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Abstract
Faced with evidence of relapse to alcohol use during quarterly therapeutic home passes a therapeutic community initiated the use of continuous alcohol monitoring (CAM) and Etg testing to support home pass alcohol abstinence on April 1, 2007. A systematic effort was undertaken to assess the impact of this program on alcohol use. Methods: Using a quasi-experimental design the investigators compared the rate of home pass alcohol consumption over the first seventeen (17) months of the CAM program with a conservative estimate of the rate of home pass alcohol consumption prior to the initiation of the CAM program. Residents were anonymously surveyed with regard to selected attitudes and opinions about CAM, routine urine drug screening and abstinence The First at Blue Ridge clinical staff was queried as to their evaluation of the CAM program Results: The conservative estimate of the base rate of any home pass  alcohol use was one in ten passes (10%). During the CAM trial period of seventeen (17) months for a total of one hundred and sixty-four (164) weekend passes no alcohol consumption was documented by either CAM or urine Etg testing. The impact of the CAM monitoring on the rate of post pass urine drug screens is covered in a separate publication. Of residents surveyed 3/4 believed CAM was an effective alcohol abstinence support technology and 2/3 supported the continued routine use of CAM in this setting a rate of endorsement significantly lower than for urine drug screening. Clinical staff evaluations of CAM were overwhelmingly positive. The Null Hypothesis that CAM has no impact home pass alcohol consumption is rejected by these finding at a high level of confidence. Data collection is continuing to explore the impact of CAM on post pass urine drug screens positive rates. The limitations of the study are discussed. Conclusion: Preliminary finding suggest that CAM is a highly effective deterrent to alcohol use in this therapeutic community setting. Residents judged CAM to be an acceptable alcohol abstinence support technology. . Firm conclusions about relapse risk reduction and the relative cost-effectiveness of CAM compared to alternatives approaches awaits further observation in the study setting, independent replication in other settings and the use of appropriate experimental controls.
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Introduction:
Abstinence is widely assumed to be a necessary though not sufficient basis for effective addiction treatment.

 The majority of treatment programs in the US are abstinence based and 12-step oriented.
 Treatment programs employ various abstinence accountability technologies. Some substances of abuse are notoriously difficult to monitor because of their transience in various body fluid compartments. This has particularly been the case with alcohol. A recent and little used approach to alcohol abstinence monitoring that has been recommended for alcohol abstinence support in addiction treatment settings is sweat testing.
Two types of technologies are available in the form of patch tests
 and “continuous” alcohol monitoring (CAM).
 Sweat alcohol patch tests have not found general acceptance due to technical limitations. CAM in contrast is now in general use throughout the US for court related applications with over 70,000 individuals monitored to date. The purpose of this report is to document the preliminary results on the use of CAM technology to support alcohol abstinence and prevent relapse in a therapeutic community setting.
The Study Setting:
FIRST at Blue Ridge, Inc., is a long- term residential, therapeutic, treatment program for individuals with chronic substance dependence with a history of multiple past treatment failures located in Ridgecrest, North Carolina. The program’s mission is to provide opportunity, guidance, and education to those with addictions and assist them to make positive life changes, in order to become responsible and productive members of society.

FIRST is a highly structured modified therapeutic community with a twelve-step focused clinical overlay. Residents do not pay a fee to be part of the program because the vocational components of the program generate revenue to support the treatment effort. Residents make a commitment to remain until they successfully complete all program requirements, which includes completing the program curriculum; working towards obtaining a GED, or at the minimum increasing their scores on standardized tests in English, Vocabulary, Math, and Reading; and obtaining an AA/NA sponsor as well as active participation in the fellowships. This can be accomplished in twelve to eighteen months depending on the individual’s needs, progress, and commitment. 

