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COUNTERMEASURE

Primary Disciplinary Field(s): Forensic Psychology, Criminology, Security Science.

1. Core Definition and Context

The term countermeasure, within the context of forensic and security screenings, specifically

refers to any deliberate attempt by a subject undergoing a deception detection examination to

distort the resulting physiological data. This distortion is designed to prevent the accurate

classification of the subject as deceptive or to create an inconclusive result. While the concept of

countermeasures applies broadly across various forms of behavioral assessment, it is most

frequently and critically discussed concerning the Polygraph examination, often colloquially known

as the 'lie detector test'.

The essence of a successful countermeasure lies in manipulating the involuntary or autonomic

physiological responses that the polygraph machine measures. These responses typically include

changes in respiration rate, cardiovascular activity (blood pressure and heart rate), and

electrodermal activity (skin conductance or galvanic skin response). A subject employing a

countermeasure aims to minimize the differential between their reactions to relevant (critical)

questions and their reactions to control (non-critical) or irrelevant questions, thereby defeating the

test's scoring metrics.

In practice, the use of countermeasures transforms the testing environment from a passive

assessment into an active psychological contest. The individual attempts to exert conscious control

over processes that are generally considered involuntary, requiring significant cognitive focus and

often specialized training or knowledge regarding the test administration protocol. The detection

and mitigation of these efforts are crucial elements in the ongoing debate surrounding the validity

and reliability of physiological deception detection technologies.

2. Historical Context and Polygraph Development

The necessity of addressing countermeasures arose almost immediately upon the widespread

adoption of instruments designed to measure physiological arousal related to deception in the early

20th century. The theoretical foundation of the polygraph rests on the premise that the act of lying

triggers stress, fear, or anxiety, which manifests as involuntary, measurable changes in the

autonomic nervous system. This underlying assumption inherently creates a vulnerability: if the

subject can generate similar arousal levels independent of the act of lying, or suppress natural

arousal when lying, the test is compromised.

Early polygraph developers and examiners recognized that subjects might attempt simple

behavioral manipulations, such as holding their breath or moving during critical questions.
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Consequently, examination protocols evolved to include sensors and observation techniques

designed to detect gross physical interference. However, as the sophistication of testing

techniques (like the Comparison Question Test or CQT) increased, so did the subtlety of the

countermeasures developed to evade them.

The systematic study of countermeasures intensified in the late 20th and early 21st centuries,

driven largely by security and intelligence agencies utilizing polygraph screening for personnel

clearance. The realization that even well-trained examiners could be fooled by simple techniques

highlighted a fundamental limitation of physiological-based lie detection, ensuring that the study of

countermeasures remains central to forensic methodology and criticism.

3. Classification of Countermeasures: Physical and Behavioral

Physical and behavioral countermeasures involve the intentional manipulation of the body's

physiological output during specific phases of the examination. The goal is often to create 'noise' or

artificially inflated responses during non-critical questions, thereby normalizing or masking the true

response during relevant questions.

Physical countermeasures include subtle motor movements or sensory stimulation. A common

technique involves inflicting mild, localized pain or discomfort, such as biting the side of the tongue,

pressing the toes firmly against the floor, or clenching the anal sphincter muscle. These actions

cause a momentary surge in physiological activity (increased heart rate and skin conductance)

which is recorded by the polygraph. If performed during control or irrelevant questions, this spike

artificially elevates the subject's baseline response level for non-deceptive states, making the

response during the actual relevant question appear comparatively smaller or insignificant.

Behavioral or cognitive countermeasures involve mental manipulation rather than physical

movement. These include techniques like structured mental arithmetic, guided imagery, or

intentional thought suppression. For instance, a deceptive subject might engage in complex

calculations during a control question to elevate cognitive load and associated arousal, or

conversely, attempt to disassociate mentally or focus on highly calming imagery during a relevant

question to suppress the fear or anxiety associated with lying. These methods are often considered

more difficult to detect than physical countermeasures because they do not rely on visible

movements or produce clear artifacts in the pneumograph tracing.

