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SUMMARY
This paper outlines the toxicology results from 1014 cases of claimed drug facilitated sexual assault analysed at the Forensic Science Service, London Laboratory between January 2000 and December 2002.  Where appropriate, either a whole blood sample and/or a urine sample was analysed for alcohol, common drugs of abuse and potentially stupefying drugs.  The results were interpreted with respect to the numbers of drugs detected and an attempt was made to distinguish between voluntary and involuntary ingestion from information supplied.

Alcohol (either alone or with an illicit and/or medicinal drug) was detected in 470 (46%) of all cases.  Illicit drugs were detected in 344 cases (34%), with cannabis being the most commonly detected (26% of cases), followed by cocaine (11%). 
In 21 cases (2%), a sedative or disinhibiting drug was detected which had not been admitted and could therefore be an instance of deliberate spiking.  This included 3 cases in which complainants were allegedly given Ecstasy (MDMA) without their knowledge.  Other drugs detected included GHB and the benzodiazepine drugs diazepam and temazepam.  Another 9 cases (1%) involved the complainant being either given or forced to ingest pharmaceutical tablets or an illicit drug. 

INTRODUCTION

Cases of alleged drug facilitated sexual assault (DFSA) are encountered frequently in the United Kingdom (UK).  The Forensic Science Service is the major provider of forensic services in the UK and nearly all of its work involves crime cases submitted by police forces.  It deals with approximately 500 cases of claimed DFSA annually.  Generally, the Forensic Science Service, London Laboratory analyses toxicology samples submitted by Police forces in the southern half of England and Wales whereas the Forensic Science Service, Chorley Laboratory analyses toxicology samples submitted by Police forces in the northern half of England and Wales.  Several papers have reported the incidence of alcohol and drugs in DFSA cases in the USA1-5 but none have been reported to date for the UK.  A number of papers have also been published giving advice for the prevention and investigation of such crimes6-7.

Over the past few years, the subject of DFSA has generated widespread media interest.  The media have adopted the term ‘date-rape’ to describe such cases although many of these cases are clearly not ‘dates’.  Toxicology practitioners generally prefer to use the term DFSA instead which can be defined as the use of a drug, noxious substance or chemical agent to facilitate sexual contact.  In the media, there has been a particular association of the benzodiazepine drug flunitrazepam (Rohypnol®), and more recently GHB (gammahydroxy-butyrate) and ketamine, with the crime2-3,8-10.  The sedative properties of these drugs, which make them desirable as agents for this type of crime, have been well documented in the literature1-8.  Alcohol will potentiate their sedative effects.  There is, however, no strong scientific evidence that any one drug in particular is being used, although both Flunitrazepam11 and GHB12 have been reported to have been used in DFSA cases outside the UK.  It is well known that a number of other sedative drugs could potentially be used e.g. other benzodiazepine drugs, zopiclone and antihistamines6-8.  The majority of these are medicinal drugs with legitimate therapeutic properties. 

The desired effect of administering a chemical agent in DFSA cases is to produce sedative and hypnotic (i.e. sleep-inducing) effects, to alter the victim’s behaviour and to cause anterograde amnesia so that the victim has no recollection of events6,8,13.  These effects can all increase the victim’s susceptibility to sexual assault.  A typical scenario involves the victim having ingested a drink (often bought by an unknown individual) after which they had little, partial or no recollection of events for a period of time.  The victim may have awoken many hours later in unfamiliar surroundings, sometimes in a state of undress or partial dress, and sometimes in the company of an unfamiliar person which consequently led them to fear that they had been raped or sexually assaulted in the intervening period.  Occasionally, they may have had “flashbacks” to this incident at a later date.  There may often be a considerable time delay before the victim reported the allegation to police as some may have been reluctant to do so until they had discussed the events with friends/relatives or until their memory had returned. 

DFSA is not a new crime.  In the UK, the Offences Against the Person Act 1861 and, more recently, the Sexual Offences Act 1956 and 2003, include legislation concerning such crimes.  This legislation covers those people directly involved in administering the drug as well as those who take advantage of a person in that state.  There has, however, been an increase in recent years in the number of claims of DFSA which may be as a consequence of heightened awareness following media interest.

