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Cervical Whiplash: Assessment, 
Treatment, and Impairment Rating
by Alan L. Colledge, MD1, Roger Pack, PT, OCS2, and 
Christopher R. Brigham, MD3, Charles N. Brooks, MD4

Whiplash-associated disorder (WAD) refers to complaints attributed to a shear-
hyperextension then hyperflexion cervical injury, typically following a rearend 
motor vehicle collision (MVC). WAD is often challenging; and requires thoughtful
assessment of diagnosis, causation, treatment, disability, maximal medical improve-
ment, and impairment. 

Neck pain and headaches are common following motor vehicle collisions, but there
is significant variation in the duration of symptoms. Research suggests chronic
whiplash symptoms should be the exception rather than the rule; and most cases of
WAD resolve without permanent impairment. Many factors influence the develop-
ment of chronic whiplash symptoms including preexisting pathology (physical
and/or psychological), the severity of the injury, individuals’ expectations of pain and
disability following a collision, cultural influences, and psychosocial stressors. 

Clinical evaluation and treatment guidelines derived from the best scientific knowl-
edge available have failed to alter the epidemic of chronic whiplash symptoms in the
United States and other countries, probably because they focus on biological treat-
ment of WAD, ignoring cultural, psychological, and sociological influences. Given
the questionable nature of much of the treatment rendered for WAD, this article will
discuss appropriate care of whiplash, and a progressive approach to management,
followed by impairment evaluation. 

Clinical Perspective
Each year 5.5 million people are injured in motor vehicle collisions in the United
States1 including 2.9 million whiplash injuries.2 Most (78%) patients report symp-
toms at the scene3, with 93% becoming symptomatic within 15 hours.4 Neck pain
generally must be present for inclusion in any statistics or study on WAD. The next
most common presenting complaint is headache (17-33%), followed by upper
extremity pain (6-13%).5 Constant symptoms are reported by 43%, while the remain-
ing 57% report intermittent complaints.6 Recovery from acute whiplash follows a 
predictable course, with the majority of uncomplicated WAD cases recovering in four
to six weeks.3, 7 However, there is significant variation in the prevalence of chronic

1 Labor Commission, State Of Utah, Salt Lake City, Utah
2 Spine and Sports Center, Provo, UT
3 Brigham and Associates, Inc., Portland, Maine
4 Bellevue, Washington
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symptoms. Anywhere from 27% to 66% of WAD patients in the United States and
Canada report chronic neck symptoms.4, 6, 8-10,12 Data from Lithuania, Greece, and
Germany suggest chronic neck pain and headaches should be present at the
same rate as seen in the general population, anywhere from 10% to 13%.8,9

Demolition derby drivers rarely develop chronic symptoms despite repeated
exposure to similar forces during a single event.10, 11 Since the forces on cervical
spine are the same whether a given collision occurs in the United States,
Lithuania, Greece, Germany, or a demolition derby; a biological explanation of
WAD alone cannot account of the variations in occurrence of chronic neck pain
following an MVC.

Pain is a subjective experience influenced by biological, social, psychological,
and other factors. Research shows that people will seek treatment if one of these
influences exceeds a personal tolerance level.15-19 Immediately following a 
collision, biological factors predominate (Figure 1). The biological influence
decreases with tissue healing to the point where, in the absence of social and
psychological stimuli, symptoms usually resolve completely (Figure 2). How-
ever, if psychological or social issues exceed an individual’s personal tolerance
level, complaints persist despite the fact tissue healing has occurred (Figure 3). 

Figure 1

Figure 2
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Figure 3

The “whiplash culture” present in some countries can
influence the development of chronic neck pain and relat-
ed symptoms following an MVC. Mass media communi-
cates the symptoms, clinical course, and social acceptabil-
ity of whiplash. Unfortunately, in their efforts to attract
viewers/readers, and hence consumers for the products
and services of advertisers, the media may resort to hyper-
bole and sensationalism which often distort reality. Due to
increasing reliance on the media as the primary source of
health information for many persons, inaccurate and
inflammatory reports and advertisements may cause the
expected pains after a collision to be perceived as a serious
medical problem. This perception may lead to unnecessary
disability and a desire for extensive evaluation and treat-
ment, which many healthcare providers are only too will-
ing to accommodate. 

In fact, some caregivers base their practices on treating
vehicular injuries and may intentionally or unintentional-
ly instill within their patients an exaggerated impression
of trauma underlying the presenting complaints. Unwar-
ranted diagnostic studies and questionable treatments not
only result in unnecessary costs, but together with some-
times ill-founded diagnoses, often instill within a patient
or reinforce a preexisting belief that something is seriously
wrong. This often leads to iatrogenic, or system-induced,
disability, and further direct and indirect costs. Patients
may be enticed into filing a lawsuit by advertisements
from attorneys offering to protects their "rights" and
obtain "just compensation" for their injuries. Sometimes it
appears the patient will not recover until the claim or law-
suit is settled because to do so would jeopardize the mone-
tary settlement or award. 

Hence the current system for evaluating, treating, and
compensating whiplash has created a confusing and com-
plex web of care that often reinforces within the mind of
the patient the generally erroneous impression that some-
thing is seriously wrong. The independent medical exam-
iner or other physician asked to assess the necessity of
treatment, evaluate disability, rate impairment, etc. is
placed in the midst of these complexities. However, the
evaluating physician must remain impartial, and needs to
obtain and carefully analyze all relevant data. 

Multiple factors determine the likelihood, type, and severi-
ty of bodily injury following a motor vehicle accident,
which in turn influence the need for treatment, extent of

disability, and likelihood of permanent residuals. These
include the strength and elasticity of the occupant's tissues
(muscle, tendon, ligament, bone, etc) and hence their
ability to resist externally applied direct or indirect stresses.
The evaluator should obtain information regarding the
collision itself such as the pre-impact velocity (direction
and approximate speed) of the vehicle(s) involved, type of
collision (frontal, near or far side, rear, or rollover), the
point of impact, location and amount of exterior and any
interior damage to the vehicle(s), an estimate of the
change in velocity of the subject vehicle, and any deploy-
ment of air bag(s). This information, combined with his-
tory from the occupant, subsequent physical findings, and
results of imaging and perhaps other diagnostic studies,
provides an understating of the mechanism and magni-
tude of injury. From the point of impact one can assume
the principal direction of force. The mass of the vehicles
along with an estimate of the target vehicle's change in
velocity helps assess forces applied to the occupant. History
or other evidence regarding occupant location within the
vehicle, use of shoulder and/or lap belt(s), presence or
absence and adjustment of a head restraint, what hap-
pened to him or her during the collision, head position at
impact, and when the neck pain and any other complaints
began are also relevant in determining the likelihood,
location, and severity of injury. 

Treatment
Aristotle said, “Treatment of the part should never be
attempted without treatment of the whole. That is the
error of our day, separation of the body from the soul.”
Unfortunately, that is precisely what clinical consensus
guidelines have done by addressing only the biological
aspects of WAD. Such guidelines, while doubtless well-
intended and frequently well-researched, have focused on
changing practice patterns, and thereby healthcare utiliza-
tion.3, 8 However, given the failure to incorporate the non-
physical aspects of WAD, it is not surprising the whiplash
epidemic continues unabated despite the attempts of con-
scientious healthcare providers to implement these guide-
lines. Patients are more than physical pathology, and until
guidelines address the biopsychosocial nature of whiplash
no change will be seen in the rates of chronic pain and
disability following vehicular collisions. 

