between final BrAC test of 
the day and first BrAC test of the next-day ).

CONCLUSION
• Remote BrAC testing can miss off-cycle drinking (e.g., 

overnight).
• Findings highlight the limits of scheduled BrAC alone. 
• Supplementary methods (e.g., continuous TAC or 

biomarkers like PEth) may provide a fuller picture of alcohol 
consumption behavior.

KEY FINDINGS
• 206 of 1085 days (19%) had off-cycle drinking events 

detected by TAC.
• 136 of 206 events (66%) were also detected by BrAC.
• 26 of 40 participants (65%) had ≥1 off-cycle event.
• Of 104 off-cycle events after a compliant evening BrAC:

• 27 (26%) led to a noncompliant BrAC the next morning
• 77 (74%) still had a compliant BrAC the next morning

RESULTS

REFERENCES
Alessi, S. M., & Petry, N. M. (2013). A randomized study of cellphone technology to reinforce alcohol abstinence in the natural environment. Addiction, 108(5), 900–909. 

https://doi.org/10.1111/add.12093
Buono, F. D., Gleed, C., Boldin, M., Aviles, A., & Wheeler, N. (2022). Preliminary effectiveness of a remotely monitored blood alcohol concentration device as treatment 

modality: Protocol for a randomized controlled trial. JMIR Research Protocols, 11(1), e30186. https://doi.org/10.2196/30186
Dougherty, D. M., Hill-Kapturczak, N., Liang, Y., Karns, T. E., Cates, S. E., Lake, S. L., Mullen, J., & Roache, J. D. (2014). Use of continuous transdermal alcohol monitoring during a 

contingency management procedure to reduce excessive alcohol use. Drug and Alcohol Dependence, 142, 301–306. https://doi.org/10.1016/j.drugalcdep.2014.06.039
Dougherty, D. M., Charles, N. E., Acheson, A., John, S., Furr, R. M., & Hill-Kapturczak, N. (2012). Comparing the detection of transdermal and breath alcohol concentrations 

during periods of alcohol consumption ranging from moderate drinking to binge drinking. Experimental and Clinical Psychopharmacology, 20(5), 373–381. 
https://doi.org/10.1037/a0029021

Marques, P. R., & McKnight, A. S. (2007). Evaluating transdermal alcohol measuring devices (Report No. DOT HS 810 875). National Highway Traffic Safety Administration. 
https://one.nhtsa.gov/DOT/NHTSA/Traffic%20Injury%20Control/Articles/Associated%20Files/810875.pdf

Marques, P. R., & McKnight, A. S. (2009). Field and laboratory alcohol detection with 2 types of transdermal devices. Alcoholism: Clinical and Experimental Research, 33(4), 
703–711. https://doi.org/10.1111/j.1530-0277.2008.00887.x

Roache, J. D., Karns-Wright, T. E., Goros, M., Hill-Kapturczak, N., Mathias, C. W., & Dougherty, D. M. (2019). Processing transdermal alcohol concentration (TAC) data to detect low-
level drinking. Alcohol, 81, 101–110. https://doi.org/10.1016/j.alcohol.2018.08.014
van Egmond, K., Wright, C. J. C., Livingston, M., & Kuntsche, E. (2021). A parallel test of the SCRAM-CAM transdermal monitors ensuring reliability. Drug and Alcohol Review, 

40(7), 1122–1130. https://doi.org/10.1111/dar.13353

Detection Limitations of Remote Breath Alcohol Monitoring: 
Transdermal Alcohol Monitoring Detected Off-Cycle Drinking 
Events in a Contingency Management Protocol
Heimlich, D.1, Mack, A.1, White, B.1, Haczkiewicz, C.1, Ahmad, A.1, Loredo, D.1 McDonough, K.1  Hill-Kapturczak, N.2, Vingren, J.3, Blumenthal, H.1, & Dougherty, D.1 *
1University of North Texas, Psychology, Denton, Texas, USA 76203  
2UT Health San Antonio, Psychiatry, San Antonio, Texas, USA 78229  
3University of North Texas, Kinesiology Health Promotion and Recreation, Denton, Texas, USA 76203 

Description Count

Total TAC-detected off-cycle drinking events following a compliant evening test 104

Total off-cycle events with compliant BrAC test the next morning 77

Total off-cycle events with non-compliant BrAC test the next morning 27

Description Count
Total off-cycle drinking events detected by TAC readings 206

Total drinking events concurrently detected by TAC and BrAC readings 136

Participants with at least one drinking event that began during the off-cycle 26

Total number of days observed 1085

Total number of participants 40
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Example of TAC Detected Off-Cycle Drinking Event

Next Morning BrAC Detection Following Off-Cycle Drinking & Prior Compliant Evening BrAC
Test

Off-Cycle Drinking Events Per Participant

➢ Bar graph showing the frequency of TAC-Detected off-cycle drinking events by participant (≥1 event).

➢ Stacked bar graph showing TAC-detected off-cycle drinking events by participant (≥1 event). Color 
differentiation show next-morning BrAC outcome (compliant vs. noncompliant).