The scope of services offered by FIRST includes vocational and basic education, rehabilitation and counseling in individual and group therapy sessions, referrals to intervention and prevention education for family members, access to off-site community based medical and mental health services and the opportunity for those residents who want to continue their education to enroll in local community and state colleges. Treatment approaches are employed which strengthen the relationship between the resident and their natural and extended family, explore the risks of substance abuse and the benefits of abstinence and integrate the resident into a 12-step recovery network. Residents are required to demonstrate their employability and undertake work as a means of “earning” their way through the program. This establishes a twelve to eighteen month job history for each successful completer. Therapeutic home passes (4 days and 3 nights) are a routine feature of the program after the resident has successfully completed the first phases of treatment (about 90 days after admission).
FIRST is funded mostly through its Business Training Schools run by FIRST residents and through contracts with local employers who act as Vocational Training Partners. FIRST has also received some additional support from grants. However it is in the contracts and the internal business schools where the residents learn and prove their ability to hold down a job and develop the work ethic needed to succeed in life as well as in the job market.
The CAM Technology and its Limitations

[Figure 1] About Here
Extensive research since the 1930s has established that about 1% of all alcohol consumed by humans passes unaltered through the skin.
 Alcohol Monitoring Systems, Inc.(AMS) the developer and manufacturer of a continuous alcohol monitoring (CAM) device (SCRAM®) exploits this process allowing an individual’s alcohol consumption to be monitored in an automated, remote, continuous and passive manner.
 This CAM device provides frequent, periodic measurements of transdermal alcohol concentrations (TAC), skin surface temperature and infrared reflectivity of the skin. This data is stored in the monitoring device attached to the subject’s ankle. The data is uploaded daily through a modem to a secure computer, interrogated by a computer algorithm, validated by technical staff at the AMS datacenter in Colorado and reported via the internet to the appropriate monitor (see Figure 1). Alerts and notifications occur for clinically significant events including failure to upload at the designated time, removal of the device, tampering with the device or alcohol consumption. AMS designed SCRAM® for use by the judicial system in such a manner as to minimize the probability of reporting a person as drinking when in fact they were not drinking. SCRAM’s specificity is reported by the manufacturer at 99.6% (4 false positives out of 1000 “validated” drinking events). This specificity is supported by independent validity trials.
To achieve this result AMS established criteria that only drinking events that achieve a TAC of 0.02% or higher would be validated and reported. A consequence of this extremely high specificity is a reduction in the ability of SCRAM® to detect low level drinking events. The sensitivity of SCRAM® is in the range of 95% for drinking events that produce a BrAC of 0.02% or higher. This is an average figure. Sensitivity varies from individual to individual based personal characteristics including the sweating efficiency of the skin under the monitor, their alcohol metabolism rate, their total body weight and their level of physical conditioning (% body fat). Sensitivity also varies by context including how much alcohol is consumed, how quickly it is consumed and the relationship of consumption to meal consumption. Although the BrAC can not be reliably inferred from a given TAC reading, classification of validated drinking events into low, medium and high level consumption events can be accomplished with a high level or reliability using the SCRAM® device. Typical SCRAM® compliance and consumption reports are shown in Figure 2.
[Figure 2] About Here
The SCRAM design characteristics mean that low levels of alcohol consumption may be missed. In one sense this is a weakness in that the device may not detect a drinking episode of a single drink. However, one might also consider this an advantage in that only intoxication or clinically relevant use will be detected. Since by definition, addiction tends to involve a loss of control over consumption, it is not likely that a dependent person will succeed in consistently drinking a single drink. A second advantage is that environmental exposure is very unlikely to trigger a false positive consumption report. .

After working with over 700 clients in the judicial system one of us
 has documented that over 80% of individuals with multiple DUIs (presumed alcoholics) required to use CAM completed on average over 60 days of monitoring without a single confirmed drinking event, 15% are compliant after drinking once, and 5% continue to consume despite the certainty of adverse personal consequences such as jail. Additionally a few clients have continued using the alcohol monitor beyond the court mandated duration at their own expense based on their perception that CAM accountability supported their recovery and provided reassurance to themselves and others. These incidental observations suggested that CAM may have a powerful deterrent effect on alcohol consumption and might have a valuable role to play in the addiction treatment setting.
Methodology:

The base rate of home pass alcohol consumption was estimated by two methods:
1. the rate of positive routine post-pass urine screens and
2. the opinion of residents obtained through an anonymous survey.

