HORIZONTAL GAZE NYSTAGMUS: THE SCIENCE & THE LAW

A Resource Guide for Judges, Prosecutors and Law Enforcement

INTRODUCTION 

Nystagmus is an involuntary jerking or bouncing of the eyeball that occurs when there is a disturbance of the vestibular (inner ear) system or the oculomotor control of the eye. Horizontal gaze nystagmus (HGN) refers to a lateral or horizontal jerking when the eye gazes to the side. In the impaired driving context, alcohol consumption or consumption of certain other central nervous system depressants, inhalants or phencyclidine, hinders the ability of the brain to correctly control eye muscles, therefore causing the jerk or bounce associated with HGN. As the degree of impairment becomes greater, the jerking or bouncing, i.e. the nystagmus, becomes more pronounced. This is assessed in the horizontal gaze nystagmus test. 

The horizontal gaze nystagmus test is one of three field sobriety tests that comprise the standardized field sobriety test (SFST) battery (the other two tests are the walk-and-turn test and the one-leg-stand test). Scientific evidence establishes that the horizontal gaze nystagmus test is a reliable roadside measure of a person's impairment due to alcohol or certain other drugs.1 

Despite the strong correlation between alcohol consumption and HGN, some trial courts across the country still do not admit the results of the HGN test into evidence. Although the scientific evidence to prove this correlation exists, due to lack of knowledge, inadequate preparation, or limited proffers, the evidence prosecutors have presented to courts has at times been insufficient to satisfy the courts' evidentiary standards for admitting scientific or technical evidence. As a result, law enforcement officers in a number of jurisdictions use the HGN test only for purposes of establishing probable cause if at all, without securing admission of the test results into evidence at trial. Ultimately, the factfinder never hears the results of the most reliable field sobriety test. 

Legal and law enforcement communities need to better understand that HGN is the most reliable and effective indicator of alcohol impairment and that ample evidence is available to prove that reliability. The challenge is in conveying the strong correlation between the HGN test and impairment to the factfinder and showing how to effectively use the available evidence to prove the HGN test's validity and reliability in court. 

This guide is designed especially to assist judges, prosecutors and law enforcement personnel in gaining a basic understanding of HGN, its correlation to alcohol and certain other drugs, other types of nystagmus, the HGN test's scientific validity and reliability, its admissibility in other jurisdictions, and the purposes for which it may be introduced. Specifically: 

· Law enforcement officers will be able to understand why prosecutors ask questions regarding their training and experience in administering the HGN test, will be able to anticipate the types of questions that will be raised, and will be better prepared to respond to defense questions about the extent of their knowledge of the HGN test. 

· Prosecutors will be better able to establish the scientific reliability of the HGN test under either the Frye2 or Daubert3 standard, to successfully articulate the HGN test's value to the factfinder, and to build a strong trial record to appeal adverse trial court rulings. 

· Judges will have a guide to evaluate and resolve issues regarding the reliability of the HGN test and the invalidity of arguments against the HGN test's admissibility.

Many issues addressed throughout this publication, such as the scientific reliability of the HGN test, may not apply to routine testimony in impaired driving cases once the state's appellate court accepts the HGN test. Nevertheless, all sections are helpful to the judge, prosecutor, and law enforcement officer who is unfamiliar with the subject matter or in need of review. For example, issues that may be applicable to every case include specifically how HGN occurs, how the test is administered, the qualifications and experience of the officer administering the test, and the purposes for which the HGN test result may be used. 

This guide examines the use and application of the HGN test outside of the context of the SFST battery because courts may examine the issue of HGN as an independent test not related to other tests conducted by law enforcement officers. Although the HGN test is the most effective and reliable roadside sobriety test, law enforcement officers have not made arrest decisions and prosecutors have not obtained convictions based solely on the HGN test. The test should be used in the context for which it was developed: as one of the three roadside tests that make up the standardized field sobriety test battery. 

The ultimate goal of this guide is to assist prosecutors and law enforcement officers in every jurisdiction to lay the foundation for the admissibility of the HGN test, and to encourage judges to accept the results of a properly administered HGN test as relevant evidence of impairment. The HGN test is the most effective roadside weapon against alcohol-impaired driving. It is not effective, however, if law enforcement officers and prosecutors do not use it or courts do not accept it. 

THE SCIENCE 

Section I: What is "Nystagmus" 
"Nystagmus" is a term used to describe a "bouncing" eye motion that is displayed in two ways: (1) pendular nystagmus, where the eye oscillates equally in two directions, and (2) jerk nystagmus, where the eye moves slowly away from a fixation point and then is rapidly corrected through a "saccadic" or fast movement.4 HGN is a type of jerk nystagmus with the saccadic movement toward the direction of the gaze. An eye normally moves smoothly like a marble rolling over a glass plane, whereas an eye with jerk nystagmus moves like a marble rolling across sandpaper. Most types of nystagmus, including HGN, are involuntary motions, meaning the person exhibiting the nystagmus cannot control it.5 In fact, the subject exhibiting the nystagmus is unaware that it is happening because the bouncing of the eye does not affect the subject's vision.6 

Section II: Alcohol and Nystagmus 

There are several types of nystagmus. Alcohol causes two types: alcohol gaze nystagmus, which includes HGN, and positional alcohol nystagmus. Although alcohol causes both, alcohol gaze nystagmus and positional alcohol nystagmus are very different and easily distinguishable. Testing for positional alcohol nystagmus is not a part of the standardized field sobriety test battery. Defendants sometimes claim or attempt to confuse matters by arguing that the nystagmus the officer saw was actually positional alcohol nystagmus and not alcohol gaze nystagmus. 

For purposes of clarification the characteristics of both are described below. 