Permanent impairment cannot be assessed until the indi-
vidual is at maximal medical improvement (MMI). There-
fore it is essential to determine whether all treatment nec-
essary to achieve MMI has been provided. However, many
of the treatments provided for WAD are of questionable
efficacy, and not necessary to achieve MMI. Hence the
evaluating physician should be familiar with appropriate
treatment for WAD. The military has extensive experience
managing trauma and has developed a simple, compre-
hensive, treatment strategy that addresses the biopsychoso-
cial nature of compensable injuries along with the unin-
tended consequences of their assessment and treatment.
The military's “forward treatment” methodology is reflect-
ed in the so-called SPICE model, the acronym standing for
its five components: Simplicity, Proximity, Immediacy,
Centrality, and Expectancy.15

Continued on page 8
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Case Exercise

Biomechanics in Rearend Motor Vehicle Collisions
by Charles N. Brooks, MD1 and Christopher R. Brigham, MD2

Multiple factors determine the likelihood, type, and severi-
ty of bodily injury following a motor vehicle collision
(MVC), which in turn influence the need for treatment,
extent of disability, and likelihood of permanent impair-
ment. Among the most important is “delta-v” (�v), the
change in velocity due to an impact. Other factors include
the strength and elasticity of the occupant's tissues (mus-
cle, tendon, ligament, bone, etc) and hence their ability to
resist externally applied direct or indirect stresses. For
example, a 290-pound professional football player is
understandably less likely to be injured in a rearend colli-
sion than a frail, elderly woman.  

Body position at the time of impact is also an important
factor. Due to inertia, the occupant of a stopped vehicle
which is rearended initially remains stationary relative to
the ground while the car or truck is accelerated forward.
Relative to the vehicle, the occupant's head, neck, and to a
lesser extent back then move rearward (with initial poste-
rior shear on the neck followed by spinal extension), and
later rebound forward (flexion). A person whose cervical
and thoracolumbar spine are in a neutral or near neutral
position (looking straight forward or in a rearview mirror)
at impact is less likely to be injured than someone rotated
leftward or rightward, as the facet joints are designed to
accommodate flexion and extension in neutral, but to a
much lesser extent when rotated.  

Awareness of the impending collision has a protective
effect given the ability of a vehicular occupant to brace,
guard, or otherwise contract muscles in preparation for
impact. Conversely, individuals with no forewarning of a
collision are more likely to be symptomatic afterward.
Persons restrained by shoulder and lap belts are generally
less likely to be injured than unrestrained occupants.  

Anderson et al1 investigated the effects of braking on both
occupant and vehicle kinematics in low speed rearend col-
lisions. They found very little difference between no brak-
ing and the “normal” braking of an unaware occupant,
ie, “foot resisting automatic transmission, simulating
braking at a stop light.” This result was anticipated by the
authors based on prior published research and films of
occupant kinematics during such impacts. When rearend-
ed the driver's foot comes off the brake pedal. Even if the
brakes are then reapplied, the collision, lasting anywhere
from 80-150 milliseconds, is already over. Hence normal
braking probably does not influence the incidence, type, or
severity of injury in low speed rearend collisions.  

A second scenario investigated by Anderson et al was “full”
braking, the driver of the stopped vehicle being aware of
and braced for the impending rearend impact, pressing
firmly on the brake pedal. While foot pressure on the brake
pedal was transiently reduced post impact, unlike normal
braking, this resulted in a small but significant reduction
in �v, diminishing likelihood of injury. Even apart from
other effects of bracing, which might be applicable to an
aware passenger, full braking may push the driver rear-
ward into the seat back and closer to the head restraint,
resulting in better "coupling" therewith, and lower injury
risk. The latter effect is not universal, however. Some dri-
vers pull rearward on the steering wheel when maximally
braking, tending to pull their torso forward, and probably
offsetting the reaction to foot pressure, with no increased
coupling. 

The most important determinants of bodily injury are the
accelerations (g forces) to which an occupant is subjected,
and their duration. The higher the acceleration, and
longer it is sustained, the greater the likelihood of injury.
Since �v (delta v), the change in velocity of a vehicle, is
the area under the acceleration vs. time curve, it combines
both factors, and is a useful way to quantify impact severi-
ty. In fact, studies have repeatedly shown the collision
parameter most closely related to occupant injury poten-
tial is �v2-5. The vehicle’s change in velocity dictates the
speed with which an occupant will strike, or be struck by,
its interior, whether head restraint and seat back in a
rearend collision; seat belts, steering wheel, and/or dash-
board in a frontal impact; or lap belt and door panel with
a near side impact. Whatever the interior structure, the
faster the speed of interaction with the occupant, the high-
er the forces on his or her body, and greater the probability
of injury.  

Since human subject test results are available for low
speed collisions, and tolerances known for various ¢v
impacts, if a reasonably accurate estimate of the velocity
change in a given MVC can be obtained, it is possible to
predict the likelihood or severity of bodily injury. However,
occupants of both the bullet (striking) and target (struck)
vehicles and witnesses are notoriously poor estimators of
speed. Those who perceive themselves the innocent victim
of another’s negligence often exaggerate the magnitude of
a collision, while at fault drivers tend to minimize its
severity. Hence, one should take such reports “with a grain
of salt.” Instead, when formulating an estimate of �v it is
generally advisable to obtain objective data regarding the
collision, eg, vehicle photographs, damage repair esti-

1 Bellevue, Washington
2 Brigham and Associates, Inc., Portland, Maine
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mates, and the car’s onboard computer if available. 
Subjective but presumably unbiased information sources
include reports, if any, from witnesses, an investigating
police officer, and/or ambulance personnel.

Based upon a literature review (see table below) Szabo et
al concluded "The consensus of human subject research
conducted to date is that a single exposure to a rear end
impact with a �v of 5 mph or less is unlikely to result in
injury, assuming a reasonably healthy, restrained occu-
pant in a relatively normal initial position, and the exis-
tence of a head restraint."6

Author(s) Delta V Restraint Reported Injury

Severy et al (1955) ~5 mph Lap None

West et al (1993) ~3-9 mph 3-point None

McDonnell et al (1993) 2-5 mph 3-point Minor (< 2 days pain) for multiply exposed subjects 

Szabo et al (1994) ~5 mph 3-point Transient headache, minor (stiff neck) for one multiply exposed 
subject

Geigl et al (1994) 3.75-7.5 mph 3-point None

King & Siegmund(1994) 1-5.6 mph 3-point None (brief dizziness in one)

Matsushita et al (1994) 1.6-3.1 mph 3-point Minor symptoms (< 4 days)

McDonnell et al (1995) 3.6-6.8 mph 3-point Minor (< 3 days) pain for multiply exposed subjects, pain in 
subjects with head turned

Szabo & Welcher (1996) 4.7-6.3 mph 3-point None

Nielsen et al (1997) 1-5.6 mph 3-point Transient headache, transient neck ache after multiple exposures

Ono et al (1997) 2.4-5 mph 3-point 1 of 12 subjects had neck discomfort lasting a few days

Castro et al (1997) Meyer et 5.4-8.9 mph 3-point 5 of 14 had headaches, or neck soreness lasting up to 7 days
al (1998)

Brault et al (1998) 2.5-5 mph 3-point Transient symptoms, < 2 days (2.5 mph) or < 5 days (5 mph)

TEEX/BRT unpublished ≤ 8.3 mph 3-point Neck stiffness after > 5 mph �v impacts and/or for multiply 
exposed subjects (particularly females), low back soreness in 
one multiply exposed subject

While, as implied, individual tolerances vary, a �v of 5-10
mph may be the “borderline” between no injury and
injury. Many occupants subjected to a �v above 10 mph
would be injured, the probability thereof being proportion-
al to the change in velocity.