STUDY PROTOCOL

In this study, we have recorded how many of the alleged DFSA cases analysed contained alcohol, illicit drugs and therapeutic drugs (whether potentially stupefying or not).  However, the main interests of this study were two-fold:  

a) Where a sedative or disinhibiting drug was detected, we were interested in trying to distinguish between voluntary use and involuntary ingestion of that drug.  By using information provided by the investigating police officer (with follow up discussion where necessary), we have attempted to attribute the sedative or disinhibiting drug in each case to either voluntary use (i.e. either therapeutic use or abuse) or involuntary ingestion (i.e. given to them by another person without their knowledge).  This is the first study to our knowledge which has tried to determine how many cases involving a sedative drug were deliberate spiking DFSA cases.  

b) We were also interested in assessing the numbers of each illicit drug present in the samples and whether or not alcohol was also present.  For the purposes of this study, illicit drugs only refers to those drugs legally classified as illicit namely cannabis, cocaine, Ecstasy, amphetamine and heroin.  Ketamine was also included when it was encountered as having been abused.  This was because published studies have shown that large amounts of alcohol and/or illicit drug use should be regarded as significant risk factors in sexual assault5-6,14-15.  Both can interfere with a person’s ability to give “informed consent”, and, if that ability has been taken away, an offence of rape has been committed16.  This may become increasingly important in the future as changes have recently been made to the laws in the UK regarding the issue of consent.  These cases should still be regarded as DFSA cases even though there has not been deliberate spiking by another person.
BACKGROUND INFORMATION

Samples recommended for toxicology analysis 

The Forensic Science Service encouraged investigating police officers to submit blood and urine samples in all cases of alleged DFSA.  Collection of urine samples does not require medical supervision and complainants should have been encouraged to supply a sample at the earliest opportunity.  A urine sample was the most useful sample to be taken as it gives a much greater chance of any drugs being detected, especially if a rapidly eliminated drug such as GHB was suspected.  It was also essential if the full range of relevant toxicology tests are to be carried out.  An ‘Early Evidence’ kit (Scenesafe®)17, which contains a specimen bottle for a urine sample, has recently been made available in the UK and it is hoped that this will increase the number of cases in which an early urine sample is taken from a complainant.  These kits are aimed at ‘first at scene’ or other ‘first contact’ sources so that these samples 

can be collected nearer to the time of the incident, since the full medical examination may follow several hours later.

Investigating police officers were further advised to look for any other items of possible relevance (e.g. drink residues in empty glasses/bottles, vomit at the scene etc.) and to investigate the suspect’s background regarding availability of prescribed medication and whether or not they have sourced suitable drugs e.g. via the internet. 

LABORATORY PROCEDURE IN DFSA CASES

Analytical Protocol

The analytical protocol used in this laboratory for the investigation of DFSA cases was in agreement with the recommendations and guidelines published with regards to toxicological investigation of this type of crime5-7.  The analytical tests involved specific and sensitive methods using established techniques that looked for a wide range of drugs (not just GHB and Rohypnol®).  These tests have been shown to be able to detect low concentrations of the relevant drugs (and/or their metabolites).

The number of tests carried out in each case depended on the type of sample submitted (i.e. whole blood and/or urine) and the time interval between the incident and sample collection.  The analytical tests used at the laboratory are outlined in Table 1. Generally, if blood and urine samples were submitted, the urine sample was tested initially.  Table 1 also gives the maximum length of time from the incident for which it was considered worthwhile carrying out each test.  This time takes into consideration the elimination half-life for each drug.  After that time interval, the drug would either not be expected to have been detected or is likely to have arisen from post-incident ingestion.  For example, GHB is rapidly eliminated from the body so that it may not be detected in blood samples taken longer than 6 to 8 hours and urine samples taken longer than 12 to 18 hours after ingestion18-20.  

Methods 

Once received at the laboratory, all samples were kept refrigerated. Alcohol was analysed using gas chromatography with flame ionisation detection (GC–FID).  The analysis was carried out in duplicate on two discriminating GC columns to rule out the presence of any interfering volatile substances. Ideally all submitted samples should have been suitably preserved with a fluoride concentration of at least 1.5% weight/volume.  This is because it is well documented that the presence of large numbers of micro-organisms can result in an unreliable alcohol result.  Fluoride inhibits microbial growth and thus prevents alcohol production/degradation21-22.  If it was unclear whether or not fluoride was present in the sample, then the fluoride concentration was determined by means of a simple fluoride meter.  Any samples which contained alcohol but were not suitably preserved were subjected to examination for micro-organisms after incubation on two standard agar plates containing media suitable for bacterial and yeast growth. 

