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Abstract .
OBJECTIVE: This is the first review of chronic pain Ao_uv malingering/disease simulation research.

The purpose of this review was to determine the prevalence of malingering within CP patients

(CPPs), whether evidence exists that malingering can be detected within CPPs, and to suggest

some avenues of research for this topic.

DESIGN: A computer and manual literature search produced 328 references related to
malingering, disease simulation, dissimulation, symptom magnification syndrome, and submaximal
effort. Of these, 68 related to one of these topics and to pain. The references were reviewed in
detail, sorted into 12 topic areas, and placed into tabular form. These 12 topic areas addressed the
following: existence of malingering within the CP setting; dissimulation, identification simulated
(faked) facial expressions of pain; identification of malingering by questionnaire; identification of
malingered sensory impairment; identification of malingered loss of hand grip strength;
identification of submaximal effort by isometric strength testing; identification of submaximal or
malingered effort by isokinetic strength testing; identification of submaximal or malingered effort by
the method of coefficient of variation; self-deception; symptom magnification syndrome; and
miscellaneous malingering identification studies. Each report, in each topic area, was rated for
scientific quality according to guidelines developed by the Agency for Health Care, Policy and
Research (AHCPR) for rating the level of evidence presented in the reviewed study. The AHCPR
guidelines were then used to rate the strength and consistency of the research evidence in each
topic area based on the type of evidence the reports represented. All review conclusions were
based on the results of these ratings.

SETTING: Any medical setting reporting on either Bm_m:@m::@ or disease simulation, or
dissimulation, or submaximal effort and pain. _

PATIENTS: Normal volunteers, CPPs, or any group asked to produce a submaximal or malingered
effort or a malingered test profile.

RESULTS: The reviewed studies indicated that malingering and dissimulation do occur within the
CP setting. Malingering may be present in 1.25-10.4% of CPPs. However, because of poor study
quality, these prevalence percentages are not reiiable. The study evidence also indicated that
malingering cannot be reliably identified by facial expression testing, questionnaire, sensory
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testing, or clinical examination. There was no acceptable scientific information on symptom
magnification syndrome. Hand grip testing using the Jamar dynamometer and other types of
isometric strength testing did not reliably discriminate between a submaximal/malingering effort
and a maximal/best effort. However, isokinetic strength testing appeared to have potential for
discriminating between maximal and submaximal effort and between best and malingered efforts.
Repetitive testing with the coefficient of variation was not a reliable method for discriminating a
real/best effort from a malingered effort.

CONCLUSIONS: Current data on the prevalence of malingering within CPPs is not consistent, and
no conclusions can be drawn from these data. As yet, there is no reliable method for detecting
malingering within CPPs, although isokinetic testing shows promise. Claims by professionals that
such a determination can be made should be viewed with caution.
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Prevalence of surreptitious laxative abuse in patients
with diarrhoea of uncertain origin: a cost benefit
analysis of a screening procedure

P BYTZER, M STOKHOLM, 1 ANDERSEN, N A KLITGAARD,
AND O B SCHAFFALITZKY DE MUCKADELL

From the Um__qnliwﬁ of Medical Gastroenterofogy and the Departrmient of Clinical Chemistry, Odense
University Hospital, Odense, Denmark

summary The costs and medical benefits of an early, routine laxative screening test in patients with
diarrhoea of uncertain origin was evaluated. During a two year period 200 consecutive, unselected
patients complaining of diarrhoea were considered for the study in whom a three day faecal
collection was undertaken, Fifty four patients denying laxative consumption had diarrhoea (mean
daily stool weight =200 g) of uncertain origin at their initial visit of whom 47 were screened to detect
ingestion of anthraquinones, bisacodyl, phenolphthalein, and magnesium salts. Seven patients had
positive tests. Nosingle clinical feature could have predicted the outcome of the test. The possible cost
savings of the programme were estimated by not releasing the results of the test to the clinicians until
the patient’s investigations were 3-:-._30. The seven patients with laxative abuse spent a total of 35
days in hospital and were seen on 29 occasions in the outpatient clinic after the laxative screening test
was positive. The cost of the screening programme was cheaper than the costs of the diagnostic
procedures in patients with laxative abuse, We recommend the use of a comprehensive, early
" laxative screening programme in all patients with diarrhoea of uncertain origin as a cost effective

procedure.