As implied in the table, the most common symptom after
a low speed rearend MVC is neck pain, followed by
headache. Occasionally occupants in such collisions claim
to have sustained a head injury. Is this plausible? As
implied, in a rearend collision the occupant initially
moves rearward relative to that vehicle, pushing further
into the seat back, then strikes the head restraint (if any),
and subsequently rebounds forward. Peak head accelera-
tions for head restrained occupants in low speed rearend
collisions (�v's of 2 to 8 mph) range from about 2 to 20

g.7-12 At the midpoint of this range, a �v of 5, head acceler-
ations are about 10 to 15 g. These accelerations are well
below the threshold for head injury.13 In fact, the head can
take up to 100 to 200 g for 10 to 20 milliseconds. There
must be a �v of approximately 9 or 10, and a hard head
restraint, before one starts to see symptoms of head injury.
In summary, even “mild head injury from low speed
impacts appears unlikely in light of the published toler-
ance data in human subject testing results.”14

Unlike unrestrained occupants in hi speed frontal colli-
sions, knee contact with the dashboard or other portion of

the vehicle's interior is very unlikely for the restrained
occupant of a car or truck rearended at low speed.15 Follow-
ing the initial rearward motion, the knee returns to or
about its initial position, being no more than 2.5 cm (1
inch) forward or 5 cm (2 inches) behind where it started,
due to restraint provided by the lap belt. Furthermore, even
if contact occurred, the velocity at which it did so would be
low, less than normal walking speed.

Like contusions, ligamentous and meniscal injuries of the
knee are very uncommon in rearend collisions. In a mod-
erate to high speed frontal impact, foot-floorboard contact
may result in longitudinal impaction on the lower limb,
with compressive loads transmitted to the knee. If com-
bined with rotation of the joint, a meniscal tear could
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Case Exercise (continued)

result. Similarly, a driver's foot might slip off the brake
pedal in a frontal impact, strike the footwell at an angle,
with stress on and sprain of knee ligaments. On the other
hand, in a rearend collision the occupant’s foot moves
away from the brake pedal or floorboard. The knee is
unloaded, with no plausible mechanism of injury thereto.
All vehicles manufactured in and after 1983 must be able
to withstand a 2 1/2 mph rear collision without structural
damage. However, the bumper standard is a minimum
requirement, and many vehicles’ bumpers perform at a
level greater than that prescribed by FMVSS (Federal Motor
Vehicle Safety Standard) 215. Hence simply because there
is no visible damage to the rear of the target vehicle does
not mean the �v was ≤ 2 1/2 mph. One must also consid-
er the possibility that elastic deformation of the bumper
cover hid underlying plastic deformation of the energy
absorber. In other words, the photographs can prompt one
to underestimate the magnitude of impact.

�v is dependent in large part upon kinetic energy of the
bullet vehicle (KE = 1/2 mass x velocity2). Understand-
ably, one would be less likely injured when rearended by a
motorcycle than a high mass vehicle such as a semi trac-
tor-trailer. Velocity is also an important factor, and since it
is squared, assumes greater relative importance at higher
speeds. Not surprisingly, collisions occurring at highway or
freeway speeds are more likely injurious than those on city
streets or in parking lots.

Velocity, however, also incorporates direction as well as
speed; and it is important to determine whether a collision
occurred from behind, in front, or to one side or the other.
Other things being equal, a vehicular occupant is less like-
ly to be injured in a rear impact than when struck from
the side, since the facet joints of the spine normally allow
greater excursion in flexion and extension than lateral
(side) bending. While the seat back and head restraint
minimize spinal extension, and generally prevent hyperex-
tension, with an impact from behind, and a shoulder belt
limits rebound thoracolumbar flexion, these restraints
offer little, if any, protection in a side impact. Further-
more, there is a greater likelihood of direct trauma in the
latter. The driver’s left side may strike or be struck by the
driver's door and/or window; likewise there may be direct
injury to the right side of a passenger seated on and struck
from the right.

Although accelerations of longer duration are more likely
injurious, for a given �v, the occupant of a vehicle
involved in a longer duration impact, such as an under-
ride or override, is exposed to lower forces. Acceleration is
equal to the change in velocity divided by the time over
which it occurs (a=�v/�t). Force equals mass times
acceleration (F=ma). Hence, with a given �v but longer
time, acceleration is less, as is the force. Compared to a
bumper-to-bumper impact, an underride (bullet vehicle
sliding underneath the rear of the target vehicle) or over-
ride also tends to cause more crush of sheet metal, and

energy absorption therein. The energy absorbed is hence
no longer available to accelerate a struck vehicle.

Characteristics of the vehicle(s), particularly ability to
absorb kinetic energy, are also important determinants of
bodily injury. Energy-absorbing bumpers and vehicle
crush (if any) dissipate energy that would otherwise be
available to accelerate (or decelerate) the subject vehicle
and occupant.

Interior features of the vehicle are also important. For
example, a passenger in a rearended pickup truck having
a solid steel bumper without energy absorbers, and seated
on a bench seat unequipped with a head restraint, whose
head strikes and breaks the rear window of the cab, or
hyperextends over the seat back, would be more likely
injured than the occupant of a late model car having a
well-cushioned, properly adjusted head restraint and seat
back. To minimize or prevent injury a head restraint
should be at least as high as the head’s center of gravity,
located in an adult about 9 cm (3.5 inches) from its top
(approximately the same level as center of the ear). Also,
the smaller the backset (distance between the back of the
head and the front of the restraint) the better. Backsets
over 10 cm (4 inches) are associated with increased symp-
toms, primarily neck pain, after rearend collisions.  

However, for tall drivers an adjustable head restraint in the
down position may be worse than none at all. The upper
end of a too low head restraint may act as a fulcrum dur-
ing relative rearward motion of head and accompanying
neck extension, concentrating anterior tensile and posteri-
or compression forces at a single level. While the occupant
of a seat having no head restraint might be subjected to
identical or similar forces, absent the fulcrum, there would
be more uniform loading of cervical spine.  Distribution of
the same force amongst multiple levels, rather than con-
centration at a single one, decreases the likelihood of
injury.