Initial screening for drugs of abuse was by means of enzymeimmunoassay (EIA) using kits supplied by Cozart Bioscience Ltd23.  The drugs of abuse covered are 

outlined in Table 2 with the cut-off concentrations used at this laboratory.  Most of the cut-off concentrations were significantly lower than those reported elsewhere where the technique has been used to screen such urine samples1,5.  Where sample size permitted, all positive EIA results were followed by confirmatory analysis using gas chromatography/mass spectrometry (GC-MS) and, where applicable, quantification either by GC-MS or high performance liquid chromatography (HPLC).

Brief details of the analytical methods used for the stupefying drugs previously listed in Table 1 are outlined below.  Further details and the limits of detection (LOD) for each method are shown in Table 3.  The tests for stupefying drugs were carried out on the samples irrespective of the results from the drugs of abuse EIA screen.  In particular, the test for low dose benzodiazepines was carried out irrespective of whether a positive result was obtained from the EIA screen for benzodiazepines.  This was important as the EIA screening test is not able to detect the less common benzodiazepine drugs available e.g. lorazepam, lormetazepam etc.  In all procedures low concentration analyte spikes were taken through the whole analytical process to ensure that the process had worked satisfactorily:

  
a) Flunitrazepam in blood and flunitrazepam metabolites in urine were analysed by means of GC-MS with selected ion monitoring (SIM) mode following a base extraction.  These extracts were then also analysed using GC-MS scan mode to check for chemically basic drugs such as ketamine. 

b) Low dose benzodiazepine drugs and zopiclone were analysed by GC-MS SIM mode following enzyme hydrolysis, base/toluene extraction and derivatisation. 

c) GHB/GBL/BD were analysed by GC-MS SIM mode following acid treatment to convert GHB and BD to GBL.  Given the presence of endogenous GHB in the body no GHB/GBL cases were reported as positive unless the concentration of GBL was greater than the recommended cut-offs of 5 and 10µg/mL in blood and urine, respectively 24-28.  This may partly explain the much lower incidence of GHB reported in this work compared to earlier studies1-3.

d) Trichlorinated compounds were tested for by a simple colorimetric test on a few drops of urine 29. 

DATA COLLATION
Samples analysed
All the cases in this study were analysed at the Forensic Science Service, London Laboratory between January 2000 and December 2002.  Samples were submitted from 33 of the 43 police forces in England and Wales and 2 of the police forces in Scotland.  Most of the urine samples were collected from the complainant at police stations, hospitals or specialist victim treatment centres.  A few of the complainants collected their own samples at home.  All the blood samples were collected by medical practitioners. Other samples (e.g. empty glasses, bottles, vomit from the scene) were also sometimes submitted.  For simplicity, the results from these additional samples were not included in this study.

Most of the blood samples taken by Forensic Medical Examiners or Police Surgeons were suitably preserved but some, such as those taken at hospitals, did not contain 

fluoride.  Occasionally only an EDTA blood sample (for DNA analysis) was collected.  Several urine samples were supplied in non-standard toxicology specimen bottles and were not suitably preserved.
Drug Classification

1) If a drug was detected in this study, it was classified as an illicit drug, a potentially stupefying drug or an irrelevant therapeutic drug.  For the purposes of this study, an illicit drug is defined as cannabis, cocaine, Ecstasy, amphetamine, heroin and ketamine (when from abuse).  Other drugs detected during the drugs of abuse screen, such as methadone, diazepam, temazepam etc, were classified as either therapeutic or a potentially stupefying drug depending on the circumstances of the case.  Irrelevant therapeutic drugs included non-sedative analgesics (e.g. paracetamol, ibuprofen), anti-depressants and anti-psychotics with limited or no sedative side-effects (e.g. fluoxetine, sertraline, paroxetine, venlafaxine) and any medication taken voluntarily by the subject (whether sedative or not).

2) As diamorphine (heroin) breaks down very quickly to morphine in the body, diamorphine (heroin) itself was not detected.  However, heroin use was concluded if 6-monoacetylmorphine (another breakdown product) was detected or if morphine was detected and heroin use was admitted by the complainant. 