Alcohol Gaze Nystagmus (AGN) 

Gaze nystagmus is a type of jerk nystagmus where the eye gazing upon or following an object begins to lag and has to correct itself with a saccadic movement toward the direction in which the eye is moving or gazing.7 Gaze nystagmus is due to disruptions within the nervous system. Alcohol gaze nystagmus (AGN) is gaze nystagmus caused by alcohol. AGN occurs as the eye moves from looking straight ahead (called resting nystagmus), to the side (called HGN), or up (called vertical nystagmus or VGN). The effect of alcohol on eye movement has been described as follows: 

Alcohol is a central nervous system depressant affecting many of the higher as well as lower motor control systems of the body. This results in poor motor coordination, sluggish reflexes, and emotional instability. The part of the nervous system that fine-tunes and controls hand movements and body posture also controls eye movements. When intoxicated, a person's nervous system will display a breakdown in the smooth and accurate control of eye movements. This breakdown in the smooth control of eye movement may result in the inability to hold the eyes steady, resulting in a number of observable changes of impaired oculomotor functioning.8 

Positional Alcohol Nystagmus (PAN) 

Positional nystagmus occurs when a foreign fluid, such as alcohol, is in unequal concentrations in the blood and the fluid contained in semi-circular canals in the vestibular (inner ear) system. The vestibular system controls a person's balance, coordination and orientation. The eyes depend on the vestibular system to stabilize them against any head movements.9 Disruptions in the vestibular system will have an adverse effect on the messages sent to the eyes when the head moves.10 Positional nystagmus manifests itself as jerk nystagmus in which the direction of the saccadic movement depends on head movement.11 

Positional alcohol nystagmus (PAN) occurs when alcohol is the foreign fluid. There exist two types of PAN. In PAN I, the alcohol concentration is higher in the blood than in the vestibular system fluid and occurs when a person's blood alcohol content (BAC) is increasing. In PAN II, the alcohol concentration is lower in the blood than in the vestibular system fluid and occurs when a person's BAC is decreasing. 

Nausea, dizziness, vertigo and vomiting accompany PAN I and PAN II, which indicate high doses of alcohol.12 High intensity PAN is evident when a subject's eyes are open, but open eyes block 
lower intensity PAN.13 As a result, PAN is most easily recorded when the subject is lying down, head to the side with the eyes closed.14 

AGN and PAN Compared 

In comparing AGN and PAN it is evident that both are caused by alcohol, yet their origins and manifestations are very different.15 AGN is a neurological nystagmus while PAN is a vestibular system nystagmus.16 Unlike AGN, PAN manifests itself only when the subject is lying down, with the head turned to the side and the eyes closed.17 At low intensities, PAN stops when the eyes are open.18 Furthermore, PAN changes direction depending on the position of the head while the direction of AGN depends on the direction of the gaze.19 Because of these differences, officers conducting the HGN test are not likely to confuse AGN and PAN indicators. 

Section III: The HGN Test 

Development of the Standardized Field Sobriety Test Battery 

Law enforcement officers have used field sobriety tests (FST) to detect impairment and to develop probable cause to arrest.20 Most FSTs test coordination, balance and dexterity, all of which diminish as a person reaches higher and higher BACs. Many FSTs also test a person's ability to perform simple tasks simultaneously because impairment limits the ability to divide attention among several activities at once. All FSTs assess to some degree the extent of a person's impairment. In 1977, law enforcement officers throughout the country were using different tests in a variety of ways with no scientific evidence of their effectiveness in detecting impairment. One of these tests was the HGN test. 

Estimates of impaired driving rates and alcohol-related traffic injuries and fatalities prompted the National Highway Traffic Safety Administration (NHTSA) in 1977 to commission the Southern California Research Institute (SCRI) to determine the best methods of detecting impaired drivers using field sobriety tests. An underlying premise was that better detection methods would lead to more impaired driving arrests, higher conviction rates and ultimately lower incidents of impaired driving. 

The 1977 SCRI study validated earlier observations regarding the relationship between HGN and alcohol consumption and found that the HGN test, along with the walk-and-turn (WAT) test, and the one-leg-stand (OLS) test, were easy FSTs to administer at roadside and the most accurate in detecting impairment.21 Once the researchers identified the most accurate tests, they turned their attention to standardizing the administration of the tests in 1981.22 Through standardization, the SCRI researchers ensured that law enforcement officers everywhere could administer the tests quickly, easily, effectively, and uniformly.23 At that time, the researchers also found that when all three test results (HGN, WAT and OLS) were combined, it was possible to accurately determine whether an individual's BAC was .10 or higher eighty-three percent of the time.24 



Defendants often challenge the validity and the reliability of the HGN test. Validity is whether the test measures what it claims to measure. The validity of the HGN test can be established through the multitude of scientific articles, including the 1977 NHTSA study, that establish a correlation between HGN and the presence of alcohol. Reliability is whether the test repeatedly and consistently measures what it claims to measure. The 1981 NHTSA study tested the reliability of HGN and found that HGN occurs repeatedly and in multiple subjects as examined by multiple officers when alcohol is present.25 



After standardization, NHTSA funded a third study in 1983 to further corroborate these findings. Using data from the 1981 SCRI laboratory study, the NHTSA researchers determined that the HGN test was seventy-seven percent accurate in detecting whether an individual's BAC was .10 or higher.26 The WAT test was found to be accurate sixty-eight percent of the time.27 However, the NHTSA researchers found that when the results of the HGN and WAT test data were combined, the two tests were eighty percent accurate in detecting whether an individual's BAC was .10 or higher.28 (See Appendix A for a copy of the matrix law enforcement officers use to combine HGN and WAT test scores.) Finally, the researchers predicted that the OLS test alone accurately indicated impairment sixty-five percent of the time.29 NHTSA researchers then conducted a field study and confirmed the tests' ability to "effectively discriminate between drivers with BACs less than 0.10% and drivers with BACs equal to or over 0.10%."30 The field study also concluded that the HGN test was the most "powerful" of the three tests.31 

While these initial studies showed the accuracy of the HGN test, more recent studies demonstrate that the HGN test is even more accurate when administered by law enforcement officers trained and experienced in the administration of the HGN test. A 1986 study found the HGN test ninety-two percent accurate in detecting impairment.32 A 1987 study found that experienced law enforcement officers were correct ninety-six percent of the time in determining a .10 BAC or more using the HGN test.33 

The result of these studies was the standardized field sobriety test (SFST) battery used by law enforcement officers almost everywhere.34 The purpose of the SFST battery, and especially the HGN test, is to increase the ability of law enforcement to: (1) identify drivers with BACs in the .08-.12 range that make up the bulk of the impaired drivers who do not necessarily exhibit exaggerated characteristics of impairment;35 and (2) detect impairment in alcohol-tolerant drivers who may not display any gross coordination and balance problems.36 

Administering the HGN Test37 

The HGN test is very easy to administer.38 The officer must administer the test in a way that ensures that the subject's eyes can be seen clearly, i.e., in a well lit area or by use of a flashlight to illuminate the subject's face. The subject should not face toward the blinking lights of a police cruiser or passing cars, which may cause optokinetic nystagmus.39 The subject does not have to be standing but can be sitting down. The law enforcement officer informs the subject "I am now going to check your eyes." The officer is not "testing" the subject's vision, as an ophthalmologist or optometrist would, but instead, the officer is "checking" the eyes for the physical manifestation of HGN. 