Method 1: Observed urine collections are routinely done at the time a resident returns from a pass. This sample is screen tested on site using one six panel field test for methamphetamine, amphetamine, cocaine, opiates, benzodiazepines and THC. Positive screens are sent on to a reference laboratory for confirmation.
 Only laboratory confirmed samples are counted as positive. During the base period no routine accountability testing for alcohol consumption was used. For cause breath testing is used for confirmation or rule out alcohol use. All urine testing results are stored chronologically in a log book. Based on the assumption that the rate of pass alcohol consumption would be at least high as the rate for all other substances combined we documented the rate of pass urines positive for one or more drug class and took that as one conservative estimate of the rate of pass alcohol consumption.
Method 2: A survey that included questions related to home pass alcohol use was employed. The survey was administered on Wednesday, November 21st. At 5:00 PM in the facility cafeteria.
 Once all residents on site had assembled the surveys were passed out together with an explanatory cover letter and self-sealing envelope. While residents were reading the instructions the survey proctor emphasized that the survey was anonymous, the purpose of the survey was to improve services and that participation was voluntary. A total of 52 surveys were distributed in this fashion. An additional 13 surveys were administered to residents in re-entry status on a one-on-one basis between that Wednesday and the following Sunday.
The measurement of home pass alcohol consumption during the seventeen month trial period was by either CAM monitoring or post-pass urine Etg testing. Etg testing was used only for those residents that refused to use CAM or when the resident was traveling by air because of concern about the CAM monitor passing airport security. CAM monitoring was provided free to the resident. The resident paid $20 out of pocket for the Etg testing. Etg testing was further discouraged by informing the resident that the risk of a false positive test result on Etg testing was much higher than for CAM and that any positive Etg tests would be considered true positives The CAM data obtained was analyzed for evidence of alcohol consumption through the used of a proprietary algorithm developed by the manufacturer (AMS). All CAM data analyses and results reported by AMS on their secure website were taken as valid without further analysis by the research team.

Results:
The rate of positive post home pass urine drug screens during the base period six (6) positives out of eighty-nine (89) tests or seven percent (6.7%). The resident survey response rate was 80%(52/65) Thirty percent (30%) of respondents reported first hand knowledge of home pass drug use and twenty three percent (23%) reported first hand knowledge of home pass alcohol use. Resident estimate of home pass drug and alcohol use averaged in the range of 10-15% for both categories. Thus the rate of positive post test urine screens and the resident estimate of pass drug use are in reasonable agreement particularly considering the fact that urine screen sensitivity is not 100% and the probably that some early pass or low level use was missed. From these considerations we elected set the estimate of pass alcohol consumption in the base period at the low range of the resident estimate or ten percent (10%).
 
Table 1 about Here
There were no alcohol consumption events documented on CAM or Etg during the observation period involving 164 passes. As can be seen in Table 1., the chance of this result occurring by chance assuming a pre CAM program pass alcohol consumption base rate of ten percent (10%) is extremely remote. Resident survey responses reflected the impact CAM on alcohol use risk. When asked to compare urine drug screening and CAM as abstinence support tools, 91% endorsed urine screening and 71% endorsed CAM. When asked for their recommendation regarding continued use of the technology 91% endorsed urine testing and 68% endorsed CAM for continued routine use. This result must be viewed in the light that at the time of the survey a significant number of residents (20-30%) had not as yet been on pass and had not worn the CAM monitor.
Unstructured feedback from the FIRST management and clinical staff revealed a significant positive regard for CAM monitoring. A common belief among First residents who see themselves primarily as narcotic or stimulant abusers is that alcohol is “not a problem”. One of the most important advantages reported by the staff is that the CAM program convinced the residents that alcohol use on pass is not acceptable and increases the risk of relapse regardless of the resident’s drug of choice. Typical staff comments included:
“SCRAM has been a huge asset to our organization. It prevents our clients from drinking when they are most at risk in early recovery.”

