The effect of an alcohol ignition interlock programme upon the costs of medical care utilization among DWI offenders
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Introduction

Drinking and driving is largely a precursor of alcohol problems. Consequently many rehabilitation programmes for DWI (driving while impaired) offenders have been practised. Wells-Parker et al. reported in 1994 a comprehensive meta-analysis of different remedial intervention studies.
 They found an average effect of remediation on drinking/driving recidivism of 8-9% compared to no remediation and a similar effect scale for crashes involving alcohol. 

The Swedish alcohol ignition interlock programme (AIIP) has been running since 1999. It is a voluntary programme permitting a DWI offender to drive a car for 2 years provided an interlock is installed. The individuals are liable for all the costs themselves. The programme focuses strongly on changes in alcohol habits and the rules for continuing in the AIIP are extremely strict. Thus only a few alcohol positive interlock breath tests are permitted and during the second trial year the individual has to live such a sober life that the tested alcohol indicators are not elevated at all. Consequently, those individuals who do not reduce their alcohol consumption are dismissed from the programme.

As the Swedish AIIP provides data permitting an analysis of the healthcare costs due to hospitalization, sick leave and also the costs of disability pension, we found it of interest to make a comparison with more established treatment programmes for alcoholics.

Three periods – pre- and post-treatment and the treatment period itself  - have been compared. The study has an intent-to-treat design and can be characterized as quasi-experimental, where a non-equivalent control group has been used for comparison. The control group has been selected to be as close as possible to the experimental group. 

Materials and methods
Treatment and comparison groups

The treatment group consists of those DWI offenders who voluntarily chose to participate in the AIIP. Those applying for the programme had to undergo an initial medical examination, where the results from biological alcohol markers and urine samples were analyzed. All the DWI offenders, irrespective of results with respect to biomarkers, were accepted into the
programme except for those with serious medical problems, such as epilepsy or cognitive disturbances, and those for whom other drugs were detected in their urine. 

After two weeks in the programme a medical assessment was carried out to determine if the participants met DSM IV criteria
 for alcohol dependence or alcohol abuse, and 59% satisfied those criteria. Medical checkups were conducted every third month, with eight in total during the two years of the programme. With few exceptions, the interlock users met the same doctor at each checkup, and were interviewed about their present alcohol habits and given feedback concerning the levels of the biological alcohol markers. They were carefully informed about the demand of normal levels of these markers after 12 months in the programme and onwards. 

The participants were dismissed from the AIIP if they presented more than two sets of alcohol positive breath tests in the interlock device or if the alcohol markers did not show normal levels after twelve months and onwards in the programme. 

The control group was recruited from those 18 counties that did not initially offer the AIIP. All those whose licence has been revoked for at least 12 months due to drink-driving were asked whether they would have applied for an AIIP had they been given the opportunity. Of those surveyed, 14% answered yes. This recruitment method assured that the participants in the control group resemble the AIIP participants in regards to their willingness to participate in an AIIP programme, and it is reasonable to assume that willingness to participate is correlated with the outcome variables. There are, however, some differences between the two groups regarding age, marital status, income and employment. Adjustments for these factors are discussed below. 

Cost analysis: Three different costs were calculated: The cost for sickness benefit, disability pension and caring for inpatients. Each reported cost has been recalculated to the 2003 price index.

Calculation of the cost for sickness benefit and disability pension: The start and end date and the degree of the sick leave and disability pension periods were combined with the annually paid out benefit for each person (supplied by Statistics Sweden). An average cost per day for each calendar year was calculated and then used for calculating the total costs during the year for the different periods. If the sick leave/disability pension period occurred over two or more calendar years the cost per day was calculated as a weighted average for the entire period.

Calculation of the cost for inpatient care: For each individual the diagnosis code (ICD-10 primarily and ICD-9 for the earliest years) for every inpatient visit during the period studied was recorded. The cost for the different diagnoses for each year was obtained from a case-costing database, administered by The Swedish Association of Local Authorities and Regions, which collects data from about 30% of Swedish hospitals and calculates the average cost for the whole visit under the diagnosis in question. 

Results

This study is an investigation of the 1,156 people aged 24-60 who participated in the AIIP between 1999 and December 2004. Less than five percent of the applicants have been rejected as a consequence of other medical problems. 
Of the drink-drivers who have had the chance to participate, 11% have elected to be included in the AIIP. Ten percent of the participants are women.
Of those starting in the AIIP 52% were able to complete the entire 2-year programme and 48% were dismissed or decided to quit. As the study has an intent-to-treat design also those being dismissed from the AIIP are included in the analysis.