Before checking the subject's eyes, the officer asks the subject to remove eyeglasses or inquires whether the subject is wearing hard or soft contact lenses. While the removal of the eyeglasses makes it easier for the officer to observe eye movement, glasses do not effect the HGN test results. Early concerns that contact lenses, especially hard contact lenses, may affect the HGN test result led some to provide for the subject to remove the lenses.40 However, contact lenses, hard or soft, do not affect the test in any way. While hard contact lenses may pop out when the eye moves as far to the side as it will go, officers are not taught to have subjects remove contact lenses.41 However, officers are taught to note whether the subject is wearing contacts and which type on the HGN Guide (shown on page 13). 

The officer also asks the subject whether he or she has any medical impairment that would either prohibit the subject from taking the test or that would affect the test results. The officer should note on the HGN Guide any condition that prohibits the taking of the test and then move on to the remaining SFSTs. If the subject claims to have a natural nystagmus or any other condition that may affect the test result, but does not prohibit the taking of the HGN test, the officer should note the condition but still perform the test. 



The subject does not have to see the object clearly to perform the HGN test. The subject just has to see the object well enough to be able to follow it with his eyes. Blurry vision is not a medical condition that prohibits the subject from taking the test or performing satisfactorily. 



The HGN test requires only an object for subjects to follow with their eyes, such as a pen or the tip of a penlight.42 The officer places the object approximately twelve to fifteen inches from the subject's face and slightly higher than eye level.43 Placing the object above eye level opens the subject's eyes further and makes their movement easier to observe. (See Appendix B, Picture 1.) 

The officer instructs the subject to follow the object with the eyes and the eyes only ​ the head should remain still. If subjects have difficulty keeping their head still during the test, the officer is taught to have subjects hold their own head still by pressing the palms of their hands to their cheeks or to hold their own chin. The officer should try to avoid holding the subject's chin or using a flashlight as a chin rest because it brings the officer into contact with the subject and compromises officer safety. The officer then asks if the subject understands all the instructions. 

After positioning the object, but before conducting the test, the officer checks for signs of medical impairment. First, the officer checks for "equal tracking" by moving the object quickly across the subject's entire field of vision to see whether the eyes follow the object simultaneously. The officer then checks for equal pupil size. Lack of equal tracking or equal pupil size may indicate blindness in one eye, a glass eye, a medical disorder or an injury. If the subject exhibits these characteristics, the officer should discontinue the HGN test and may need to seek medical assistance for the individual if a medical disorder or injury appears to exist. 



	HORIZONTAL GAZE NYSTAGMUS

	
	N
	Y
	hard
	soft

	Contact Lenses?
	O
	O
	O
	O

	Equal Tracking?
	O
	O
	
	

	Equal Pupil Size?
	O
	O
	
	

	
	LEFT
	RIGHT

	1. Lack of smooth pursuit?
	
	O
	O

	2. Distinct nystagmus at maximum deviation?
	
	O
	O

	3. Onset prior to 45 deg.?
	
	O
	O

	NOTES:
	
	
	
	




While conducting the test, the officer looks for six "clues," three in each eye, that indicate impairment. The officer should record the clues on the HGN Guide. The left eye is checked for the clue, and then the right eye. The clues are: 

· LACK OF SMOOTH PURSUIT - The officer moves the object slowly but steadily from the center of the subject's face towards the left ear. The left eye should smoothly follow the object, but if the eye exhibits nystagmus, the officer notes the clue. The officer then checks the right eye. (See Appendix B, Picture 2.) 

· DISTINCT NYSTAGMUS AT MAXIMUM DEVIATION - Starting again from the center of the suspect's face, the officer moves the object toward the left ear, bringing the eye as far over as possible, and holds the object there for four seconds. The officer notes the clue if there is a distinct and sustained nystagmus at this point. The officer holds the object at maximum deviation for at least four seconds to ensure that quick movement of the object did not possibly cause the nystagmus.44 The officer then checks the right eye. This is also referred to as "end-point" nystagmus. (See Appendix B, Picture 3.) 

· ANGLE OF ONSET OF NYSTAGMUS PRIOR TO FORTY-FIVE DEGREES - The officer moves the object at a speed that would take about four seconds for the object to reach the edge of the suspect's left shoulder. The officer notes this clue if the point or angle at which the eye begins to display nystagmus is before the object reaches forty-five degrees from the center of the suspect's face. The officer then moves the object towards the suspect's right shoulder. For safety reasons, law enforcement officers usually use no apparatus to estimate the forty-five degree angle. Generally, forty-five degrees from center is at the point where the object is in front of the tip of the subject's shoulder. (See Appendix B, Picture 4.)

The officer also checks for vertical nystagmus. The officer checks for vertical nystagmus by raising the object several inches above the subject's eyes. Vertical nystagmus is not one of the HGN clues nor is it a part of the SFST battery. However, vertical nystagmus is a good indicator of high doses of alcohol, other central nervous system (CNS) depressants or inhalants, and the consumption of the drug phencyclidine (PCP). The officer should note the result and take precautions if vertical nystagmus is evident. 