While, as implied above, �v is probably the single most
important determinant of bodily injury, it often difficult to
quantify. Sometimes police reports, accident reconstruc-
tions, or damage repair estimates provide information in
this regard; and photographs are helpful when available.
However, in some cases the only objective data available
upon which to formulate an estimate of change in velocity
is the reported dollar amount of damage to a vehicle.
While a far from ideal indicator, �v generally is propor-
tional to dollar damage, given similar vehicles and impact
directions. Understandably, the occupant of a car requiring
$1000 in repairs to its rear would be less likely injured
than one in a similar vehicle sustaining $10,000 in
rearend damage.

Reports of physical symptoms following a collision do not
necessarily imply, or reflect the severity of, bodily injury.
Pain and other somatic complaints are not simply patho-
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physiologic phenomena, but must be understood in the
larger context of the whole person. Whether and how an
individual perceives and reports pain, for example, depend
on many factors including genetics, cultural background,
personality, emotional status, level of arousal, and past
experience. Persons with a history of physical, sexual,
and/or emotional abuse, particularly during childhood,
are known to be predisposed to disproportionate somatic
complaints. Expectations that a rearend collision should
cause neck pain often become self-fulfilling prophecies.
Anxiety, depression, substance abuse, and other psychoso-
cial factors may also cause or worsen physical symptoms.
Unemployment is associated with delayed recovery from
whiplash. In cases where there is anger and/or potential
compensation, the severity, distribution, and duration of
complaints often correlate poorly with the mechanism and
magnitude of the real or alleged trauma.16-22

Individuals with preexisting neuromusculoskeletal pathol-
ogy, whether degenerative and/or traumatic, with or with-
out immediately preceding symptoms, are also more likely
to be symptomatic after a collision.

In summary, conclusions regarding causation and appor-
tionment, evaluation and treatment, disability, and
impairment for symptoms and signs following a motor
vehicle collision must take into consideration multiple
factors including the occupant’s preexisting physical and
psychosocial status, the mechanism and magnitude of the
collision, and a variety of biomechanical variables. Opin-
ions and recommendations based solely upon patient his-
tory and physical findings, and perhaps imaging studies,
may be ill-informed.  
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Similarities exist between military personnel and individu-
als injured in an MVC. Both groups have legally mandated
entitlement programs for their injuries and expect they
will be restored to full health or compensated for their loss.
The number and type of symptoms and resultant disability
are directly related to the intensity of psychosocial stressors
to which subjects are exposed.12 Such stressors abound in
both groups. 

While the stress of combat clearly exceeds that of normal
life, it is usually short-lived. Combat is often described as
short periods of terror separated by long bouts of boredom.
Many people in our society are exposed to months or years
of low to moderate levels of stress. The cumulative effects
of sustained low-level stress can be just as devastating to
one’s psychological defenses as the brief, intense stress of
combat. The same erosion of psychological reserves that
leads to battle fatigue in the soldier can cause the WAD
patient to complain of chronic pain and fatigue. The net
effect of these defense mechanisms is that the soldier is
removed from the stress of combat, while the WAD patient
receives a respite from psychosocial stressors. 

It is easy for members of each group to focus unresolved
anger over their continued symptoms on forces beyond
their control. Soldiers may blame their superiors, the mili-
tary establishment, the government, or the enemy. WAD
patients may blame the negligent driver, medical
providers, and/or insurance companies. Blaming others
absolves them from any responsibility for their continued
symptoms and disability, facilitates perpetuation thereof,
and acts as an ego defense. These similarities suggest that
the forward treatment model, validated on the battlefield
and in the occupational literature, provides a useful
method for the prevention and treatment of WAD as well as
other compensable injuries and illnesses. 

Simplicity
Simple problems treated in a complex manner become
complex problems. The military found that ominous-
sounding diagnoses, complicated tests, and extensive treat-
ment for fairly minor problems (like battle fatigue) only
served to strengthen a soldier’s belief he was seriously ill or
injured, leading to chronic symptoms and disability. Simi-
larly, WAD patients may get the erroneous impression they
are suffering from severe injury. Sophisticated diagnostic
tests such as a cervical MRI scan often result in diagnoses
that may be of no clinical relevance but confirm the nega-
tive messages received from the whiplash culture, and
adversely affect the subsequent clinical course. The ill-
effects of diagnostic “labeling,” which refers to the unin-
tended and usually adverse consequences of assigning a
diagnostic label to an anxious individual, have long been
recognized. For this reason, the military abandoned omi-
nous-sounding labels such as “shell-shock” or “war neu-
rosis,” and replaced them with more benign names, such
as “battle fatigue” or “combat reaction.” 

A general rule regarding diagnostic studies is that a test is
indicated if knowing the results would cause one to alter
treatment. Expensive and sophisticated tests should be
avoided unless there is a good chance the results will
change the course of care.16 Many commonly identified
radiological findings occur in the general population with
the same or similar frequency seen in whiplash patients.13

Exceptions to this are fracture or dislocation occurring in
more severe collisions. Since most radiographic findings
have little to do with symptoms or outcomes24, imaging
should be used to rule out serious pathology, but is not
required for all MVC patients.14 Low back pain research has
shown that performing radiographs on symptomatic
patients can have a negative effect on the duration and
intensity of pain, functioning, and health status.15 A study
of x-rays in 349 patients with low back pain of at least 6
weeks’ duration concluded, “Radiography encourages or
reinforces the patient’s belief that they are unwell and may
lead to a greater reporting of pain and greater limitation
of activities.”26 Given the potentially negative effects on
pain, functional limitations, and recovery; physicians
should be judicious in ordering and reporting radiological
findings. 

Similar evidence exists for MRI scans. A study of 100
whiplash patients’ MRIs found the expected changes of
aging with 25% having degenerative disks and 14% disc
bulges or herniations but no radicular symptoms.16 Only
one finding, prevertebal edema, was related to the trauma.
A follow-up study of asymptomatic individuals who had
MRIs 7 years earlier found increased age-related findings
on repeat MRI but that these did not predict future or cur-
rent symptoms.17 In general, MRIs correlate poorly with
whiplash symptoms in patients without neurological
deficit and normal radiographic examination of the 
cervical spine.18, 19

The psychosocial aspects of WAD have received consider-
able attention.28-36 A study found the physical and psycho-
logical responses to whiplash are established by three
months.39 The rate of recovery slows noticeably after this
time.3 This suggests the greatest opportunity to influence
recovery is early within the first trimester. Just as every
MVC patient does not need X rays and an MRI scan, every
patient with delayed recovery of WAD symptoms does not
need psychological evaluation. However, clinicians must
be sensitive to the possibility of confounding psychological
issues. If improvement is not seen within the first month
psychological testing and interventions should be consid-
ered before behavioral responses to injury are firmly 
established. 