4. Classification of Countermeasures: Pharmacological

Pharmacological countermeasures utilize chemical agents, typically drugs, to directly modify the

autonomic nervous system's reactivity. These substances are generally employed with the intent to

decrease the overall degree of physiological stimulation, leading to a 'flat' or unresponsive reading

across all questions.
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The primary drugs considered for pharmacological countermeasures are central nervous system

depressants, such as certain anxiolytics (tranquilizers like benzodiazepines) or sedatives, which

globally reduce anxiety and autonomic activity. Furthermore, drugs that specifically target

peripheral physiological responses, such as beta-blockers, have been studied. Beta-blockers

reduce the physical manifestations of anxiety--slowing heart rate and lowering blood pressure--

without significantly impairing cognitive function. By reducing these measurable stress responses,

the subject attempts to achieve an artificially non-reactive state, regardless of whether they are

responding truthfully or deceptively.

However, pharmacological countermeasures present significant risks and are often detectable. An

overly depressed physiological profile (an extremely flat line across all channels) can alert the

examiner, who may suspect drug interference. Moreover, if the drug dosage is incorrectly

managed, it can lead to erratic behavior, poor cooperation, or overly large, inconsistent

physiological reactions that immediately raise suspicion and invalidate the test results. Standard

polygraph protocols require subjects to confirm they have not taken any unauthorized medication

prior to the test, though deceptive subjects are unlikely to disclose such attempts.

5. Mechanisms of Action in Deception Detection

The effectiveness of countermeasures is directly tied to the scoring methodology of the

Comparison Question Test (CQT), the most common polygraph format. The CQT does not

measure absolute truth; it measures the relative difference in physiological response between two

question types: the relevant question (R) concerning the crime or critical issue, and the control

question (C), which is broad, emotionally charged, and designed to elicit anxiety in a truthful

person.

A successful countermeasure works by manipulating this differential ratio. In masking deception,

the primary goal is to inflate the response magnitude of the control questions (C > R), a pattern

indicative of truthfulness. Physical or cognitive countermeasures are used to artificially heighten

the subject's arousal during the control questions. This intentional response spike ensures that

when the subject is asked the relevant question (about which they are lying), their response

magnitude is not significantly larger than the artificially inflated control response, thereby escaping

the threshold for a deceptive score.

Conversely, some countermeasures aim for global suppression, attempting to make both R and C

responses minimal (R ≈ C ≈ 0). This outcome usually leads to an 'inconclusive' result rather than a

finding of truthfulness, but it still prevents the detection of deception. The critical mechanism is

always disrupting the expected physiological hierarchy established by the CQT theory.
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6. The Efficacy and Prevalence of Countermeasures

Empirical research, particularly studies involving mock crime scenarios, has demonstrated that

countermeasures can be highly effective, especially when subjects are specifically trained. Studies

have shown that naive subjects attempting to deceive the polygraph without training often fail, but

those who receive targeted instruction--even simple, low-cost training--can successfully evade

detection in a substantial percentage of trials, often exceeding 50% success rates.

The distinction between training and naive attempts is vital. Countermeasures are learned skills;

subjects must understand the CQT structure, know when to apply the stimulation (e.g., during the

control questions but not the relevant questions), and manage the intensity of the action to avoid

overt detection. The proliferation of online guides, manuals, and instructional videos focused on

"beating the polygraph" indicates that this knowledge is now widely accessible, increasing the

potential prevalence of countermeasures in real-world, high-stakes testing environments, such as

criminal investigations or sensitive government security screenings.

While the actual prevalence in field settings is impossible to measure definitively (since successful

countermeasures go undetected), the mere potential for high rates of effectiveness in laboratory

settings undermines the confidence placed in polygraph results, particularly in critical intelligence

or law enforcement contexts where the risks of failure are immense.