After the HGN test is complete, the officer will conduct the WAT test and the OLS test. Then the officer will make the decision to arrest, release or take other action, such as seeking medical assistance for the subject. The officer may use a preliminary breath test to determine the individual's alcohol level. Ultimately, if the officer follows all of these clear procedures, the HGN test will be instrumental in giving the officer the information needed to make an accurate arrest decision. 



Defense attorneys who specialize in impaired driving cases know the SFST training manual as well as if not better than some law enforcement officers and many prosecutors, so any deviation from the manual, however slight, will be highlighted on cross examination, damaging the officer's, the prosecutor's and the HGN test's credibility. 



Section IV: Other Types of Nystagmus 

There exist several non-alcohol related types of nystagmus caused by neural or muscle activity. These other types are due to a variety of causes, such as other vestibular system (inner ear) and nervous system disturbances and pathological disorders. Many times defendants will suggest that the nystagmus the law enforcement officer saw was actually caused by something other than alcohol or other drugs. However, a properly trained law enforcement officer will not mistake other types of nystagmus, natural or otherwise, with HGN when taking into account all of the facts that contribute to the arrest decision. 

Nystagmus Caused by Non-Alcohol Related Disturbance of the Vestibular System 

Rotational nystagmus is caused by a disturbance in the inner ear fluid when a person spins 
around. The nystagmus lasts only as long as the person is being spun. If an observer could see a person's eyes while that person was spinning, a distinct jerking of the eye would be evident. Post-rotational nystagmus occurs after the person stops spinning. The nystagmus lasts for several seconds and can easily be seen.45 

Caloric nystagmus is caused by the movement of the inner ear fluid due to a difference in temperature of the fluid between the left and right ear. One way this can occur is if warm water is poured in one ear and cold water is poured in the other.46 Obviously this is an implausible scenario at roadside. 

Nystagmus Caused by Neural Activity 

Some types of nystagmus are caused by neural or muscle activity. Optokinetic nystagmus occurs when the eyes fixate on an object that moves quickly out of sight or passes quickly through the field of vision, such as occurs when a subject watches utility poles pass by while in a moving car. Optokinetic nystagmus also occurs when the eyes watch an object displaying contrasting moving images, such as black and white spokes on a spinning wheel.47 In either case, because the nystagmus is caused by the eye trying to catch up with the moving object, it lasts only as long as it takes for the object to stop moving, for the object to pass out of the field of vision, or for the eye to catch up to the object. Epileptic nystagmus is also a jerk nystagmus caused by neural activity that occurs primarily during epileptic or other types of seizures.48 

In addition, some people will exhibit a slight eye tremor when the eye moves to maximum deviation. This tremor is due mostly to eye strain rather than to any type of alcohol impairment or medical condition. When the HGN test is administered properly, a law enforcement officer cannot confuse this eye tremor with HGN due to alcohol impairment for several reasons. First, the eye tremor lasts only briefly and law enforcement officers are taught to hold the eye at maximum deviation for at least four seconds to ensure that the jerking is sustained. Second, the officer is looking for a distinct nystagmus, not a slight eye tremor. And finally, distinct nystagmus at maximum deviation is only one clue among the three the officer is looking for when checking for HGN. 

Nystagmus Due to Pathological Disorders 

Nystagmus may occur in people with brain damage, brain tumors or inner ear diseases. These disorders and others like them occur in a small number of the general population and even less often in drivers. Many of these alternative causes are so severe that it is unlikely that persons afflicted with the disorders would be driving, would not know they have the disorder or would be unaware of the effect the disorder has on their body. In addition, these types of nystagmus may be pendular rather than jerk nystagmus. 



One claim of impaired drivers exhibiting HGN is that fatigue and not alcohol is the cause of their impairment. NHTSA studies show that fatigue has no significant effect on the manifestation of HGN.49 



Natural Nystagmus 

The defense may argue that the nystagmus the law enforcement officer detected was actually a naturally occurring nystagmus rather than the result of alcohol impairment or any of the conditions listed above. As outlined below, the differences between any type of naturally occurring nystagmus and HGN are many and a properly trained officer will have no trouble distinguishing between the two at roadside. 

Research indicates that a very small number of people exhibit a visible natural nystagmus.50 Those who have natural nystagmus generally know they have it and will most likely tell the officer before the test is administered. Visible natural nystagmus is evident only at particular angles of gaze, but not before or beyond that point.51 However, when administering the HGN test, the law enforcement officer is looking for not only nystagmus at a particular angle of gaze, but smooth pursuit and end-point nystagmus as well. Furthermore, in making the ultimate decision of whether the subject is impaired, the law enforcement officer is continually taking into account other facts, such as the subject's performance on the other SFSTs, that suggest the subject is impaired by alcohol or other drugs. The law enforcement officer will never base an arrest decision solely on the results of the HGN test. 

Physiological Nystagmus 

Physiological nystagmus exists in every person's eye in order to keep the eye from tiring when fixated on one point. This nystagmus occurs so that light entering the eye will continually fall on non-fatigued cells of the retina. Physiological nystagmus cannot be seen with the naked eye and is controlled by a part of the brain system other than that affected by alcohol impairment. Because the officer can easily see HGN caused by alcohol with the naked eye, there is virtually no chance that a law enforcement officer could confuse physiological nystagmus with HGN. 

The HGN test is designed to check the eyes for one type of nystagmus ​ horizontal gaze nystagmus. Its results are not invalidated by virtue of the fact that other types or causes of nystagmus exist. As shown above, the various types of nystagmus manifest themselves in different ways. Law enforcement officers will not confuse HGN with any other type of nystagmus if the HGN test is conducted correctly. Research shows that the HGN test is a valid and reliable indicator of alcohol impairment and is the most effective roadside test for impaired drivers. 



Although HGN is the most effective and reliable field sobriety test, do not allow the trial to turn into a referendum on HGN. The HGN test is only one of many pieces of evidence that the prosecution has available to prove that the defendant was impaired. 



THE LAW 

Section V: HGN in the Courtroom 
HGN finds its way into the courtroom as one of the SFSTs. Besides chemical blood and breath tests, the HGN test is the best evidence that the defendant ingested alcohol.52 However, the HGN test provides the best evidence only if the factfinder (either the judge or jury) understands that the test result correlates with a degree of impairment. 

