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This study examines whether the lure of injury compensation prompts
whiplash claimants to overstate their symptoms. Claim settlement is the
intervention of interest, as it represents the point at which there is no further
incentive to exaggerate symptoms, and neck pain at 24 months is the
outcome of interest. Longitudinal data on neck pain scores and timing of
claim settlement were regressed, controlling for the effect of time on recovery,
to compare outcomes in claimants who had and had not settled their
compensation claims. The results show clearly that removing the financial
incentive to over-report symptoms has no effect on self-reported neck pain in
a fault-based compensation scheme, and this finding concurs with other
studies on this topic. Policy decisions to limit compensation in the belief that
claimants systematically misrepresent their health status are not supported
empirically. Claimants do not appear to be “cured by a verdict”.

INTRODUCTION
There is a belief that the lure of financial recompense encourages the systematic over-reporting of
symptoms in circumstances where compensable injuries are objectively unverifiable. Nowhere is this
view that individuals engage in strategic behaviour more apparent than in the whiplash literature.1
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Whiplash results in a range of symptoms, the most common of which is neck pain.2 The diagnosis
of whiplash relies on self-reported symptoms in the vast majority of cases3 as structural pathology is
often indiscernible through (conventional) imaging techniques.4
While there is general acceptance that the injury causes short-term symptoms, the cause of the
chronic whiplash symptoms reported by up to 50% of people5 is the subject of much speculation.
Structural damage to the neck, the stress of the incident, and the potential for malingering (or moral
hazard) have all been suggested. This article focuses on the third hypothesis, that the prospect of
compensation induces individuals to describe an artificially poor health state in order to achieve
financial gain. Such actions are often described in the health literature as “malingering”,6 which refers
to a spectrum of behaviour ranging from conscious fabrication to symptom exaggeration in response
to an external incentive or “secondary gain”.7 A parallel concept, moral hazard, is described in the
economic literature. (Although malingering is one of several possible manifestations of moral hazard,
the terms are used interchangeably in this article.)
Economic theory holds that by lowering the marginal cost of actions to minimise loss, insurance
(compensation) may cause a behavioural change that increases the probability and/or size of a loss
when it occurs. This is the classic problem of insurance, known as “moral hazard”, which insurers
often equate with malingering or fraudulent behaviour.8 Arrow9 and Pauly10 proposed that moral
hazard arises from an asymmetry in the information held by the insured and the insurer: the insured
inevitably holds more information about their intentions and their actions than the insurer.
Asymmetric information may benefit the insured before or after an insured loss.11 In the context
of this article, the concept of ex post moral hazard – as it relates to the potential for insured
individuals to falsify or exaggerate their injury or symptoms when their loss is unobservable12 – is of
interest because of the largely unverifiable nature of whiplash injuries. In situations where there is a
high level of information asymmetry, utility maximisers may attempt to gain compensation over and
above the loss they actually experienced.13 The degree of asymmetry, or the amount of information
available to the insurer, affects the potential for moral hazard. Suspicions about the potential for moral
2
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hazard are reflected in Kennedy’s assertion that unverifiable injuries are “a state of mind, born out of
fear, kept alive by avarice, stimulated by lawyers, and cured by a verdict”.14