RESULTS

Samples submitted

Of the 1014 cases examined, 879 (87 %) had a urine sample submitted (with or without a whole blood sample).  Of these, 635 (72%) were taken within 24 hours of the alleged incident.  The remaining 135 (13 %) of the total cases were those in which only a whole blood sample was submitted.  Of these, 113 (84%) were taken within 24 hours of the alleged incident.  A breakdown of the time intervals between the alleged incident and sampling is shown in Figure 1. 

Analytical results

a) Illicit drugs and alcohol

The results relating to alcohol and illicit drugs from the 1014 cases are summarised in Table 4.  It can be seen that 659 cases (65%) contained either alcohol and/or an illicit drug.  Of these, 470 cases (46%) contained alcohol (with or without an illicit drug) and 344 cases (34%) contained an illicit drug (with or without alcohol).  Details of the alcohol concentrations found in these cases have been reported elsewhere30.  A breakdown of the illicit drugs is summarised in Table 5 and graphically in Figure 2 (together with alcohol).  Figure 3 shows the number of illicit drugs detected in the samples from the 344 positive cases and whether or not those samples contained alcohol. 
It can be seen from Figure 3 that of the 1014 cases analysed, 257 (26%) contained one illicit drug.  Alcohol was detected in 45% of these cases.  A breakdown of the drugs detected in the 257 cases is shown in Table 6.  The most common single illicit drug detected was cannabis followed by cocaine.  The prevalence of cannabis may, in part, 

be due to its long window of detection and its detection does not necessarily indicate recent use of the drug.

Similarly, it can be seen from Figure 3 that 64 (6%) cases contained two illicit drugs. Alcohol was detected in 48% of these cases.  A breakdown of the drugs detected in the 64 cases is shown in Table 7.  The most common combination of two illicit drugs was cannabis with cocaine followed by cannabis with other stimulants (amphetamine, Ecstasy).

There were 23 cases (2%) of poly-drug use (i.e. three or more drugs detected).  Alcohol was detected in 39% of these cases.  A breakdown of the drugs detected in the 23 cases is shown in Table 8.  The most common combination of three illicit drugs was cannabis, cocaine and Ecstasy.  One sample contained four illicit drugs. 

b) Other drugs

The results relating to other drugs detected in the 1014 cases are summarised in Table 9.  The tests used in this laboratory for DFSA cases detect many, but not all, of the pharmaceutical drugs available on the market.  Given the vast number available, testing for all available drugs was beyond the scope of this study.  A breakdown of the non-sedative therapeutic drugs detected are detailed in Table 10.

A sedative (potentially stupefying) drug was detected in a significant number of cases (187, 18%).  However, in the vast majority of cases, information provided by the police officer in the case (either initially or during follow up discussion) rendered the drug irrelevant to a spiking allegation e.g. taken therapeutically by the victim or taken after the incident etc.  Only 21 cases (approximately 2% of the total number of cases) were attributed to involuntary ingestion i.e. a deliberate spiking DFSA case.  This number included 3 cases in which the drug involved was Ecstasy which is a disinhibiting as opposed to a sedative drug.  Approximately half of these 21 cases involved criminal court trials, although not all resulted in convictions.  The other cases did not reach a Crown Court trial for various reasons (no suspect identified, suspect disappeared, insufficient evidence etc.).  Details of the sedative drugs detected in all cases, including those detected in the 21 cases believed to be deliberate spikings, are shown in Table 11.  The time intervals between the alleged incidents and sampling in these cases are summarised in Figure 5. Although there was a spread of time intervals, sample collection took place between 12 and 36 hours for the majority of the 21 cases.  Alcohol was detected in 5 of these cases.  However, as can be seen from Figure 5, the presence of alcohol could not be ruled out in most of the other 16 cases as the samples had been collected within 12 hours of the alleged incident in only 2 of these. 

In addition, there were 9 cases in which the complainant was allegedly forced to take an illicit drug or given/forced to swallow pharmaceutical tablets.  The details of these cases are outlined in Table 12.  The data from Tables 10, 11 and 12 (except for the illicit drugs Ecstasy and cocaine) are summarised graphically in Figure 4. 