There are several issues that may affect the admissibility of HGN test results: 

1. Whether the HGN test is characterized as scientific or as simply an observation of a physical trait; 

2. If HGN is deemed scientific, whether it is reliable; 

3. Whether the law enforcement officer is properly trained to administer the HGN test; 

4. Whether the officer properly administered the test in the particular case; and 

5. The purpose for which the HGN test result will be used.

Observation of a Physical Characteristic or Scientific Test 

Jurisdictions treat the HGN test in one of two ways: (1) as an observation of a physical characteristic like other SFSTs or (2) as scientific evidence. Where there is no precedent, the prosecutor may advocate that the results of the HGN test are not scientific evidence, "extracted from empirical testing conclusions,"53 but rather observations by the law enforcement officer of a physical characteristic of a subject. 

Determination of HGN as Observation of a Physical Characteristic 

When at all possible, the prosecution should convey to the trial court that the HGN test is a method for the law enforcement officer to observe a physical characteristic of the subject, i.e., an involuntary jerking of the eyeballs. This position is preferable for the prosecution because it focuses on the law enforcement officer's ability to observe a suspect's physical characteristics, and to interpret those characteristics on the basis of the officer's training and experience. Some state courts have taken this position and held that the HGN test is similar to the other two SFSTs in that HGN is a physical manifestation of alcohol impairment, like a staggering gait, that can be readily observed by a law enforcement officer.54 These state courts found that the HGN test is "objective in nature and does not require expert interpretation," just like the WAT and OLS tests.55 These courts also distinguish the HGN test from scientific tests, like polygraph tests, in that the HGN test does not require a measuring or recording instrument.56 

To qualify HGN evidence as a physical observation, the prosecution should show that the HGN test operates on the same physiological principles as the other SFSTs, i.e. alcohol impairs muscle control. The only foundation required is a showing of the officer's training and experience in administering the test, and a showing that the test was in fact properly administered.57 The law enforcement officer must establish his or her proficiency in conducting the test in order to make the correct observations. To do this, the law enforcement officer testifies about his or her training and experience with the HGN test (e.g., When and where trained? How many classroom hours? Did the officer perform the test on sober and impaired subjects in the classroom and how many times? How many times has the officer given the HGN test in the field?). The officer must also testify that the HGN test was properly administered in accordance with his or her training. In other words, the prosecutor lays the same foundation as if the law enforcement officer was testifying about the WAT or OLS. With that foundation, the HGN test results are admissible as evidence of impairment. The prosecutor may also argue that it is common knowledge that alcohol affects muscle control based on the physical observations of the suspect. 

While no expert testimony is needed to get the HGN test admitted into evidence at trial, as a practical matter, some demonstration to the fact finder of the HGN test's reliability as an indicator of impairment may be needed. When the HGN test is admitted as a physical observation, the law enforcement officer can establish this reliability. The officer would explain that, based on the officer's training and experience in the interpretation and administration of the HGN test to impaired subjects, the officer can accurately identify that a subject is impaired when he or she performs unsatisfactorily on the HGN test.58 For example, the officer may testify that he or she has observed people impaired by alcohol on many occasions and in various settings, and has noted a strong correlation between alcohol consumption and HGN.59 To be persuasive to the fact finder, at trial the officer should take the opportunity to communicate evidence of the HGN test's reliability. Otherwise, the significance of the HGN test as the most reliable of SFST of alcohol impairment will be lost. 

Determination of HGN as a Scientific Test 

The majority of state courts hold that the HGN test is a scientific test, resting upon the scientific principle that there is a relationship between alcohol consumption and HGN rather than it being simply an observation or common knowledge.60 (See Appendix C for a chart summary and Appendix D for a textual summary of each state's HGN case law.) In jurisdictions with no appellate decisions on HGN test evidence, trial courts must make the determination of whether the HGN test meets certain evidentiary standards and the trier of fact must accept the test. Initially, the trial court has the role of "gatekeeper."61 

In performing its role as "gatekeeper," the trial court ensures that the trier of fact does not attach an undue aura of reliability to "scientific" evidence that is not scientifically valid. Evidence that purports to be based on science beyond the common knowledge of the average person that does not meet the judicial standard for scientific validity can mislead, confuse, and mystify the jury.62
Procedurally, the trial court may perform this "gatekeeper" role by holding an evidentiary hearing.63 At that hearing, it is within the discretion of the trial court to determine what scientific evidence the jury will hear. 

The two most common evidentiary standards for scientific evidence are (1) the Frye standard and (2) the Federal Rules of Evidence (FRE) or Daubert standard. Which standard a court applies depends on the law of the individual jurisdiction. The primary purpose of each of these standards is to ensure that the evidence is reliable and not junk science. The principal difference between them is how each measures that reliability. 

Frye Standard 

In 1923, the Court of Appeals for the District of Columbia held in Frye v. United States64 that for new or novel scientific evidence to be admissible, it must "have gained general acceptance in the particular field in which it belongs." This standard came to be known as the Frye standard.65 Technically there are two prongs to the Frye standard: 

1. identifying the "particular field" or relevant scientific community; and 

2. demonstrating that novel scientific evidence (such as the HGN test) is generally accepted in that community.

Combined, both prongs provided a measure of the reliability of the scientific evidence.66 

In 1986 in the seminal case of State v. Superior Court (Blake), the Arizona Supreme Court examined which fields of science constituted the relevant scientific community required by Frye before determining that the HGN test was generally accepted in that community. The court first found that "the work of highway safety professionals and behavioral psychologists who study effects of alcohol on behavior is directly affected by the claims and application of the HGN test, so that both these groups must be included in the relevant scientific community."67 The court also found that the relevant scientific community should include the fields of neurology and criminalistics, but to a lesser extent because neither of those fields focus specifically on HGN and alcohol.68 Other courts have agreed with the State v. Superior Court (Blake)'s conclusions. 69 

One or more witnesses must be called regarding general acceptance in the relevant community. Before any witness can testify about general acceptance, however, the court must qualify the witness as an expert. There is no bright line test under Frye governing when a court must qualify a witness as an expert. The expert must impart to the jury knowledge within the scope of the expert's special skill and experience that is otherwise unavailable to the jury from other sources.70 Courts measure the quality of the witness's special skill and experience in terms of years of study and work experience, degrees and other accolades received, research performed and publications written, among other things. How to use witnesses to prove general acceptance of the HGN test in these communities is addressed below. 