MEASURING

MORAL HAZARD

The advent of compensation schemes in the 19th century gave rise to the now familiar tension
between insured individuals seeking financial compensation for their losses and insurers seeking to
maintain an adequate capital pool from which to make such payments. From a societal perspective, a
reasonable balance must be struck between these interests,15 and the way that compensation schemes
are designed may affect this balance. In particular, fault-based schemes, which usually compensate
people for economic losses (eg lost wages) as well as non-economic losses (eg pain and suffering),
may create uncertainty for insurers as the size of judgments – usually in relation to non-economic
losses – is difficult to predict. Difficulties in pricing this risk, coupled with lower returns on
investment, often precede calls for tort reform, such as caps on non-economic losses,16 to improve
certainty about exposure to future liabilities. Additionally, concerns exist that individuals with
unverifiable injuries may attempt to inflate their claims. Thus, research on moral hazard and its role in
insurance schemes that contain provisions for the coverage of non-economic losses is naturally of
great interest to all concerned: insurers, consumers, regulators, the legal fraternity and others.
There have been many attempts to detect moral hazard, including a raft of physical and
psychological tests,17 crash simulations, and surveillance. Compensation claim rates, which some
consider to be indicative of moral hazard, have also been studied, particularly in relation to whether or
not rates change in response to increases or decreases in compensation benefits.18 There is evidence
that the rate of whiplash claims decreases after switching from a fault-based to a no-fault
compensation scheme design,19 which entails removing the ability to recover non-economic losses,
and this has been interpreted as evidence of moral hazard.20
However, while the propensity to claim is sometimes considered as a suitable proxy for moral
hazard, it does not answer the question of whether the potential for financial gain leads to the
exaggeration or falsification of self-reported health status.21 According to economic theory, changes in
the propensity to claim are not necessarily indicative of moral hazard because, after a reduction in
benefits, one would expect the claimant pool to differ owing to changes in the ability and/or
willingness to exercise the right to claim. This may occur due to a rise in the threshold for claims22
and/or because the expected marginal cost of making a claim may exceed the expected marginal
benefit of doing so.23 When the former is true, would-be claimants are simply unable to claim and
when the latter is true, would-be plaintiffs will choose not to litigate.24 Neither of these scenarios
14
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indicates that the incidence of whiplash or other injuries has increased or decreased as a result of
changes to scheme design or benefit levels, or that the level of pain and disability has changed.25
Another test for moral hazard, and the method applied in the present study, involves the
comparison of pre- and post-settlement health. The aim in such studies is to measure the effect of
settlement on the health status of individuals over time, holding other factors constant. Proponents of
the moral hazard theory would anticipate that pain and other symptoms would cease once settlement
has occurred as there is no further financial incentive to understate health status – that is, individuals
would appear to be “cured by a verdict”. While a number of studies have employed the pre- and
post-settlement health status design, the approach to data analysis has been somewhat rudimentary in
most cases, with the majority comparing the rate or the mean scores of symptoms before and after
settlement. Given that the question of moral hazard has important implications for injured people and
insurers, this study attempts a more robust analysis to investigate the moral hazard hypothesis; this is
the point of departure from previous studies.

METHODS
Study objective
The current authors performed an analysis of neck pain scores among compensation claimants prior to
and following the settlement of their compensation claims. The aim was to determine whether there
was any significant change in neck pain following claim settlement, which would be indicative of
moral hazard. The null hypothesis, which assumes that ex post moral hazard is not present, is as
follows:
H0: in fault-based compensation schemes, claim settlement has no effect on the health of
claimants post-settlement.
A rejection of H0 would be taken as evidence of moral hazard in this sample.

Sample description
The sample was obtained from de-identified data collected for a previously published study.26 All
individuals (N = 1,147) reporting a rear-end collision to the Devon and Cornwall Constabulary over a
one-year period were contacted within two weeks of their road traffic crash and asked to participate in
a study on whiplash. Individuals in a frontal- or side-impact road traffic crash, younger than 18 years
of age, with a head injury, or requiring transport to hospital were excluded. The 503 people who
consented to participate were significantly (p<0.005) more likely to be female and older in age than
non-respondents. Demographic, crash, treatment, employment, compensation and health status data
were collected by postal survey at baseline, 6, 12 and 24 months. 265 of the 503 participants made a
claim for compensation, and this pool of claimants (Figure 1) comprises the subgroup of interest in the
present study. All of the individuals in the sample were exposed to the same fault-based motor
accident insurance scheme. There were no missing data in the sample of claimants.
The dataset available for the analysis has several important attributes that are unusual in studies
on whiplash (and compensation-related variables):
• it is relatively large in size;
• it involves a representative (population) sample of individuals exposed to the same compensation
system;
• it spans sufficient time to detect the outcome of interest; and
• it contains data on both compensation-related factors and health outcomes.
25
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FIGURE 1

Participant flow-diagram

Construction of the variables
This study analyses data on the settlement of compensation claims, and data on neck pain reported by
claimants.
Claim settlement
Claim settlement was the explanatory variable of interest. All claimants (N = 265) were assumed to be
eligible for settlement and data on settlement were recorded (yes/no) at 12 and 24 months. By the end
of the study period, 79 (30%) of the claimants had settled their claims (44 had done so within
12 months), while 186 had outstanding claims. Dummy variables reflecting time of settlement (S)
were constructed for each individual with S12 = 1 if settlement took place within the first 12 months of
observation, and S24 = 1 if settlement took place at any time within the 24 months.
The prevailing compensation system was a fault-based personal injury (automobile) compensation
scheme, and claimants were therefore eligible for compensation for economic and non-economic
losses. “Settlement” refers to the act of finalising a negotiated agreement to compensate a claim for
damages for personal injury.27 There was no indication of whether claims were settled in or out of
court.
Health status
Health status at 24 months was the dependent variable of interest. Neck pain scores measured with the
Visual Analogue Scale (VAS)28 were used to indicate health status over time. The VAS is a validated
instrument for measuring acute29 and chronic pain30 using scores ranging from 0 to 100mm, with
27
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worse pain represented by a higher score. As the scale is linear, changes in the score over time can be
interpreted to represent relative change in pain severity,31 although an error of 20mm exists in
relation to acute pain measurement.32 Previous pain ratings do not appear to influence future ratings.33