Patients who surreptitiously ingest laxatives in order
1o cause diarrhoca represent a special diagnostic
challenge to the clinical gastrocnterologist. Many
patients undergo cxpensive, unnccessary, and even
risky investigations before the diagnosis is con-
sidered.' )

The diagnosis can be confirmed cither by a screen-
ing for laxatives in the patients faeces'* or by a scarch
of the patient’s room and belongings." Both methods,
however, imply a suspicion of drug abuse, and
unfortunately this suspicion often arises very late in
the diagnostic process, and is usually provoked by the
negative outcome of an extensive workup.™

Address for vorrespondence: Dr P Bytzer. Depantiment of Medicul Gastro-
enteropy S, (dense University Hos L DRE-SN0 Oulease ©, Dennierk,

Avcepted for publication Y February: 1989,

A toxicological screening for laxatives in all
paticnts with diarrhoea of uncertain origin, at an
carly stage, might be cost effective provided that
the condition is not extremely uncommon. Unfor-
tunately, valid data on the prevalence rate of laxative
abusc among unsclected patients are lacking, but the
syndrome has been considered the leading cause of
chronic diarrhoca of unknown origin in patients
studicd prospectively.”

In order to determine the prevalence rate of
conccaled laxative drug consumption, we decided 10
construct a comprehensive screening programme,
taking into account the diversily of available laxative
preparations.

In this paper. we presend the results of a prospec-
tive two ycar laxative screening test on consecutive
paticnts with diarrhoea of uncertain origin and a cost-
benefit analysis of the screening programme.
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Methods

PATIENTS
Over a two year period (1986-88) all patients refer-
red to the Department of Medical Gastrocnterology
S, Odense University Hospital, because of diarrhoea
were candidates for the study. The department serves
a population of 500000 in the county of Funen, and
receives approximately 2000 new patients a year.
Before entry each patient was interviewed and
symptoms related to the bowel disorder were
recorded. A three day quantitative stool collcction
without markcer correction and without dietary advice
or control was completed and patients with stool
weights >200 g per day were questioned about
laxative consumption. Patients denying ingestion of
laxatives were asked to participate in the study, and
informed that the diagnostic programme would in-
clude tests of urine and faeces for substances that
might influence stool weight. The paticats were
informed that they had the right to refuse. Patients
with normal stool weight or with diarrhoea of obvious
— for example, profuse bloody diarrhoea — or well
known origin, and patients with steatorrhoea more
than 10 g of fat per day were not included in the study.
The study was conducled in accordance with the
Helsinki H declaration and was approved by the
regional ethics commitice for Fumnen and Vejle
counties. .

SCREENING PROGRAMME
In the study pcriod 41 different laxatives were
registered for over the counter sale in Denmark.
Twenty scven drugs contained stimulant laxatives
(anthraquinones or bisacodyl and combinations of
these with phenolphthalein). The main active in-
gredient was mineral oils with trace amounts of
phenolphthalein in threc drugs. Two preparations
contained lactulosc, and two contained magnesium
salts. One contained dioctylsodium sulphosuccinate
and the remaining were dominated by bulk produc-
ing ingredients. A prcparation containing potassium
and sodium sulphates as the only laxative ingredients
was registered in the first part of the study period
only. During this period approximately 500 packages
of the drug were sold per year. Consequently, an
analysis of sulphates in faecal water was not included
in the programme. Stimulant laxatives and prepara-
tions containing magnesium salts accounted for 70%
of the total sale defined as equipotent doses. Based
on these facts we decided to construct a screening
programme to detect excretion of bisacodyl, phenol-
phthalein, and anthraquinones in urine and excessive
magnesium in faecal water.

Screening was planned for all patients, as soon as
they entercd thc study. Ideally three screcning

Bytzer, Stokholm, Andersen, Klitgaard, and Schaffalitzky de Muckadell

cpisodes were 1o be done in all patients with continu-
ing diarrhoea, as long as the bowel disorder was
unexplained. Screcning was done on different days
and was postponed for one week in paticnts who
received laxatives before diagnostic procedures
{barium cnema. colonoscopy ctc).

URINE AND FAECAL WATER ANALYSES
At each screening episode 50 ml urine was collected
and kept at —20°C until analysed to detect ingestion
of anthraguinones. bisacodyl. and phenolphthalein.
" Briefly, 20 ml urinc was adjusted topH S with (- | M
hydrochloric acid, added 2 ml acetate buffer pH 5 and
10000 Fishmann units of mixed glecuronidase/
sulphate {from Helix pomatia, Sigma) and left over-
night at 37°C. The urine was pourcd on to a Tox
Elut® column (Merck) and eluted with a mixture of
chloroform:isopropanol 9:1. The eluate was evapor-
ated to dryness under a stream of nitrogen and the
residual taken up in 100 pl chloroform before thin
layer chromatography (TLC).