The control group includes a total of 815 people aged 24-60.
Calculated costs in total

The expected total costs according to the regression analysis are given in Table 1. Here we find a yearly AIIP gain of over 1,000 Euro (SEK 9,610) for the treatment period. This is 25% of the average expected cost of SEK 36,090 (not shown in the table) according to the model and for all individuals as controls. For the post-treatment period the corresponding gain is non-significant. 

The above analyses include all the original AIIP group members regardless of whether they complied with and completed the programme. If dropouts are excluded from the analysis, the corresponding expected yearly AIIP gain is 1,420 Euro for the treatment period, which amounts to 37% of the average expected cost here. For the post-treatment period the corresponding gain versus controls is 650 Euro, corresponding to 20% lower costs.
Table 1. Total healthcare costs. Expected cost differences from regression analysis between AIIP participants and controls. Average costs in SEK per person and year. 

	
	Total cost difference (SEK)

	Comparison
	N
	All as AIIP participants
	All as controls
	Difference (controls – AIIP participants

	Administration period to pre-treatment period
	1799
	8213
	16435
	8220

	Treatment period to pre-treatment period
	1712
	2958
	12568
	9610

	Post-treatment period to pre-treatment period
	1095
	7649
	8300
	651

	
	
	 
	 
	


Discussion
To comply with the strict rules of the AIIP, the participants have to reduce their alcohol consumption, and consequently positive health effects could be expected. Such effects, with less need of hospital care and less use of sick leave, have recently been demonstrated.3 Here we have calculated the costs associated with hospital care, sick leave and disability pension. The direct link between DWI offences and sick leave data and costs of healthcare consumption has, to our knowledge, not been studied before. On the other hand there are several recent studies of the effect on medical care use and medical cost offset of alcoholism treatment. 4 5 6 In two of these studies the included patients met the DSM-IV criteria for drug or alcohol abuse/dependence. In another study, the amount of reported alcohol intake was classified into different groups and the association between alcohol consumption and medical care costs was examined.7 
The costs for sick leave/disability pension and inpatient care develop quite differently among those in the AIIP, permitted to drive, and those in the control group who have their license revoked. Somewhat different average annual costs are observed in the two groups already during the pre-treatment period. This pre-treatment trend of cost differences between the AIIP and control groups may suggest prior group level divergences that could effect the treatment and post-treatment outcomes. Irrespective of this, the regression analysis demonstrates that the participation in the AIIP significantly reduces total healthcare costs compared to those of the individuals in the control group during the 2-year treatment period. Thus an annual cost difference of over 1,000 Euro was estimated per individual during this period. It was also observed that the costs in the AIIP and control groups started to converge already after the first year in the programme, and the statistical analyses could not demonstrate any difference on group level in the post-treatment period. This trend of convergence between the AIIP and control groups contradicts the suggestion of prior and lasting group level divergences. While the positive healthcare effects disappear for the whole group of AIIP participants in the post-treatment period it is obvious that the healthcare costs still remain lower for the subgroup who completed the 2-year programme by demonstrating sobriety. Thus the convergence between
the entire AIIP group and the control group mainly seems to be explained by the fact that those 48% of the participants being dismissed due to continued alcohol abuse require more healthcare.

When Holder et al. examined the costs of medical care prior to and following alcoholism treatment and compared the effects of three different treatment modalities, they could not find a direct association between drinking and medical care costs.4 On the other hand they noticed varying cost-savings potentials for the different treatments. Anzai et al. observed that the number of hospital days and inpatient care costs showed a U-shaped relationship with alcohol consumption and that the inpatient costs were highest for those consuming most alcohol.7 In agreement with their observations we found the highest costs for sick leave/disability pension and for hospital care among those diagnosed as alcohol dependent and among those self-reporting the most dangerous alcohol habits according to AUDIT. In previous studies we also demonstrated how alcohol consumption decreased during the programme, as measured through biological alcohol markers and AUDIT.8 9 All these findings strongly support the suggestion that the harmful effects of alcohol consumption are crucial in healthcare utilization. Nevertheless the social benefit of being allowed to drive, as well as the high costs each participant had to pay himself, may also contribute to the positive health effects.
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