“We have seen a dramatic decrease in client alcohol consumption due to SCRAM’s monitoring system. Clients know they cannot drink when off property. SCRAM reinforces this and is a reminder that drinking is not OK in addiction. The equipment takes away the temptation.”
The SCRAM bracelet is a good tool for helping the resident control their alcohol addiction. It holds them accountable for their life.”
There were several critical responses elicited from the staff. Residents reported to staff mild physical discomfort and irritation while wearing the monitor. This was most significant on the first day of use and was largely resolved by the third or fourth day. Resident also reported some initial disruption of their sleep. Finally, residents reported a sense of social stigma about wearing the monitor and anxiety about being asked about it by family and friends. The sole concern by the staff had to do with the cost of the service ($10/ monitoring day or $40/pass compared with $20/Etg test). 
Discussion:
In the First at Blue Ridge environment CAM has had a profound impact on therapeutic pass alcohol consumption. By the Fisher’s Exact Test this result is very unlikely to have occurred by chance. It is assumed that this result is a combination of an inherent deterrent effect of CAM, the perception of the residents that the technology works as advertised, resident concern about the consequences of any detected alcohol consumption and the enthusiastic and assertive manner with which the First professional staff has implemented and executed the program. Without proper resident CAM education and preparation the effect may have been much smaller. If the CAM deterrent effect holds up in future research, determining the mechanism of the effect will require more elaborate research design methodology.
At a descriptive level CAM appears to be both well tolerated and positively embraced in this setting. Only a few residents refused the ware CAM and opted for Etg testing. The basis of the refusals appeared to embarrassment about wearing the CAM monitor in public. A sense of stigma about wearing the CAM monitor together with the newness of the technology may have contributed to the lower rate of resident endorsement for CAM in comparison to urine drug testing. Nevertheless a majority of residents viewed CAM as both effective and appropriate for routine use. The FIRST professional staff views of CAM were extremely positive. The First management staff has concluded basted on this trial that the benefits of CAM including costs savings associated with relapses avoided far outweigh the cost of the monitoring itself. 

We see both client and treatment system accountability together with an outcome driven focus as an essential components of any effective addiction treatment strategy. With the current stigma surrounding the specificity of EtG testing
, CAM may emerge as a viable approach to rigorous accountability for alcohol consumption in some substance abuse treatment settings. CAM and other wearable drug monitoring systems under development may prove to be advances in improving the effectiveness of addiction treatment through enhanced accountability. Documentation of the contribution of CAM in this respect will require further observation in the present setting, independent replication in other settings, the proper use of control groups and systematic cost effectiveness and cost benefit analyses.
Conclusion
Preliminary finding suggest that CAM was a highly effective deterrent to alcohol use in this therapeutic community setting. Residents judged CAM to be an acceptable alcohol abstinence support technology. First clinical staff reported positive and clinically relevant benefits from CAM use. Firm conclusions about relapse risk reduction and the relative cost-effectiveness of CAM compared to alternatives approaches awaits further observation in the study setting, independent replication in other settings and the use of appropriate experimental controls.

	CAM Status

	No Alcohol 
	Alcohol
	     Total

	No CAM* 
	148
	16
	164

	With CAM
	164
	0

	164

	Total
	312
	16
	328


	Fisher's exact test

* Estimated or expected number of pass alcohol consumption events
  The two-tailed P value < 0.001 


Table 1

He Impact of CAM on Pass Alcohol Consumption-
The Probability of the Observed Frequency Occurring by Chance

Assuming a Base Rate of 10%

(Fisher’s exact test)
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Figure 1

The SCRAM® Monitoring System
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Figure 2

Typical SCRAM® Compliance and Consumption Reports
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�  Dr. Hankins who serves as Medical Director of Rehabilitation Support Services which provides the SCRAM® alcohol monitoring technology to North Carolina and parts of Florida.


� All testing is done under the supervision of Redwood Toxicology Laboratory, 3650 Westwind Blvd., Santa Rosa, CA, 95403, � HYPERLINK "http://www.redwoodtoxicology.com" ��www.redwoodtoxicology.com�, 800-255-2159. They provide the Reditest®, a six panel dipstrip system.


� A copy of the survey is available by contacting Gary C Hankins, MD, at gcolfaxh@rehabsupport.org.


� Also consideration was given to the fact that First at Blue Ridge residents are typically chronic heavy drug users who do not consider alcohol a “a problem” or as their drug of choice and that alcohol is legal, readily available and cheap.


� ___, The Role of Biomarkers in the Treatment of Alcohol Use Disorders, SAMHSA Substance Abuse Treatment Advisory, 2006, 4(5), 1-8.





© 2008 Gary C Hankins, MD
PAGE  
10
© 2008, Gary C Hankins, MD