The TLC was performed using silica gel coated
plates (HPTLC. Merck) with fluorescent indicator
and concentration zonc. As mobile phases we used
m-xylenc:isobutyl methyl ketone: methanot 10:10:1
and hexane:toluene:acetic acid 3:1:1, The com-
pounds were located by immersing the platesintoa 6
M sodium hydroxide solution. As reference
compounds wc uscd phenolphthalein., bisacodyl.
danthron, and an extract of senna leaves.

The qualitative test for anthraquinone, bisacodyl
and phenolphthalein ingestion has been validated
previously.* ™ Anthraquinones was foundinallurine

‘specimens from 16 patients known to take anthra-

quinone containing laxatives in doses ranging from
one to six lablets a day. All urine tests made before
laxative ingestion were negative.” During multiplc
dosing anthraquinones could be detected in urinc
until96 hoursafteringestionof thelast dose.” Atlcast
32 hours after a single dosc of bisacodyl, phenolph-
thalein, or anthraquinone the drugcould be detected
intheurine. Noneof 73 non-laxative drugsinterfered

with the detection. '

In the case of fluid or scmifluid facces 10-50 ml
stool water was collected and pH and osmolality
(5100 Vapor pressurc osmomcter, Wescor Inc) were
measured. In addition sodium, potassium, and mag-
nesium concentrations were obtained using flame
photometry and atomic absorption spectrophoto-
melry.

COST BENEFIT ANALYSIS

In an attempt to cvaluate the possible costs and
medical benefits of a routine laxative screcning
programme the results of the present laxative screen-
ing were not disclosed 1o the participating clinicians
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until after the patient had finished the diagnostic
workup, and a definitive or provisional diagnosis had
been established. For all patients with a positive
laxative screening test the monetary costs of diagnos-
tic procedures aimed at the bowel disorder, and the
monetary costs of days in hospital and ambulatory
visits that were potentially unnecessary — that is, had
been carried out after the first positive screcning test,
were compared with the monetary costs of screening
in the entire population of patients with diarrhoea.
Prices are given in Danish kroner (DKK) (£1 sterling
=13 DKK).

In this analysis the estimated additional costs of a
positive 1est — for example, additional screening
cpisodes, were not included, as they were thought to
vary for different ‘types’ of surreptitious laxative
abusers.

STATISTICAL ANALYSI1S

The statistical methods used were Fisher's exact test
and the Mann-Whitney U test. Only two-tailed tests
were used, Values of p<0-05 were considered
significant.

Results

During the study period 200 paticnts complaining of
diarrhoea were considered for the study. Fifty four
patients (34 women) had stool weights >200 g/day
without an obvious causc. Of the remaining 146
patients, 138 had normal stool weight and eight
patients had significant sieatorrhoea. Seven of the 54
patients with diarrhoea of uncertain origin at first
visit were not screened: in two patients (onc woman)
the symptoms disappeared before screening could be
done, four women refused to participate, and one
woman was not investigated by a mistake.

Thus 47 patients (28 women) were screened for
evidence of laxative abuse during the study period.
Urine was examined in 47 patients (median two
episodes, range 1-7). Stoolwater was investigated in
{2 patients. In the remaining patients the test was
made impossible by stool consistency.

Seven paticnts (15% ) had positive tests on one or
more occasions. In five paticnts an anthraquinone
excretion product was found in the urine at ‘4, %, ¥,
Y, and ' screening episodes, respectively. In two
patients bisacodyl was detected in the urine at /i and
Vs screening episodes, respectively.