It is important to point out that although evidence may rest on scientific principles, Frye only applies to scientific evidence that is "new or novel." At least one state court that applied a relevancy standard for determining the admissibility of scientific evidence found that the HGN test was not novel for the purpose of showing some indication of alcohol.71 The court admitted the HGN test in conjunction with the results of the other SFSTs. This is a minority position, however. 

In recent years courts and commentators alike have criticized the Frye standard as being too likely to exclude relevant evidence, too difficult to apply, too vague and undefinable.72 Some courts have rejected Frye altogether to allow in more relevant evidence.73 However, in those states that still adhere to it, the Frye standard remains essentially unchanged. 

Federal Rules of Evidence or Daubert Standard 

In 1993, the United States Supreme Court held in Daubert v. Merrell Dow Pharmaceuticals, Inc.74 that the Federal Rules of Evidence (FRE), specifically Rule 702, replaced the common law Frye standard as the evidentiary basis for admitting scientific evidence75 in federal courts.76 The Supreme Court found that Rule 702 does not incorporate the general acceptance requirement of the Frye standard, as a prerequisite for the admission of expert scientific testimony.77 The result is a more liberal standard, which allows the factfinder to hear scientific evidence conditioned upon testimony indicating that the evidence to be admitted is both relevant to the issues involved at trial and reliable. 

As with the Frye standard, a trial court using the FRE standard must qualify a witness to testify about the evidence at issue. Similar to the Frye standard, under the FRE standard a witness may testify about scientific or technical evidence based on "knowledge, skill, experience, training, or education" if this "will assist the trier of fact to understand the evidence or to determine a fact in issue."78 If the witness satisfies these requirements, the prosecution can refer to the witness as an expert on the evidence. Unlike the Frye standard, however, the court does not make a specific determination of the relevant scientific community under the FRE standard. Instead, the court incorporates that determination into its decision of whether the testimony to be offered is scientific knowledge that will assist the trier of fact in understanding the evidence or issue. 



FRE and Frye jurisdictions look at the same measures of expertise to qualify experts, i.e., years of study and work experience, degrees and other accolades received, research performed and publications written. Keep in mind that even though a court may qualify a witness as an expert, the defense is still free to attack the witness's qualifications and damage the witness's credibility as an "expert." 



As part of its assessment of whether the evidence should be admitted, the trial court must assess whether the reasoning or methodology underlying the testimony is scientifically valid and whether the reasoning or methodology can be applied to the facts in issue. The Daubert Court did not endorse any one method of determining the reliability of scientific evidence under the FRE.79 However, the Court did suggest several factors which, among others, may be relevant in this determination. The first is whether the theory or technique applied "can be (and has been) tested."80 The second is whether the theory or technique has been published and subjected to peer review.81 The third is whether there is a "known or potential rate of error" and whether there are standards to control the operation of the technique.82 Finally, the Court stated that Frye's "general acceptance in the scientific community" standard is still a consideration, but relegated it to one factor among many to consider in determining the reliability of a scientific theory or technique.83 

Keep in mind that a court's "new or novel" determination is a threshold question only in states using the Frye standard.84 It is not a requirement in the FRE standard.85 In Daubert the Supreme Court explained that: 

Although the Frye decision itself focused exclusively on "novel" scientific techniques, we do not read the requirements of Rule 702 to apply specially or exclusively to unconventional evidence. Of course, well-established propositions are less likely to be challenged than those that are novel, and they are more handily defended. Indeed, theories that are so firmly established as to have attained the status of scientific law, such as the laws of thermodynamics, properly are subject to judicial notice under Fed. Rule Evid. 201.86 

Considering this language, courts may find that scientific evidence that is not "new or novel" already comes with a large degree of reliability, so that no further inquiry is needed. However, some FRE states have taken the Frye standard's "new or novel" requirement to determine whether to apply Daubert.87 

The Supreme Court in Daubert clearly indicated that the FRE standard applies only to federal trials involving scientific evidence, and did not preempt the states from following the standard they choose.88 In Kumho Tire Co. v. Carmichael, the Court extended Daubert's "gatekeeping" obligation to all expert testimony.89 Most states that did not adopt the FRE continue to follow the Frye standard.90 Many of the states that adopted the FRE follow the Daubert rationale.91 Other FRE states disagree with the Daubert rationale and continue to follow the Frye standard.92 Still other states, regardless of whether they adopted the FRE or not, have established their own scientific standards.93 (See Appendix E for chart summarizing the scientific standards for each state.) 

Meeting the Scientific Standard of the Jurisdiction 

To date the courts have determined that HGN evidence does meet Frye and is, therefore, admissible at trial; with one exception.94 Some courts have held that the prosecution failed to 

present sufficient evidence for the trial court to make findings as to the scientific reliability of the HGN test.95 In these cases, the prosecution generally relied solely on the testimony of the arresting officer to establish the reliability of the HGN test. 

To demonstrate that the HGN test meets the scientific standard of the jurisdiction, a prosecutor can ask that the trial court take judicial notice of the validity and reliability of the HGN test as found in case law from other jurisdictions.96 This allows the prosecution and the defendant to avoid the cost of expert testimony. If required, the prosecutor will present evidence at an evidentiary hearing. There are two types of evidence the prosecution should use: expert testimony and scientific studies. The prosecution should use both types of evidence to show that the HGN test is valid, reliable, and meets the appropriate scientific standard. Moreover, more than half of the states have admitted HGN test results either to establish probable cause in a criminal case or as substantive evidence of intoxication. The prosecution should also make these cases available to the trial court. (See Appendix C.) 



Although a minority of courts have been willing to take judicial notice of the HGN test's reliability, the better and safer practice may be to move for an evidentiary hearing. Do not wait for the defense to file a motion challenging the admissibility of the test results. 