DISCUSSION

Alcohol is clearly the most commonly used substance, being detected in 46% of the total samples.  Since the vast majority of alleged DFSA cases take place in or following social situations, the presence of alcohol is not surprising.  However, there were also a large number of cases (n=344; 34%) in which illicit drugs were detected.  In some cases (n=87; 8%), more than one illicit drug was detected.  The most commonly detected illicit drug was cannabis which was present in approximately a quarter of the cases (n=260; 26%).  The second most common illicit drug detected was cocaine which was found in approximately one tenth of cases (n=110; 11%).  Approximately half of the cases containing illicit drugs also involved alcohol (n=155; 45%).  If alcohol is consumed concurrently with a drug, or combination of drugs, the potential for greater intoxication and/or adverse interactions becomes highly relevant. High alcohol concentrations and/or illicit drug use could cause a lowering of inhibitions rather than the ‘loss of consciousness’ scenario typically depicted by the media version of DFSA cases.  The increased intoxication produced by a combination of alcohol with sedative drugs such as cannabis, GHB and the benzodiazepines is well known.  There have been a number of fatalities from the concurrent use of alcohol and GHB31.

The number of complainants who admitted using illicit drugs was much lower than the number detected.  This could, in part, be due to incomplete data being provided to the laboratory, the long window of detection for some drugs e.g. cannabis, fear of criticism for taking an illegal drug and the drug being considered irrelevant by the complainant.

With respect to other drugs detected, there were a relatively high number of cases which contained benzodiazepines (n=89; 9%) and antidepressants (n=83; 8%).  The most prevalent benzodiazepine drug during this study was diazepam followed by temazepam and the number of these two drugs greatly exceeded the numbers of the other benzodiazepine drugs detected.  This reflects the prescribing practice in the UK.  Not surprisingly, non-sedative analgesic drugs such as paracetamol, ibuprofen, aspirin were often detected (n=114; 11%).  The opiate analgesics codeine/morphine (n=54; 5%), propoxyphene (n=21; 2%) and dihydrocodeine (n=15; 1.5%) were also relatively common.  All of these pain-relieving drugs are frequently used in the UK where, except for (dextro)propoxyphene, they are available in some over the counter preparations without prescription.  Many of the pain-relieving drugs are likely to have been taken after the alleged incident.

A significant number of the drugs detected have sedative properties and therefore have the potential to be used as a DFSA drug.  However, there were only a very few cases identified where a sedative or disinhibiting drug was detected when its presence could not be explained by the complainant (e.g. by taking the drug on prescription). Only 21 cases (approximately 2% of the total number of cases) were identified as deliberate spiking cases i.e. where the presence of an unexplained sedative or disinhibiting drug could not be attributed to voluntary use.  Despite every effort, there remains the possibility that a few of the cases (either those discounted or those 

believed to be deliberate spiking cases) may have been wrongly classified.  This is because, in a minority of the cases only, it was not always possible to obtain sufficient information to decide whether or not the complainant had taken the drug voluntarily.  Furthermore, feedback from investigating police officers following receipt of the toxicology report is minimal.  

It is important to bear in mind that many of the drugs that could potentially be used as stupefying agents in a DFSA case can arise from other sources.  The benzodiazepine drugs (including diazepam, temazepam, zopiclone and flunitrazepam (Rohypnol®)32-33), methadone and some of the opiate drugs are used therapeutically but can also be abused for their sedative and intoxicating properties.  Both GHB and ketamine are abused recreationally as alternatives to Ecstasy.  There was no analytical evidence that flunitrazepam (Rohypnol®) had been clandestinely used in any of the cases with a clear sexual motive analysed by this laboratory during this 3-year study.  In contrast to popular belief and if the metabolites are looked for, the ingestion of a single dose of flunitrazepam (Rohypnol®) can be detected in urine samples for at least 72 hours and sometimes several weeks34-35.  Therefore, use of this drug would have been detected and this has been demonstrated by its detection in doping prior to robbery and other cases analysed by this laboratory 36. 

The results show that a wide range of sedative drugs can be encountered in this type of crime.  There were also 3 cases in which Ecstasy had allegedly been administered, which is a disinhibiting rather than a sedative drug.  Stimulant drugs may be administered in a DFSA case in an attempt to increase the libido of the victim and make the victim more amenable to sexual activity.  As with other reports1-3, this study emphasises the need for laboratories conducting toxicology tests in these types of cases to cover a wide range of drugs and not only GHB and Rohypnol®.  In addition, very sensitive methods need to be employed to detect the low levels of these drugs that may be present as a consequence of long time delays between the incident and sampling and/or the low doses expected from potent sedatives.  Low cut off levels for screening methods and low limits of detection for other analytical methods are therefore essential.