No differences in faecal water composition were
observed between laxative abusers and the others in
the 12 patients so studied, with the single exception
of a high Mg++ output of 31 mmol/day (normally
<20 mmol/day).” This suggested ingestion of a mag-
nesium conlaining purgative in a female patient, who
was also found to ingest bisacodyl at a different
screening episode.
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Table | Characteristics of patienis screened for laxative
abuse (range in parenthieses)

Positive test Negative test

n=7 n=40 p value
Sex ratio {M:F) b6 iR:22 NS
Median age (yr) 43 (21-74} 46 {15-75) NS
Median faecal weight,
g/day ST3(219-1260) 297 (205-2075) NS

Median maximal bowe!

movements. n/day a(2-15) 6 (2-H) NS
Median length history

{mths) 10 (5—420) 10-5 {0-3-360) NS
Nocturnu) diarrhova (n) 57 17M40 NS
Median stool consisteney* 4 (3-4) 414} N5
Psychiatric disorders (n) 47 CoaM0 012
Meianosis on rectal

biopsy (n) s w20 NS
Non-specitic inflammatory .

changes on rectal hiopsy

{n) E'N] 12120 NS
Hypokalaemia (n} 17 440 NS
Radiological signs of

cathartic colon (n) 7 138 NS

NS denotes not significint.
*Stool consistency was graded into four categories: formed=1;
soft=2: viscous=3: watery=4,

In patients with a positivc urine test the possibility
of interference from any non-laxative medication the
patients were known to take at the time of the
screcning episodes was ruled out by a TLC of these
drugs.

Organic disease was eventually excluded in 116 out
of the 200 patients evaluated for the study. A final
diagnosis could not be established in seven (five
women) of the 40 paticats tested for laxatives with
negative results.

Table 1 compares various characteristics of patients
stratified according to the result of the screening test.
The two grotps werc comparablc with regard to age.
length of history, and reported characteristics con-
cerning nocturnal diarrhoea, maximal number of
bowel movements per day, and stool consistency.
Patients with a positive test tcnded to have larger
daily fagcal weights (523 v 297 g/day), but this
difference was not statistically significant. A history
of psychiatric disorders was found significantly more
often in patients with a positive test, and we con-
firmed thc well known female preponderance of
laxative abusc (Table 1).

A survey of potentially preventable costs in the
seven patients with a positive screening test is given in
Table 2. These patients spent 33 days in hospital
worth DKK 88515, and were seen at 29 visits in the
outpatient clinic {DKK 19633} after the time when a
laxative screening test was found positive. Further-
more, diagnostic procedures worth a total of DKK
24371 were donc in the same period of time
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Detection of laxatives in urine or faeces is the most
efficient way to establish a suspected diagnosis of
laxattve abuse beyond doubt.’® Repeated analyses
are mecessary as paticnts may use laxatives inter-
mittently." Thus, five of seven urine specimens in
one of the laxative abusers were normal, and a
correct diagnosis may not have been reached by a
single testing of this patient.

Because the majority of the patients in this study
were only tested twice, we cannot exclude the
possibility that we have underestimated the real
prevalence of concealed laxative abusc. In most of
these patients, however, the laxative screcening pro-
cedure was stopped either because a diagnosis was
found or because the diarrthoea ceased.

The diversity of laxative preparations makes it very
cumbersome to establish a clinically relevant screen-
ing procedure, and we have previously suggested the
addition of an indicator — for example, the free
anthraquinone danthron, which is easily detected in
urine, to all registered laxatives.® In this way the
screening process might be simplified, aithough an
analysis of faecal water would still be recommended
in special cases in order to reveal patients who
deliberately add tap water or urine to their stools to
increase their bulk." Furthermore, non-registered
laxatives often contain large amounts of highly effec-
tive purgatives and a screening for the various
chemical principles (usually anthraquinones) is still
the best way to cstablish the surrcptitious intakc of
these cathartics that are sold without any pharma-
ccutical control.

Before a final decision of cstablishing this laxative
screening test as an early, routine test in all patients
with diarrhoea of uncertain origin, we wanted to
estimate the possible costs and medical benefits of
this diagnostic strategy. The potential cost savings of
introducing the test were estimated by keeping the
results secret to the clinicians. The costs of specific
diagnostic procedures and the number of days in
hospital and visits to the outpaticnt clinic thal were
redundant in patienis with positive tests could then
be calculated. In evaluating these figures, summarised
in Table 2, it is important to recognise that some of
the patients had been carefully investigated before
being referred to our hospital. The cost of these tests
are not potentially redundant, and consequently
have not been registercd.

Given a prevalence rate of 15% it is obvious that
the screening programme is very cost effective, at
least in a narrow monetary sense of the term.* Thus,
the price for screening the whole population of
patients with diarrhoea of uncertain origin is more
than balanced by what can be saved in specific
diagnostic procedures in the laxative abusers.