For each individual, VAS scores for neck pain were registered at baseline, 6 months, 12 months
and 24 months. In order to test for differences in VAS scores across observation periods, as well as
across individuals who had settled and not settled, respectively, a series of dummy variables were
constructed. Dummy variables for neck VAS scores (N) were coded such that they captured the
difference in VAS between the prior observation and the current observation. Regressors N6, N12 and
N24 captured changes in neck VAS scores from baseline to observation at 6 months, from 6 months to
12 months, and from 12 months to 24 months, respectively. Interaction terms between N and S
variables (N12*S12, N24*S12, N24*S24) were constructed to test for the (potentially) moderating effect of
time of settlement on the neck VAS score.

The regression model

In order to test the hypothesis H0, the general econometric model of this study is specified as follows:
VAS = f (constant, N6, N12, N24, N12*S12, N24*S12, N24*S24, ε)
VAS = neck pain (VAS scores) over time
N = dummy variables for neck pain observations at 6, 12, 24 months
S = dummy variables for settlement at 12, 24 months
ε = a random error term.
Data were analysed using ordinary least squares (OLS) regression. It is worth noting that
estimation of a repeated measures regression via OLS will result in unbiased parameter estimates even
if the residuals generated by the same individuals are correlated. Positive correlation of residuals will,
however, lead to narrower confidence intervals, and a greater likelihood that the null hypothesis will
be rejected when it is true.34 Applying OLS can in this instance be viewed as a conservative approach
to testing the null hypothesis. Analyses were conducted using STATA/SE 11®.35

RESULTS
Descriptive statistics
The characteristics of those who had and had not settled their claims are described in Table 1. The
groups were compared on the basis of age, gender, previous neck pain, initial neck pain severity, and
headache at baseline, as these are known to influence health outcomes after whiplash injuries.36 In
addition, the groups were compared in relation to employment status37 and previous road traffic crash,
two factors which may influence the propensity to claim and which may also influence the propensity
to settle.
30
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TABLE 1 Descriptive statistics
Settled

Not settled

p-value

t

N

79

186

-

-

Age (mean, years)

42

41

0.187

-1.319

Female (yes)

74%

69%

0.135

-1.495

Neck pain at baseline*

41.12

42.15

0.469

0.723

Neck pain at 6 months*

35

34.55

0.890

-0.137

Neck pain at 12 months*

29.25

25.50

0.278

-1.086

Neck pain at 24 months*

15.48

15.66

0.953

0.058

Headache at baseline (yes)

92%

80%

0.000

-4.946

History of neck pain (yes)

26%

21%

0.065

-1.847

History of road traffic crash (yes)

14%

22%

0.001

3.178

Unemployed (yes)

8%

8%

0.728

-0.347

* Mean VAS score 0-100.
There was no statistically significant difference in the gender distribution, mean age, neck pain
score at baseline or over time, history of neck pain, or employment status among the groups. Those
who had settled their claims were significantly (p<0.05) more likely to have a headache at the initial
presentation but less likely to have had a previous road traffic crash.
FIGURE 2
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Claimants have similar unadjusted neck pain scores (VAS) over time,
irrespective of whether they have settled their claims or not

(2012) 20 JLM 82

Are people who claim compensation “cured by a verdict”?

Regression analysis
Table 2 presents the results of the regression analysis. The results show that there is a steady and
highly statistically significant improvement in neck VAS score in all individuals over time and that the
rate of incremental improvement increases from 7.15 points in the first six months, to 7.19 from six
months to 12 months, and 11.82 from 12 months to 24 months (bearing in mind that the negative sign
indicates a reduction in the pain score, or improvement). The results also show that the interaction
terms N12*S12, N24*S12, and N24*S24 are all statistically non-significant (p = 0.146; p = 0.671; p =
0.318, respectively), signifying that settlement does not have any impact on the improvement in neck
VAS scores over time. These non-significant results are supported by sample size calculations
performed for each interaction scenario, which indicate that very large samples would be required to
detect significance at alpha = 0.05 with 80% power. On the basis of these findings, one cannot reject
the null hypothesis as the results strongly suggest that claim settlement does not affect post-settlement
health: claimants experience similar improvements in their VAS scores over time regardless of
whether their claim has been settled or not.
TABLE 2 The effect of settlement on neck pain over time (VAS)
Regressor