Informing a patient of the suspected pathology is an
important step in treatment. However, diagnostic labels
often become self-fulfilling prophecies as patients tend to
conform to expectations regarding symptoms, disability,
etc. Workers told that they had “asymptomatic hyperten-
sion,” a complicated term for a layperson, demonstrated
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increased absenteeism despite the absence of any hyperten-
sion-induced pathology.21 Soldiers with battle fatigue fare
much worse when given a medical diagnosis than when
told they are experiencing a normal reaction to the
extreme stress of combat.22 Since there is often little identi-
fiable pathology in uncomplicated whiplash, ominous
diagnostic terms should be replaced with simple, non-
threatening ones. The Quebec Task Force (QTF) identified
five grades, or classifications, of WAD.3 These classifications
correlate with outcomes, demonstrating their utility.23

Barsky has wisely noted, “Attention to a symptom ampli-
fies it, whereas distractions diminish it.”24 During World
War II, the military's use of exotic and complex-sounding
treatments such as “narcosynthesis” or electroconvulsive
therapy  often strengthened a soldier's belief he had signif-
icant physical or mental illness. While individual health-
care providers can do little to check the powerful psychoso-
cial influences of a whiplash culture, they can at least do
no harm. Deyo suggests physicians share the blame for
unnecessary disability claims due in part to unwarranted
treatment. “Treatments are often imposed as if desperation
were a legitimate clinical indication, circumventing objec-
tive evidence, scientific precedent, or attention to consen-
sus guidelines for practice.”26 Unnecessary testing and
treatment focuses a patient’s attention on his or her symp-
toms, causing a tendency to over-react to them. 

One of the simplest, safest, and cheapest yet potent treat-
ments clinicians can employ is reassurance. The data of
Indahl et al. evaluated two groups of workers with low
back injuries. One group had return to work restrictions
based on functional testing, while the other was told activ-
ity and return to normal activities without restrictions
would speed their recovery.27 The latter group had higher
return to work rates than those given specific work restric-
tions. Similar results have been seen with whiplash.
Patients instructed to return to normal function as soon as
possible demonstrated much better recovery rates than
those prescribed a soft cervical collar and rest.3, 44-47 Patients
must be convinced that hurt does not equal harm. The
pain following a collision is normal and generally short-
lived if the embers of psychosocial factors are not fanned
into a raging fire by unwarranted testing and treatment.
Interestingly, patients who viewed a 12-minute psycho-
educational video in the emergency department (ED)
rated their pain 70% lower, were using 85% less narcotic
medication, had over 85% fewer ED visits, and had 100%
fewer surgical consultations, highlighting the importance
of reassurance.28

Although the negative effects of physical inactivity on the
body have been repeatedly reported in the medical litera-
ture,48-53 some physicians commonly prescribe rest and
excuse patients from work due to pain complaints follow-
ing an MVC. This places too much emphasis on discom-
fort. It suggests whiplash pain is something to be feared
and avoided rather than accepted and tolerated until heal-

ing occurs. Furthermore, since pain and suffering awards
are often calculated using a multiplier of the economic
damages, taking a person off work generally increases the
size of any settlement or award. If a physician decides sub-
jective complaints and findings such as pain and tender-
ness are sufficient to authorize occupational disability
there is an inherent financial motive to act in an injured
manner to ensure a more favorable outcome of any legal
proceedings.15

Even more often overlooked are the negative psychosocial
effects of rest and work absence including increased psy-
chological distress, depression, diminished income, lack of
socialization, and loss of work habits.29 Adopting the dis-
abled role also gives patients with significant psychosocial
stressors a socially acceptable means to avoid unpleasant
or stressful situations. 

Early return to occupational and avocational activities
should be a focus of all treatment efforts. Research has
shown that resumption of normal activities improves long-
term outcomes in whiplash.3, 47-50 It contradicts the negative
messages of the whiplash culture, and facilitates a healthi-
er interpretation of the pain and any other post-MVC
symptoms. Patients should also be advised that exercise
and movement are required for optimal recovery, and
avoiding activity will delay healing. In fact, exercise is one
of the most potent treatments for acute WAD and neck
pain.3, 55, 30

While prior literature has failed to demonstrate the superi-
ority of any one type of exercise, new evidence suggests iso-
lated isometric strengthening is superior to traditional sta-
bilization exercises, stretching, and aerobic conditioning
for chronic neck pain.31 Research also suggests a guided
exercise program is more effective than a pamphlet or iso-
lated instruction and advice about self-management.47, 32 In
keeping with the principle of simplicity, patients should
exercise independently whenever possible; but periodic fol-
low up visits with a clinician well versed in the forward
treatment model may enhance the effectiveness of an exer-
cise program.

Consensus guidelines have been developed regarding the
use of medications to treat WAD.3 Grade I WAD should be
treated with simple analgesics. Grades II and III may
require analgesics and non-steroidal anti-inflammatory
medications, but the drugs should be combined with activ-
ity and exercise for the best results. Narcotics may be pre-
scribed for severe pain in Grade III WAD, but should not be
used to treat Grade II. Muscle relaxants should generally
not be used in the acute phase of WAD I or II because of
their depressive side effects.8 High dose methylprednisone
and psychopharmacological agents are not recommended
in WAD of any grade. 

Injections are sometimes used to control pain from
whiplash. Zygapophyseal (facet) joint(s) may be the pain
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generator in as many as 50% of patients with chronic
whiplash pain. 33-61 Diagnostic blocks using local anesthetic
are a valid technique to identify which, if any, zygapophy-
seal joints are painful.33 Local anesthetic-corticosteroid
injections of any joints found to be pain generators are
often temporarily palliative. However, like trigger point
injections, there is no good evidence that such joint injec-
tions improve long term clinical outcomes.3 Epidural
steroid injections are not recommended for Grade I or II
WAD, but may benefit chronic, unresolved radicular pain
in Grade III.8

Physical medicine (therapy) modalities are commonly
used to treat whiplash pain. They often provide partial,
temporary symptom relief, but there is little evidence any
modality has long term efficacy greater than placebo. Fur-
thermore, given the short duration of benefit, modalities
are often used repeatedly, and in so doing become expen-
sive. They are also time consuming, can create dependen-
cy, and often distract patients from more effective treat-
ment such as exercise.34 Consensus guidelines do not sup-
port the use of passive modalities in the treatment of
chronic neck pain.3, 8, 59

However, a short course of passive treatments may be justi-
fied if providing sufficient symptomatic benefit to permit
resumption of function and participation in active treat-
ment (stretching, strengthening, and aerobic conditioning
exercises) since the latter can be of sustained benefit.8

From a practical standpoint, most patients referred for
rehabilitation services expect and demand pain relief
modalities. If nothing is done to ease their symptoms they
may seek out practitioners who will only provide tem-
porarily palliative passive treatments, often irrespective of
the need for active rehabilitation and other effective man-
agement strategies. The art of medicine is thus called into
play. A brief course of passive modalities may be required
to establish trust, maintain the clinical relationship, and
facilitate acceptance of and compliance with a timely
transition to more effective treatment.

If modalities are used, clinicians should be careful to
manage expectations regarding their use and benefits. The
focus of treatment should always remain on exercise and
returning to normal activities as soon as possible. In keep-
ing with the principle of simplicity, patients should be
instructed how to do modalities at home whenever possi-
ble. If a patient cannot apply modalities at home, it
should be clear from the start they will only be used in the
clinic if he or she demonstrates objective evidence of func-
tional progress and compliance with other aspects of the
treatment program.