In evaluating the possible medical benefits of the
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screening strategy, one must recognise that in four of
the seven patients the participating clinicians did not
suspect self-induced diarrhoea. Therefore, the cor-
rect diagnosis was misscd or postponed in the normal
diagnostic strategy, where a chemical detection of
laxatives is restricted to cases in which clinical
findings specifically suggest factitious diarrhoea.
Consequently, some of the patients detected here did
not show the classical features of the syndrome.'*

Even though the trcatment of patients with laxa-
tive abuse is generally unsuccessful, and follow up
has shown relatively poor results,”*' most clinicians
would agree that establishing the diagnosis early is an
overall benefit to the patient, who may then be
spared further unplcasant or risky investigations,
In that sense the screening programme proved
beneficial, as these patients could have been spared
the relative risks of 10 roentgenographic contrast’
investigations (four barium cnemas, five barium
mcals with follow through and onc abdominal angio-
graphy) and 13 investigations involving intubation of
the gastrointestinal tract (nine sigmoidoscopies, two
upper endoscopies, one small bowel biopsy. and one
jejunal aspirate) (Table 2).

We conclude that in at least 13% of unselected
paticnts with diarrhoca of uncertain origin the bowel
disorder can be cxplained by surreptitious laxative
intake, We recommend the usc of a comprehensive,
early laxative screening programme of all patients
with diarrhoea of uncertain origin as a cost beneficial
and cost cffective procedure.

The authors thank Grethe Eskesen for her help in
collecting the urine and faecal water specimens.
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CORTICAL EVOKED RESPONSE AUDIOMETRY IN NOISE INDUCED
~ HEARING LOSS CLAIMS

FIELD W. RICKARDS, SANDRA DE VIDI and DON 5, McMAHON

Deafness Studies Unit
Department of Learning, Assessment and Special Education
University of Melbourne
Victoria

The relationship between cortieul evoked response andiometry (CERA) and pure tone andiometric (PTA) thresholds st 500-,
1600-, 1500-, 2000-, 3000- and 4000 H2 was examined in 500 adulr sokjects, whe had submitted ioise induced beaving loss
(NIHL) olaims between 1984-1994. Subjects were considered to have relisble pure tone audiograms, and had hearing thresholkds
ranging from narmal 1o profonnd. Results showed & close relationship between FTA and CERA. threshiolds {r = 96), witk 2 1aean
difference between the two tests of 0.9 dB {Standamd Deviation = 5.0 dB). Overall, for all she frequencies tested, CERA
thresholds were within 10 B of the PTA threshald for 97.9% of cages. The resahs sugpest that {ERA can ba used 13 an
objective 125t to estimase heading thiresholds serony w mange of frequencics in NIHL clains.

The incidence of exaggerated hearing loss in noise
induced hearing loss (NIFLL) claims is well established
The percentage of workers who exagperate hearing
thresholde in NIHL claims has been estimated to be in the
mange of 9% (Barrs et & 1994} to 30% nm_ﬁ_mau 1858). In
Victoria, the number of exaggerators is at least 17.7%
(Rickards and De Vidi 1995). Undetected exaggerated
hearing levels will lead to a substantisl increase in
eompensation pavouts, Although conventional disgnostic
audiology can usually detact exagperation of hearing
Ievels, subjective heaving tests cannot accurately rscertain
- the degree of the wue hearing loss in the individual who
refuses to respond reliably (Hyde at al 1986).

Cortical Evoked Response Audiometry (CERA) has

‘been widsly used zs an ohjective test to estimste hearing
thresholds serass a rapge of frequencies in alert adulis and
older children when reliable snbjective heacing test resnits
cannot be obtained (Gibson 1978). In estimating hearing
thresholds, CERA involves the presentation of rone bursts
to each ear at different frequencies, subjectively analysing
the averged braim pattems in order to determine the

Professor Field W, Rickards
B.5¢. (Hons), MEL, Fi.B.
Ms Sandra De Vidi

B.Sc., Dip.Aud,

Mr. Doa 8, MeMahon
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presence or absence of a response. The presence of a
response imyplies that the ear, associated nearal pathways,
and the auditory cortex hus processed the sound. It is
therefore assumed that the iubject has hearing at this
particular intensity level and frequency (Hall 1990).