HGN at the Evidentiary Hearing 

Scientific Studies and Case Law 

Initially, a prosecutor should comply with the requirements of the local jurisdiction such as, filing a motion requesting an evidentiary hearing and asking the court to set a briefing schedule. In addition, the prosecution should file a memorandum of points and authorities prior to the hearing with sufficient opportunity for the court to become familiar with the scientific literature on HGN and its use as a field sobriety test. 



Appellate courts will not consider new issues or evidence on appeal that the prosecution did not present to the trial court. Make sure that all evidence is admitted and preserved for the record. 



Provide the original studies conducted for NHTSA by the SCRI and subsequent validation studies to the court. In addition, append articles from the scientific literature. It is helpful to include scientific literature from disciplines other than law enforcement, particularly when arguing for admissibility under Frye to establish general acceptance. (See Appendix F for a bibliography of studies and articles on HGN and related topics.) 



The most important studies regarding the validity and reliability of HGN are the three original NHTSA studies establishing the SFST battery. At a minimum these studies should be provided to the court. Subsequent validation studies, such as the Colorado validation study conducted in 1995 by SCRI, should also be included. Also, scientific articles on HGN and other types of nystagmus are helpful in explaining and defining scientific terms. Contact the National Traffic Law Center for copies of many of the studies and articles listed in Appendix F. 



Although courts have found law enforcement to be part of the relevant scientific community under existing case law, the court is more likely to accept HGN if the prosecution can show a wider acceptance. 

Frye requires the proponent of the evidence to prove general acceptance in the relevant scientific community. In Daubert, the Court stated in dicta that evidence that satisfied Frye would also satisfy the requirements of FRE 702.97 Therefore, cases that hold that the HGN test is scientifically reliable under Frye are relevant to an inquiry under the FRE or other state standard. However, cases decided under a different standard may be irrelevant to prove reliability under Frye. 



Defendants often file motions to suppress the HGN test results with cites to secondary authorities criticizing the HGN test. Usually these cites are to defense-oriented journals or manuals written by attorneys, not to scientific articles. The prosecution should cite primary authority, such as the NHTSA studies or medical journals. Do not cite to articles written by attorneys, either defense or prosecution. 



Expert Witnesses 

The purpose for calling expert witnesses is to establish that: 

1. there is a correlation between alcohol impairment and HGN; 

2. the HGN test is a valid test for alcohol impairment; 

3. the test is reliable; 

4. a police officer can be trained to accurately administer and interpret the test results; 

5. officers are unlikely to mistake alcohol-induced nystagmus for other forms of nystagmus.

Regardless of the scientific standard at issue, if an expert is required, the officer who administered the test will rarely be qualified to testify about the relation of alcohol to nystagmus (except for his or her observations), comment on the NHTSA studies or the scientific literature, or establish general acceptance or the relevant scientific community.98 At the evidentiary hearing, the court will confine the officer's testimony to training and experience in administering the test, administration of the test to the defendant, and the defendant's test results. The court should allow the officer to testify that he or she has administered the test to impaired and unimpaired persons and identify the differences in the test results. In the context of this discussion, since the court has not yet deemed HGN admissible, the decision to arrest the defendant is largely irrelevant at this point. See (Appendix H for predicate questions for the arresting/SFST officer.) 

The scientific standard at issue will largely determine the type(s) of expert(s) the prosecution will call. There is no magic number of experts nor is there a particular type or combination of experts the prosecution must use. The following examples are based on cases in which the HGN test was subjected to an evidentiary hearing. 

Dr. Marcelline Burns, a research psychologist and Director of the Southern California Research Institute, often testifies on challenges to the HGN test. The SCRI conducted the original research for NHTSA to identify the most effective field sobriety tests. Further testing by SCRI resulted in the selection of the HGN test as one of the SFSTs. Dr. Burns continues to be involved in additional validation studies on the merits of the HGN test. 

Dr. Burns' field of study is the effects of alcohol and drugs on behavior and performance. A witness such as Dr. Burns can establish the scientific validity of the HGN test, its selection as one of the SFSTs and its reliability. It is helpful for the witness to testify as to the ability of police officers to effectively use and interpret HGN test results. The testimony of a professional within the scientific research field is also important in establishing the relevant scientific community. (See Appendix I for predicate questions at an evidentiary hearing and at trial.) 

Although not essential, often the prosecution's case is advanced by testimony of a medical expert. This is particularly important in a Frye jurisdiction to establish general acceptance. The prosecution can call an expert from any number of professions to testify regarding the reliability of HGN as a test for alcohol impairment. For example, an optometrist, ophthalmologist, neurologist, emergency room or urgent care physician may all be qualified to discuss the effect of alcohol on eye movements. The expert should be able to distinguish alcohol-induced nystagmus from other types of nystagmus, including natural nystagmus. The expert should also have an opinion about whether an officer can be trained to administer and interpret HGN results. Other experts the prosecution may call are toxicologists or pharmacologists. These individuals often have expertise in the effects of alcohol on the human body. 



The American Optometric Association has passed a resolution endorsing the HGN test as an effective test for alcohol impairment. If using an optometrist as a witness, have a copy of the resolution available. It will enhance the credibility of your witness. The resolution will also tend to diminish the credibility of a defense optometrist who opposes HGN. (See Appendix G for a copy of the American Optometric Association's resolution). 



It may be important to have a witness from the law enforcement community. This expert should have special expertise in the use of the HGN test. Typically this witness would be an instructor in the SFSTs or a Drug Recognition Expert who has received specialized training in detecting impaired drivers. The officer should be able to testify about the training officers receive in administering the test and about the reliability of the test. Many officers maintain an HGN log where they record the results of the test and the actual chemical test results. This information is helpful to the court on the issue of reliability and an officer's ability to correctly administer and interpret the test results. 