Coefficient

Std error

t

p-value

95% Conf interval

N6

-7.15094

2.03448

-3.51

0.000

-11.143

-3.15885

N12

-7.19717

2.117913

-3.4

0.001

-11.353

-3.04136

N24

-11.8285

2.31959

-5.1

0.000

-16.3801

-7.27698

N12S12

-5.96708

4.104683

-1.45

0.146

-14.0214

2.087213

N24S12

-2.83117

6.658736

-0.43

0.671

-15.8971

10.23473

N24S24

4.001802

4.0028

1

0.318

-3.85257

11.85617

_cons

41.84151

1.438595

29.08

0.000

39.01867

44.66435

Number of observations = 1060; R-squared = 0.1519; Degrees of freedom (residual) = 1053; Root
MSE = 23.419; F (6, 1053) = 31.44 Prob > F = 0.0000.
It is noted that the proportion of variance of the dependent variable explained by the model (R2)
is 15%; however, the intention of this model is to consider the pattern of neck pain over time in
relation to claim settlement, not to predict the level of neck pain over time. The F statistic for the three
interaction dummies indicates that as a group these variables explain no part of the observed result
(F [3, 1053] = 1.64, Prob > F = 0.1775). The model was also run with controls for baseline neck VAS
scores among those who had settled at 12 months (S12) and those who settled at 24 months (S24).
There was, however, no appreciable difference in the magnitude or the precision of any of the results.
In particular, the F statistic for the three interaction dummies was still statistically insignificant for this
formulation of the model (F [3, 1053] = 1.64, Prob > F = 0.1775).

DISCUSSION
The aim of this study was to determine whether claim settlement per se and the timing of claim
settlement have an effect on neck pain. It sought to extend previous work by undertaking an analysis
of longitudinal data on claim settlement and neck pain. It compared self-reported neck pain among
claimants who had settled their claims with the level of neck pain reported by those who had not,
controlling for the effect of time on recovery.
Data for the analysis were obtained from a representative sample of individuals who were
exposed to the same type and mechanism of injury, and the same incentives and disincentives to claim
compensation; the groups were relatively homogeneous. As this was a “within-scheme” study, it
avoided the limitations inherent in cross-scheme comparisons. Importantly, the groups were similar
(2012) 20 JLM 82
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with respect to their baseline neck pain scores, as neck pain is the outcome of interest in this study.
Initial neck pain is strongly associated with prognosis after whiplash injury.38
The effect of settlement was analysed at two points in time (N = 12, N = 24) under the assumption
that settlement prior to 12 months may have affected VAS scores at N = 12 and that settlement at any
time prior to the 24 months may affect VAS scores at N = 24.
The results clearly demonstrate no statistically significant difference in neck VAS scores among
those who had settled compared to those who had not yet settled their claims, after the effect of time
on recovery is taken into account. The null hypothesis, which assumes settlement has no effect on
measures of claimant health, cannot therefore be rejected.
Furthermore, the authors noted a steady decline in the level of neck pain among all claimants at
each interval, irrespective of whether their compensation claims were settled or not. These similar
recovery trajectories are evident in both the unadjusted (Table 1, Figure 2) and adjusted results
(Table 2). Moreover, the small differences in VAS score and the high p-values for initial and endpoint
neck pain lend additional support to the null hypothesis that claim settlement has no effect on health
status. This similar pattern of recovery among claimants irrespective of whether or not their claims are
settled runs counter to the popular belief that claimants are “cured by a verdict”.
These results reinforce the findings of other studies that have examined whether compensation
claimants with unverifiable spinal injuries become symptom-free after they settle their claims.
Reviews of studies comparing pre- and post-settlement health status have found no evidence that
health improves as a result of settling a claim.39 Individual studies that have compared pre- and
post-settlement health after a whiplash injury40 have all found that self-reported symptoms persist
after claims are settled: between 36% and 100% of claimants still experience symptoms after
settlement. Presently, there is apparently no empirical evidence that claimants deliberately and
systematically exaggerate their symptoms when compensation is available.