Systematic reviews of the scientific literature have found
little evidence to support the use of manipulation to treat
whiplash.3, 8, 35, 36 The reviews found no randomized con-
trolled trials examining manipulation for acute neck pain.
A major review of manipulation and mobilization of the

cervical spine concluded it provides short-term benefit for
neck pain and headaches, but called for more research.65

Mobilization has been shown to be as effective as manipu-
lation in treating acute and sub-acute neck pain, with a
lower risk of adverse effects.37 Some recommend manipu-
lation may be used for Grade I and II WAD, providing
there is evidence of continuing improvement, but a Grade
III WAD injury demonstrating neurological involvement is
a relative contraindication to spinal manipulation.8 Fur-
thermore, manipulation is most effective when combined
with strengthening exercises for the cervical spine, sug-
gesting the improvement is more related to the exercise
than manipulation.38 Regardless, repeated manipulation
or mobilization over a long period of time without a mul-
tidisciplinary team evaluation is not justified.3

Proximity
Proximity refers to the need to maintain patient morale
and keep them engaged in meaningful roles. Paradoxical-
ly, soldiers with a combat stress reaction treated close to
the front do better than those removed from it.44, 68-70 One
front line commander talked of “the miracle that would
occur with a man about to crack if you could just get him
out of his foxhole and back to the CP [command post] for
a few hours. Hot food, hot drink, a chance to warm up-
that’s what he needed to keep going.”39 Recovery is facili-
tated if soldiers suffering from combat exhaustion are
treated in this manner and not allowed to adopt a sick role.

Removing an MVC patient from the civilian equivalent of
the front lines (work and other normal activity) can have
a devastating effect. Someone labeled ill or injured is
regarded and treated in ways that often make recovery
more difficult.40 Friends, family members, and employers
become sympathetic, expect less, are more understanding
of shortcomings, and make fewer demands, which dimin-
ish stress. Now that the patient is no longer working, med-
ical testing and treatment are justified to restore pre-injury
work status as quickly as possible. The financial losses
associated with occupational disability may cause the
patient to contact an attorney who often holds out the
promise of lucrative compensation. Within weeks the
patient is worse because psychosocial factors, particularly
anxiety and/or depression, rather than biological factors,
are primarily driving the symptom complex.

Whiplash patients must be kept on the “front lines.” Stay-
ing at or returning to work is a key part of treating any
compensable injury or illness.41-76 It helps maintain status,
self-esteem, identity, and conditioning; and prevents or
minimizes iatrogenic disability.17 In most workers' com-
pensation systems there are financial enticements for
employers to allow an injured worker to return to work
with restrictions, or hire a new employee with limitations.
However, these incentives do not exist when an employee is
injured in a nonwork-related MVC; and for one or more of
several reasons the employer may be unwilling to provide

Cervical Whiplash (continued)
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modified duty. The employer may be concerned about a
workers' compensation claim for aggravation of the vehic-
ular injuries by occupational activities, or that diminished
physical capacity might result in new injury to the
employee or place a coworker at risk. It may actually cost
an employer more to accommodate than temporarily
replace an employee injured outside of work. 

Nevertheless, it is just as important for whiplash patients
to return to work. The vehicle insurer has a vested interest
in returning the claimant to work, much as a workers'
compensation carrier does in the industrial setting. Finan-
cial incentives may be used to entice a collision patient
back to work, and diminish the likelihood he or she will
adopt a sick role and behave in ways that delay recovery.

Both the unemployed and employed whiplash patient
should continue or return as soon as possible to other
meaningful roles and activities such as parenting, sports
and recreation, hobbies, socializing, and/or participation
in religious or service organizations. 

Immediacy
There are critical time periods during recovery from any
illness or injury. Healing of tissues typically occurs during
known time frames. For example, sprains and strains gen-
erally heal in two to four weeks, and fractures in six to
eight weeks. When a large influx of injured soldiers arrives
at a field hospital, treatment for life-threatening trauma
takes precedence, while that for soldiers with minor
injuries, or illnesses such as battle fatigue, is appropriately
delayed. However, soldiers in the latter group often become
refractory to treatment because they did not receive appro-
priate care during the acute phase of injury or illness
when it was critical. During the several days after an MVC,
family, friends, acquaintances, and the media often convey
negative and inflammatory information concerning
whiplash, which instills within the injured occupant nega-
tive expectations for recovery.16

Just like the soldiers with minor injuries or illnesses who
do not receive prompt, appropriate care, failure to inter-
vene appropriately in the first few days after a collision
may cause the whiplash patient to develop chronic symp-
toms refractory to treatment. Consistent with the forward
treatment model, healthcare providers should intervene
during the acute phase of WAD offering reassurance about
the generally benign nature of uncomplicated whiplash
along with simple treatments. Patients should be followed
closely to ensure symptoms are properly interpreted, ques-
tions and concerns addressed expeditiously, and fears and
anxieties calmed. 

Several critical time periods have been identified following
WAD. Nearly everyone involved in a significant MVC will
develop head and neck pain.3,5,6,27 Most patients return to
their previous level of function within one month, though

symptoms may persist in some.3,17, 42, 43 A review of 2810
injury claims showed that only 2% of patients with
whiplash alone and 4% of patients with whiplash com-
bined with other injuries had not recovered by one year.44

It is generally accepted that minimal additional improve-
ment can be expected 3 months after a collision.3,39 Inter-
national data suggest that symptoms persisting longer
than 6 weeks in Grade I and II injuries should be consid-
ered evidence of delayed recovery.13, 45 At this point, the
patient should probably be referred to individuals knowl-
edgeable about the above issues so that all aspects of care
can be coordinated and monitored. Nothing is gained by
continued treatments without objective evidence of
improvement.

Centrality
As the importance of simplicity, proximity, and immediacy
is understood, the need have practitioners skilled in the
forward treatment model manage WAD patients during
critical time periods becomes apparent. Military medical
departments try to ensure all providers with whom an
injured soldier comes in contact follow established diag-
nostic and treatment protocols. Centralized medical man-
agement prevents exposure of a soldier to confusing and
threatening diagnostic tests, terminology, and treatments.
Instead, soldiers tend to get the correct treatment at the
right time, decreasing the potential for iatrogenic compli-
cations. Unfortunately, those injured in collisions are fre-
quently exposed to unnecessary diagnostic tests and proce-
dures that subtly convey the idea something is seriously
wrong. Careless statements and actions by healthcare
providers can complicate the clinical picture by reinforc-
ing the negative messages and expectations of the
whiplash culture, making the patient less receptive to reas-
surance and decreasing the chances of a positive outcome.
Patients are often bewildered and frustrated by the differ-
ent opinions about what is wrong and how to address it.
They become convinced that not only has something bad
happened, but doctors have not found it, and hence are
not rendering the correct treatment for the injury. The fail-
ure to improve with inappropriate and often excessive
treatment is perceived as further evidence of serious under-
lying pathology, setting the stage for chronic symptoms
and disability. 

In addition, it is estimated that as many as 36% of all
automobile bodily injury claims have an element of fraud,
even though only 3% involve premeditated criminal acts.15

The low rate of premeditated crimes suggests the remain-
ing 33% are opportunistic acts by doctors, other providers,
lawyers, and claimants.15 Some practitioners knowingly
and willingly perform unnecessary diagnostics tests and
treatments to increase their income and perhaps the settle-
ment or award of their patient-claimant. In so doing they
not only defraud insurance companies but foster chronic
pain and disability rather than recovery. Such healthcare
providers may work in collusion with unethical attorneys
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seeking to maximize damages and, thereby their contin-
gency fee. Claimants also play an important role in these
schemes, by exaggerating or fabricating symptoms, physi-
cal findings, and disability in hopes of obtaining a large
financial settlement or award. 