The low number of cases detected (n=21; 2%) may have underestimated the true number of deliberate spiking cases that occurred over this period.  There could have been other cases in which the incident was not reported straight away and consequently samples were not taken quickly enough for the drug to be detected.  This is of particular concern for GHB and its related compounds which are eliminated very quickly from the body.  For example, in our study, GHB use could only be excluded in 35% of the cases, namely those in which a blood and/or urine sample was taken from the complainant within the relevant time period following the alleged incident. In other cases, only a blood sample had been taken from the complainant, thereby limiting the analysis.  Although a wide range of drugs were covered by the toxicology tests used by this laboratory, there also remains the possibility that an unusual drug not covered by the tests could have been used.  However, the chances of a large number of potential perpetrators having access to a potent sedative drug not covered 

by the tests employed, is remote.  It would be expected that such a drug would be mentioned in sources of information such as the internet.  Nothing of this nature was noted.

Finally, in discounting a large number of cases as being deliberate spiking DFSA cases, this should not be taken to mean that these could not be cases of the type where a person’s ability to give “informed consent” had been impaired.  However, it would be impossible to attempt an assessment of ability to give informed consent from consideration of the toxicology information collected during this study alone.  Recent legal changes in the UK, particularly with respect to consent issues, could have a significant effect on the prosecution of such cases.  Few cases where alcohol or illicit drugs are detected progress very far in the legal systems under current UK law.  If the onus was on a defendant to satisfy a jury that the complainant was in a fit state to consent, as proposed in the legal changes, then high alcohol concentrations and/or the presence of illicit drugs (and/or also certain therapeutic drugs) will be highly relevant.

RECOMMENDATIONS

The widespread media interest has generated a greater awareness of the issues surrounding DFSA, including good advice on how to avoid being spiked with a drug.  However, attention could also be directed to giving advice regarding alcohol consumption e.g. drinking steadily, not drinking on an empty stomach and the dangers of illicit drug use.  The results from this study suggest that if such advice were taken, there would almost certainly be a significant decrease in the number of cases of alleged DFSA as fewer persons would find themselves in a vulnerable position through heavy alcohol and/or drug intoxication. 

CONCLUSION

Only a few cases were found where a sedative drug was detected and its presence could not be attributed to voluntary use by the complainant (e.g. by taking the drug on prescription).  This is in agreement with studies recently carried out in the United States.  The low number of identified deliberate spiking cases (approximately 2%) may not necessarily reflect the true number of DFSA cases that have occurred.  There could have been other cases in which a drug was not detected because the samples were not provided quickly enough or because a urine sample was not taken.  This is particularly relevant for drugs that are eliminated quickly such as GHB and its related compounds.

However, this study has also highlighted the following:

   1) There are a variety of drugs that can be used for this type of crime and investigators should not concentrate only on the possible use of GHB and Rohypnol®.  A range of specific and sensitive toxicology tests encompassing the wide variety of potentially stupefying drugs need to be carried out in each case. 

   2) There is no evidence that Rohypnol® has been used for this type of crime in the UK over the 3-year study period and, in fact, it is other drugs of the benzodiazepine class that have been detected rather than Rohypnol®.  However, Rohypnol® should still be considered as a drug that could be used in this type of crime.

   3) It is important to encourage complainants to report this type of crime as soon as possible and absolutely essential for a urine sample to be taken at the earliest opportunity in all cases.  

   4) The importance of recreational illicit drug use, with or without concurrent alcohol consumption, is also noteworthy in these cases.  Over half of the cases (65%) contained either alcohol and/or an illicit drug or drugs.  Clearly alcohol consumption and use of illicit drugs should be considered as significant “risk factors” in such cases.

   5) Immaterial of whether or not a victim was found to have a potentially sedative drug present, high alcohol concentrations and/or the presence of illicit drugs (and/or certain pharmaceutical drugs) can interfere with a person’s ability to give “informed consent”.  This could assist in determining whether or not an offence of rape has been committed. 
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