Not all medical professionals have studied the effects of alcohol on humans nor routinely encounter patients who are under the influence. An expert who has studied the effects of alcohol, who actually uses nystagmus testing and is familiar with the protocol specified for HGN in the standardized field sobriety testing manual is the best expert. It is beneficial if the expert has seen a law enforcement officer administer the test to impaired subjects. At a minimum, the expert should review the protocol and be able to give an opinion as to its validity as a test for alcohol impairment and whether a properly trained officer is capable of administering the test and interpreting the results. The expert should also be able to discuss acceptance of the HGN test in his or her particular field. The prosecutor and the expert witness must thoroughly prepare to ensure that the expert's testimony is clear, concise, and conveys to the factfinder the high degree of validity and reliability of the HGN test. (See the appendices for examples of predicate questions for various experts, including a SFST/DRE instructor (Appendix J), an optometrist (Appendix K), and an emergency room physician (Appendix L).) 

In many jurisdictions a prosecutor's time is short and funding is limited. Gathering experts together to testify about HGN may not be feasible. However, in jurisdictions with no precedent, courts that deem the HGN test scientific will require expert testimony unless they are willing to take judicial notice of the HGN test's validity and reliability. Prosecutor's should make every effort to select a test case, secure the necessary funding and provide expert testimony required by the court to get the HGN test admitted in their state. 



It is highly recommended that someone of similar background and experience to Dr. Burns be called as an expert in HGN test cases. Experts from other fields, such as ophthalmology or toxicology, can also be called to testify about the NHTSA studies and the validity and reliability of the HGN test. All experts: 
1. must read and be familiar with the NHTSA studies; and 
2. should be trained in the use of the HGN test. 
Contact the National Traffic Law Center for more information about possible experts and funding options for expert witnesses. 



HGN at Trial 

In addition to meeting standards for admissibility, most jurisdictions require the prosecution to lay some foundation before the factfinder can hear the evidence. The foundation often consists of two parts: establishing a correlation between alcohol impairment and HGN, and the qualifications of the police officer that administered the test. 

The prosecution may call the same types of experts who testified at the evidentiary hearing at trial to establish this correlation, although it is unnecessary for the prosecution to present the same extensive testimony at trial as may be presented at the evidentiary hearing. However, the evidence needs to be sufficient to persuade the trier of fact that a correlation exists between alcohol impairment and HGN and to withstand appellate review. 



Once a state's highest court has found the HGN test reliable, it will generally be unnecessary to call expert witnesses at trial to establish the nexus between alcohol impairment and HGN. However, prosecutors may still want to consider using expert testimony. Often an expert can more readily convince the factfinder of the test's validity. 



Unless the court qualified the law enforcement officer as an expert on HGN, the officer may not testify about the defendant's impairment in those jurisdictions that require expert testimony concerning the correlation between alcohol impairment and HGN at trial.99 When an officer testifies about the other tests in the SFST battery, the officer can offer a lay opinion regarding the defendant's sobriety because of the common characteristics of impairment that require no specialized knowledge to understand.100 However, where HGN is viewed as scientific evidence, the officer can only state the results of the test, not that they correlate with any degree of impairment. 

Qualifying the officer to testify about the HGN test results is similar to qualifying the officer to testify about any other FST. The prosecutor should place particular emphasis on the officer's training and experience in administering the test. The officer should describe administering the test under controlled conditions to subjects who were not impaired and those who were and the differences the officer saw. The officer must also testify that the test was administered correctly in the case at trial.101 For instance, a panel of the Georgia Court of Appeals found that the trial court was correct in permitting a police officer, who had received specialized training in DUI detection and had worked with a DUI task force for two years, to testify about the HGN test results.102 The Montana Supreme Court found an officer qualified to testify about HGN test results. The Montana Law Enforcement Academy had certified the officer after completing the requisite number of training hours.103 This training and experience, coupled with testimony that the officer administered the test properly, is enough foundation to enable the officer to testify about the results of the test.104 

Purpose and Limits of HGN Test Results 

Courts have allowed the prosecution to use HGN test results for several purposes. Although not specifically addressed in many jurisdictions, courts generally accept the HGN test as a basis for probable cause to arrest without showing that the test meets the applicable scientific standard.105 Some states have addressed this issue in the context of administrative license revocation proceedings, where the standard of proof for revocation is also probable cause to arrest.106 

Once the court accepts HGN as a reliable indicator of impairment, it is evidence of impairment.107 Although the HGN test is an excellent indicator of impairment, the test results alone are not used to convince a jury that a defendant was impaired.108 Combined with other evidence of impairment, such as erratic driving, odor of an alcoholic beverage, glassy or blood-shot eyes or unsatisfactory performance on other SFSTs, HGN is strong evidence of impairment. 



The HGN test and other field sobriety tests do not test directly a subject's ability to drive a car. Instead, they measure the mental and physical skills necessary to drive a car safely, such as muscle control and divided attention. 



Many law enforcement officers are so experienced in giving the HGN test that they can estimate very closely a person's BAC based on the results, especially by examining the angle of onset. Despite this ability, to date no court has allowed an officer to testify as to a specific BAC based on HGN because the HGN test is not a statutorily approved method of determining a subject's BAC and the angle of onset is estimated without a precise measuring device.109 However, an expert can testify to the fact that research has verified the reliability of the HGN test in distinguishing between persons with a .10 BAC or higher and persons with a BAC lower than .10. Unless a law enforcement officer is qualified as such an expert, which is rare, the officer cannot testify to this fact. 

CONCLUSION 

Impaired driving detection and prosecution has improved since the initial 1977 NHTSA study, due in large part to the use of the SFST battery by law enforcement on the street and prosecutors in the courtroom. However, efforts to reduce impaired driving in many parts of the United States could not fully benefit from administering the SFST battery because of the exclusion of the HGN test from some impaired driving trials. The effectiveness of the SFST battery to curb impaired driving cannot be achieved to its full potential unless all of the three tests are utilized throughout the country. 

To achieve further improvement, the HGN test should be administered by law enforcement in the field, introduced into evidence by prosecutors in the courtroom and accepted by judges as reliable. For this to happen, a basic understanding of both the science and the law behind the HGN test is needed. HGN is based on simple scientific principles and is readily understood. A considerable body of scientific evidence supports its validity and reliability. Once law enforcement personnel, prosecutors and judges understand HGN, they will realize how vital HGN evidence is in detecting, prosecuting and convicting impaired drivers. 
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