Other health care providers may become unwitting accom-
plices to these fraudulent claims. Physicians are hesitant
to damage the doctor-patient relationship by suggesting
there is no physical reason for the symptoms. Poor com-
munication between physicians and ancillary health care
providers such as physical therapists and chiropractors
may permit patients to run up large bills with no, or no
sustained, improvement in the factitious symptoms. It also
allows evidence of symptom magnification to be over-
looked or ignored until it is too late. By contrast, central-
ized medical management may facilitate earlier identifi-
cation and documentation of fraudulent claims, minimiz-
ing their burden on society.

Centralized medical management is pivotal in gaining
control over the epidemic of chronic whiplash symptoms,
but is difficult to achieve. Persons having symptoms
and/or findings suggesting serious injury at the collision
scene are appropriately transported to the nearest emer-
gency room. 

MVC occupants without signs of significant pathology
(Grade I and II WAD) at the scene are often not transport-
ed by ambulance and left to seek treatment on their own.
Some end up at an emergency room over the next few
days. They are commonly given pain medication, a soft
cervical collar, and instructions to see their primary care
physician if the symptoms do not resolve in two weeks.
Physicians in busy emergency rooms do not have time to
provide reassurance about the typically benign nature of
whiplash and instruction in self-treatment for the condi-
tion, then follow up in a few days to answer any questions
that might arise. 

A week or two later, after being exposed to the negative
influences of the whiplash culture, the patient may see his
or her primary care physician and enter the labyrinth of
medical care for whiplash. Others seek care from any of a
variety of alternative healthcare providers including
acupuncturists, chiropractors, etc. Sometimes the first pro-
fessional contacted is an attorney, who may then refer the
new client to a provider. 

Centrality is a key to eliminating unnecessary chronic
pain and disability, and the societal impact thereof. The
military has control the automobile insurer lacks. Soldiers
injured on the battlefield do not have the choice of where
to go for treatment. The military also has its own hospi-
tals, doctors, and allied health professionals who must fol-
low orders, ensuring that policies and procedures will be
routinely followed. Insurance carriers cannot, and proba-
bly should not, exert the same level of control over their

insureds and claimants. The conflicting interests and
motivations of collision patients and insurers make the
principle of centrality difficult to implement. The insur-
ance company is concerned with minimizing claim costs,
while whiplash patients have their own agendas. However,
it is in the best interests of all parties, the WAD patient,
insurer, and society as a whole that injured occupants
receive appropriate care. The most realistic solution avail-
able may be to provide financial incentives to entice colli-
sion patients to seek treatment from providers skilled in
the forward treatment model. 

Expectancy
Patients tend to fulfill the clinical expectations placed
upon them. Militaries found that recovery is inhibited
when normal reactions to the extreme stress of combat are
labeled and treated as physical maladies. The history of
somatic disorders clearly demonstrates that expectations of
the medical community shape the symptoms demonstrat-
ed as well as their clinical course.46 The expectation of
pain and disability following an MVC strongly influences
the development of chronic symptoms. A two-year follow
up of collision patients found that patients who are more
concerned about the possibility of long-lasting symptoms
or disability have increased risk of chronic complaints.10

The more a patient is convinced their symptoms are seri-
ous; the more intense, prolonged, and disabling their
complaints become.87 Significantly lower rates of chronic
pain and disability are seen in countries where chronic
symptoms are not expected following a collision.13,14, 47, 48

Demolition derby drivers are an example of how expecta-
tions can shape post-collision symptoms and recovery.
Demolition derby drivers are typically exposed to similar
collision forces, but repeatedly, with an average of 48
impacts per event. Many develop neck pain lasting less
than 21 days, but very few develop chronic symptoms.49

Over a career, the typical demolition derby driver is
exposed to 500 collisions—many more than the average
driver or passenger, yet again the vast majority of the for-
mer group do not develop chronic symptoms.88 The neck
pain derby drivers experience is a normal, expected result
of their chosen activity, and not perceived as a sign of an
ominous problem that must receive extensive medical
treatment. 

Research in Australia showed that managing patient
beliefs about low back pain prior to injury resulted in
decreased costs and disability.50 While such pre-injury edu-
cation is decidedly more potent than doing so afterwards,
giving patients accurate, evidence-based information
about the favorable prognosis of uncomplicated WAD post-
collision will also help prevent hypervigilance, anxiety,
and chronic symptoms. 

Unfortunately, some patients do not want to hear about
the favorable prognosis for uncomplicated whiplash.

Cervical Whiplash (continued)
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Involvement in legal proceedings with the potential for
sizable financial compensation blunts the effects of reas-
surance that Grade I and II WAD are benign conditions
which usually recover in a matter of weeks. Patients
exhibiting pain catastrophizing (an excessively negative
orientation to pain) and kinesiophobia (avoidance of
movement due to fear of reinjury or aggravation) are so
preoccupied with their symptoms and possible worsening
thereof they are deaf to the generally favorable outlook for
uncomplicated WAD. As Gordon Waddell, et al noted, “The
fear of pain and what we do about it may be more dis-
abling that the pain itself.”51 Anxious patients who receive
a respite from the stress of their daily lives after an injury
may be reluctant to give up their physical symptoms and
return to the way things were before. In those patients who
reject reassurance for one or more psychosocial reasons
meaningful improvement will not occur until the latter
are successfully dealt with. Counseling should be consid-
ered those with overly negative expectations for recovery. 

Expectations for treatment should be clearly outlined by
practitioners to facilitate compliance; and minimize anger,
mistrust, and suspicion. First, patients must accept they
are responsible for their own recovery. The ultimate cure
will not be found in a pill, massage, manipulation,
modality, needle, scalpel, or other product or service from
a healthcare provider. The patient is the only person who
can enact a treatment plan, and each must know that he
or she is accountable for compliance with the prescribed
care. Patients should also be made aware that failure to
comply with treatment may be used by others as evidence
they were not really injured or at least are not serious
about getting better and hence have failed to mitigate
their damages. 

Second, the emphasis must remain on active treatment
which includes resumption of normal activities. Patients
should continue or promptly return to work and/or their
usual roles in society whenever possible. Physical medicine
modalities, including heat, ultrasound, massage, electrical
stimulation, and manipulation, may be used for a short
period immediately post-injury and perhaps to manage an
exacerbation, but only if consistent, significant, and objec-
tively verifiable progress is seen. 

Third, because most whiplash is a simple problem, a
sprain and/or strain that should recover in a few weeks
without dramatic medical intervention, treatment should
be simple as well and for the most part done at home
whenever possible. Compliance with the home exercise
program should be monitored and documented. 