Is the role of moral hazard unduly emphasised?
Despite the failure of empirical studies to demonstrate a relationship between the settlement of claims
and the resolution of symptoms, the myth that people are “cured by a verdict” persists. There are
several reasons why this is so. Of central importance is the juxtaposition of the competing interests of
insureds and insurers, described earlier, which contributes to an environment of mutual suspicion and
distrust regardless of the type of loss.41 Doubts among insurers about the veracity of injury claims
were fuelled by Miller’s infamous case series42 describing a small, highly selected sample of people
with severe head injuries involved in protracted legal disputes. As most of his patients did not recover
until after their cases were settled, Miller concluded that litigants exaggerate their injuries to maximise
their compensation payments and will therefore not respond to treatment. Despite its methodological
38
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limitations, the results of this study are heralded as proof of moral hazard.43 Miller’s findings have not
been replicated in other studies comparing pre- and post-settlement health.44
In addition to the inherent insured-insurer conflict, speculation about whether people with
whiplash systematically over-report their symptoms is largely the result of the unverifiable nature of
most whiplash injuries – and the subjective nature of its cardinal symptom, pain. The inability to
identify a lesion or other verifiable cause of symptoms has led to suspicion about the veracity of
claims for compensation.45 This is reinforced by the broad psychiatric criteria for malingering and the
proviso that such behaviour is to be “strongly suspected” in cases with a medico-legal context and
where a discrepancy exists between self-reported symptoms and objective findings,46 a description
that would certainly apply to many people with whiplash who pursue compensation. Furthermore,
sensationalist media portrayals, sometimes of genuinely fraudulent claimants, may create the
impression that all claimants are attempting to cheat the system.47 Indeed, there is some evidence that
large proportions of health professionals believe this to be the case, even though there is little to
support this perspective.48 For example, although they may appear outwardly supportive, general
practitioners are often scornful of people seeking compensation.49 Around 35% of physiotherapists
suspect that patients involved in litigation are insincere50 and 60% of doctors51 believe that patients
overstate their symptoms.
Still other studies have attempted to interpret cross-jurisdictional variations in the incidence of
whiplash as evidence of moral hazard, although such studies are subject to the ecological fallacy.52
One such study53 reports wide discrepancies in the incidence of whiplash across European countries.
This is related to differences in compensation scheme design – and therefore in the incentives and
disincentives to claim – and in the method used to diagnose whiplash. For example, compared to
jurisdictions that accept self-reported whiplash symptoms as evidence of injury for compensation
purposes, countries requiring radiological evidence of an injury as a means of “verifying” whiplash
have very low rates of whiplash.54 This finding is unsurprising as most whiplash injuries involve soft
tissue, and are therefore not detectable by x-ray.55
Notwithstanding the apparent lack of evidence of moral hazard in personal injury (automobile)
cases, insurers traditionally work on the assumption that such behaviour exists and must be accounted
for. Accordingly, insurers have estimated the risk of moral hazard (claim fabrication or “padding”) in
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compulsory third party injury claims as ranging between 5%56 and 10%.57 Notably, fraudulent
behaviour among health professionals in the form of over-servicing,58 and employer fraud in the form
of underpayment of premiums is believed to be far more common and costly to insurers than claimant
fraud.59 While there is no means of verifying the accuracy of estimates of moral hazard and fraud, the
risk of fraud is factored into insurance premiums and insurance contracts contain various disincentives
for such behaviour.

Summary and implications
The study of whether and/or how eligibility for injury compensation affects self-reported health status
is complicated. Among the methods, the comparison of health status with and without the financial
incentive for misclassification appears to be the best option for detecting moral hazard. Following this
broad approach, the authors applied a novel analytic method to test the effect of claim settlement (ie,
removal of the financial incentive for moral hazard) on neck pain, using repeated measures of both
variables.
They found no evidence of moral hazard in a sample of individuals with similar injuries and
similar levels of self-reported neck pain at baseline. However, as the experience of pain is ultimately
subjective, it is generally not possible to quantify the presence and extent of measurement error
contained in self-reports of health status.
Despite the obvious difficulty of evaluating whether self-reported symptoms are simulated, the
results of this study concord with previous work and suggest that moral hazard may not be as
widespread as many appear to believe.60 These results are important to convey to those who make
decisions about injury compensation laws, the design of compensation systems, the allocation of
compensation benefits, and the provision of treatment and health services.

CONCLUSIONS
Longitudinal data were analysed to test for moral hazard under a fault-based compensation scheme.
The study found no evidence that removing the financial incentive to over-state symptoms has any
effect on self-reported neck pain. This finding is at odds with the argument that claimants are “cured
by a verdict”, but it accords with the empirical results of numerous studies on this topic. In future
work, it would be useful to extend the analysis of longitudinal datasets on compensation-related
factors and health outcomes using techniques such as generalised least squares and methods that
exploit the panel properties of the dataset.
Despite consistent evidence that compensation does not cause people to exaggerate their
symptoms, concerns about moral hazard are difficult to allay. Decisions to limit compensation benefits
based on a belief that claimants systematically misrepresent their health status are, however, not
supported by the published evidence or by the empirical results reported here.
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