7. Detection Methods and Mitigation Strategies

Polygraph examiners employ various methods to detect and mitigate the use of countermeasures.

These strategies fall into three categories: behavioral observation, technological monitoring, and

procedural adjustments.

Behavioral Observation requires the examiner to monitor the subject closely for subtle,

repeatable movements coinciding with specific question types. Examiners look for involuntary

muscle twitches, throat clearing, or unusual breathing patterns immediately following the stimulus

question. If physical countermeasures are suspected, the examiner may stop the test and confront

the subject, which often results in the immediate cessation of the activity or a confession.

Technological Monitoring includes auxiliary sensors, such as movement detectors (e.g.,

specialized chair pads or arm sensors) designed to register slight physical tension or muscle use

that might not be visible to the examiner. Furthermore, modern digital polygraphs use advanced

software algorithms to analyze the physiological tracings for patterns indicative of deliberate

manipulation--such as sharp, unnatural spikes in electrodermal activity or respiration anomalies

that appear intentionally synchronized with question timing.

Procedural Mitigation involves adapting the test design itself. Some protocols mandate a "stim
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test" prior to the main examination, where the examiner demonstrates the polygraph's sensitivity,

often by having the subject intentionally lie about a chosen card and showing them the resulting

strong reaction. This is intended to deter attempts at deception or countermeasures, though its

effectiveness remains debated.

8. Ethical and Legal Implications

The use of countermeasures introduces complex ethical and legal questions, particularly regarding

the integrity of the judicial and national security systems that rely on deception detection

technologies. Ethically, there is a conflict between an individual's right to self-preservation and the

societal interest in determining truth and guilt. Defense attorneys, for example, may face an ethical

dilemma regarding whether they should advise clients on how to evade a polygraph examination,

even if such advice is aimed at protecting the client's rights against a potentially flawed evidentiary

tool.

Legally, the susceptibility of the polygraph to countermeasures is a significant factor in the general

inadmissibility of polygraph results in most U.S. federal courts and many state jurisdictions. The

argument is that if the test is easily subverted by simple behavioral acts, it fails the standard of

scientific reliability required for forensic evidence. For government employment and security

clearance screenings, attempting or successfully employing a countermeasure can be grounds for

failing the test, regardless of the truthfulness of the answers, as it is viewed as a material omission

or an attempt to obstruct the screening process.

Furthermore, in contexts related to espionage or classified information, the distribution or teaching

of countermeasure techniques may be treated as a serious security breach, recognizing that the

ability to defeat these tests poses a direct threat to national security interests.

9. Debates and Criticisms Regarding Admissibility

The existence and demonstrated efficacy of countermeasures form one of the strongest pillars of

criticism against the continued use of the polygraph in high-stakes environments. Critics argue that

any test that can be reliably defeated by common, easily accessible techniques--such as biting

one's tongue or performing basic mental arithmetic--lacks the fundamental reliability necessary for

forensic and administrative decisions that impact life, liberty, or security clearances.

This debate has fueled the search for alternative deception detection technologies, such as

methods leveraging neuroimaging (e.g., fMRI - Functional Magnetic Resonance Imaging) or

electroencephalography (EEG). Proponents of these newer technologies sometimes claim reduced

susceptibility to traditional behavioral countermeasures, arguing that it is more difficult for a subject

to consciously manipulate localized brain activity than generalized peripheral physiological

responses.
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However, even these advanced methods face challenges, as new forms of cognitive

countermeasures are developed in parallel. Ultimately, the vulnerability of any deception test to

countermeasures highlights a crucial epistemological challenge: distinguishing between

deliberate manipulation and natural physiological variation, reinforcing the conclusion that no

current technology provides a perfectly foolproof measure of truth.

Further Reading

Polygraph (Wikipedia)

Arousal (Physiology) (Wikipedia)

Functional Magnetic Resonance Imaging (fMRI) (Wikipedia)
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