Finally, patients must know that treatment will only con-
tinue if they demonstrate objectively verifiable progress, eg,
gradually improving range of motion, return to work, etc.
If there is no such improvement, they could be considered
to have reached maximal medical improvement with ces-
sation of treatment and closure of the claim. Clearly stat-

ing expectations at the start of treatment not only benefits
patients for reasons stated above, but helps clinicians iden-
tify and manage those who fail to meet those expectations
and hence are at risk for delayed recovery.

As implied, state-of-the-art treatment for Grade I and II
WAD has failed to alter the epidemic of chronic whiplash
pain in the United States because it focuses on the biologic
rather than biopsychosocial nature of the problem. The
prevalent and pernicious whiplash culture in the United
States and other western countries shapes a collision
patient’s symptoms and clinical course even before the
impact occurs. It is folly to ignore its influence on uncom-
plicated WAD. Patients are more than the physical patholo-
gy they exhibit, and treatment must address social and
psychological factors as well. The forward treatment model
provides a framework for evaluating, treating, and man-
aging all aspects of uncomplicated WAD that should
improve outcomes for patients and society. 

Impairment Evaluation
Impairment rating is based on appropriate clinical assess-
ment. The physician performing an impairment evalua-
tion must be familiar with the disorder and determine
whether appropriate treatment has been rendered, and if
inappropriate treatment has contributed to the examinee’s
perception of the problem.

Parties involved in a claim or lawsuit often want to settle
as soon as possible. However, only permanent impairment
should be rated. “An impairment is considered permanent
when it has reached maximal medical improvement
(MMI), meaning it is well stabilized and unlikely to
change substantially in the next year with or without med-
ical treatment.” (5th ed, 2) If the examinee has no ratable
impairment when evaluated, it is probable there will be
none even if MMI has not yet been achieved. However, if
there are ratable findings, it is essential to wait until MMI
because the impairment may not be permanent. The
determination of MMI requires careful clinical assessment.
As stated, recovery occurs in four to six weeks in most
uncomplicated WAD cases. However, for others maximal
improvement in symptoms and physical findings such as
cervical guarding and motions may take a year from the
date of injury. Surgery or intervening injury, exacerbation,
or aggravation may delay MMI further.

Impairment assessment for WAD is performed using Chap-
ter 15, The Spine, and must follow the Principles of Assess-
ment in Section 15.1 (5th ed, 374 – 379). The Diagnosis-
Related Estimates (DRE) Method is nearly always used to
rate WAD since the impairment is attributed to a distinct
injury. The Fifth Edition states in Section 15.2, Determin-
ing the Appropriate Method for Assessment (5th ed, 379-
381) “The DRE method is the principal methodology
used to evaluate an individual who has had a distinct
injury” (5th ed, 379). Box 15-1, Definition of Clinical
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Findings Used to Place an Individual in a DRE Category
(5th ed, 382) specifies the symptom (nonverifiable radicu-
lar pain), physical findings, and diagnostic tests (electro-
diagnostic studies, radiographs, and urodynamic tests)
used to select a DRE category. A neck injury is rated
according to Section 15.6, DRE: Cervical Spine (5th ed,
393-395) and using Table 15-5, Criteria for Rating
Impairment Due to Cervical Disorders (5th ed, 392). 

If clinical examination reveals no objective ratable find-
ings, eg, only neck pain and tenderness, there is no ratable
impairment. The examinee would fall in DRE Cervical
Category I in Table 15-5 (5th ed, 392), having “No signifi-
cant clinical findings, no observed muscle guarding or
spasm, no documentable neurologic impairment, no doc-
umented alteration in structural integrity, and no other
indication of impairment related to injury or illness; no
fractures.” 

If there are ratable findings at MMI, such as true muscle
spasm, guarding, asymmetry of spinal motion, and/or
nonverifiable radicular pain (as defined in Box 15-1, [5th
ed, 382]), the criteria are met for DRE Cervical Category
II. Per Table 15-5 these criteria include “Clinical history
and examination findings are compatible with a specific
injury; findings may include muscle guarding or spasm
observed at the time of the examination by a physician,
asymmetric loss of range of motion or nonverifiable radic-
ular complaints, defined as complaints of radicular pain
without objective findings; no alteration of the structural
integrity.” There should be inter- and intraexaminer relia-
bility regarding findings, ie, those noted at the time of
impairment rating should be similar to prior evaluations,
and reproducible within the same examination. DRE Cer-
vical Category II constitutes 5% to 8% whole person
impairment (WPI). Selection of the specific percentage
impairment from within this and other ranges is based on
the extent of interference with activities of daily living. 

Most cases of WAD result in a DRE Cervical Category I or II
(0% or 5-8% WPI, respectively). DRE Cervical Category III
(15%-18% WPI) is assigned for objective evidence of
radiculopathy, not for subjective radicular complaints
such as pain or numbness. DRE Cervical Category IV
(25%-28% WPI) requires alteration of motion segment
integrity based on radiographic findings as defined in the
Guides or significant fracture, and is unusual following
whiplash. DRE Cervical Category V (35%-38% WPI)
requires significant upper extremity neurologic impair-
ment, with or without fracture. This and corticospinal
tract injuries, rated via Table 15-6, Rating Corticospinal
Tract (5th ed, 396-397) are fortunately rare. They are typi-
cally associated with severe trauma and must be supported
by significant, objective findings.

Common ratings errors include: assessing impairment
prior to MMI, basing the rating on unreliable or inconsis-
tent findings, selecting DRE Cervical Category III based on

subjective radicular complaints without objective evidence
of radiculopathy, assigning DRE Cervical Category IV on
the basis of questionable radiographic studies52, use of the
Range of Motion (ROM) Method, and including rating of
regions of the spine or body not causally related. Often the
incorrect rationale for the use of the ROM Method is mul-
tilevel degenerative disk disease and/or degenerative
arthritis. These common age-related findings do not just
justify use of the ROM method. 

Ratings of WAD performed by treating physicians are more
likely to be erroneous for at least two reasons. First, it is
impossible to be independent and difficult to be unbiased
in assessing one’s own patient. The Guides state impair-
ment rating “…is a medical evaluation performed by a
physician, using a standard method as outlined in the
Guides to determine permanent impairment associated
with a medical condition. The physician’s role in perform-
ing an impairment evaluation is to provide an indepen-
dent, unbiased assessment of the individual’s medical con-
dition.”(5th ed, 18) Second, physicians primarily con-
cerned with treatment may not have or take the time nec-
essary to read, understand, and apply the numerous prin-
ciples, instructions, and criteria for impairment rating list-
ed in the Guides. 

Summary
The physician evaluating and/or treating a whiplash
patient needs to have a solid understanding of the com-
plexities and controversies associated with this disorder.
Evaluation should be prompt and thorough, but unless
indicated avoid sophisticated diagnostic studies. Treatment
should generally be simple, and primarily consist of reas-
surance and home exercise. Disability, both occupational
and avocational, should be avoided or minimized. As with
other impairment evaluations, the clinical assessment
(history, physical examination, and review of diagnostic
studies) must be thorough. If there are ratable findings it
is essential to determine their reliability and whether the
examinee has achieved maximal medical improvement.
Most cases of WAD do not result in permanent impairment.
When there is ratable impairment it usually falls in DRE
Cervical Category II, with a rating of 5% to 8% whole per-
son permanent impairment.
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