Figwe 1 shows 1 set of five cortical evoked responses
(CER) at decreasing stimulus levels in an awzke adult.
The response commences approximately 50 ms after the
onser of the stimnins, and is characterised by fhree main
pedks, P1, N1 and P2, The Jatency of the main peak (N1)
is around 150 ms. It can be seen that the amplitide of the
response decreases while the latency of the response
intreases with decreasing stimulus intensity,

.
uv H
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FiG. 1. Corfical evaked responses at H000 Hz from an adult mele with &
subjective hearing threskold of 35 ¢B Hi. Responses were elicited or
stimulus levels above threshold (Fi-#3), and ar vireshald (¥4}, No
response B evidenr below the subject's true subjective threshold (¥5),
The N2 peak in responses #1.#4 is merked by an arrow.
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CERA has been extensively used to estimate hearing
thresholds in individuals undergoing NIFL assessments, It
has been used m Vieioria in cases of suspected
exaggerated hearing Joss in NIFIL claims for mores than 15
years. Curently, up to 18% of sl NIHL claiments in
Victoria are refesred for CERA each year.

‘Tha accuescy of CERA has been examined in a opumber
of studies, usnally by comparing CERA thresholds to Pure
Tope Audiometric {PTA) thresholds. For exsmple, Jones
et al (1980) foond identical PTA and CERA thresholds in
B1%, 70%, and 68% of adulx subjects with normal hearing
ap 250-, 1000- snd 4000 Hz respectively. Coles snd
Mason (1984) examined PTA and CERA thregholds an a
group of medico-legal eases and separated the subjects
intn organic and nom-organic hearing losses. In the ¢ases
of organic hearing loss, the mean differsnce between PTA
and CERA thresholds was found to be ( dB, with only
3.2% of cases having a mean difference between PTA and
CERA that exceeded 15 dB. Further, 37% of cases with
non-orgenic hearing loss had PTA thresholds which were
more than 30 dB greater than the CERA. fhresholds. In a
study by Hyde et al (1986}, on a group of medico-legal
cases who were considered 10 have reliable conventional
andiometry, FTA and CERA thyeshokds were found to be
within 10 dB for almost all 254 cases, Similar resnlts wie
found in a vecent smdy by Prasher et al (1953). These
researchers compared PTA and CERA thrasholds at 1000-
and 4000 Hz on 2 group of compensation cases and a

group of Menlere's diseass subjects, Prasher et al (1893) -

found CERA and PTA thresholds 10 be within 10 dB for
849 and 92% of the workers compensation and Meniere's

diseasa proups respectively, In the workers compensation -

group, the majority of cases where the difference between
FTA and CERA thresholds exceeded 10 4B were usyally
eases where the subjoct was considered to be exaggesating
his PTA thregholds. .

In spite of thess findings, and early recommendations

for the use of CERA in NIFI, assessments (MeCandless .

and Lentz 1968, Albert 1970), the acceptance of the
reliability of CERA has not been universal, This may in
part be due ro the refiance on subjective interpratation of
response wacings during the test, and the high level of

* skill and training that is yequired of the tester (Hyde et al

1986, Huth 1993). As CERA is cumently being used in a
member of specialist clinics, this paper investigates the
aceurecy of 1 CERA procedure in predicting bearing
threshnlds at the frequencies used in the deterroinarion of

. the percentage loss of hearing (PLH) in NIHL claims in

Australia,

Method
Subjects
Five hundred adult male subjects {mean age = 35 years,
Standard Deviation = 8.44) who wer referred for CERA
8% part of a NIHL claim in Victora were chosen for

analysis. The subjects were refemred for CERA Dby
Insarance Compapies or Otologists, and were selected

© from a pool of aver 5000 subjects that were tested by the

one tester over a period of more than 10 years between
1584-1004. The subjects were selected randomly, on the
besis of having religble subjective PTA thresholds either

RKKARDS, F.W. ET AL

at the commencement or conclngion of the CERA tegt.
This reliability was determined primarily usiny: speech
threshold tesring where the audiogram was accepted as
reRable if the 1000 Hz PTA threshold was less than the
speech Half Peak Level (HPL) using AR words
(Boothroyd  1968). Subjects had hearing threshalds
ranging from nonnal to profound. All losses were
sensorineural i nemure, with no suiject showing any
evidence of retrocoehlear pathology,

Provedures and apparatus

All suhisers wore given a2 thomugh  audiological
examingtion involving an  otologicalmoise  history,
trapedance audiometry with reflexes, speech avdiometry,
an initial subjective PTA test, CERA, and a2 fmal
subjertive PTA test after CERA. The order of presentation
of these tests remained constant between subjects, For all
tests, sehjects were seated in a soumi atientate:( room
which was adjacent t2 the tester. In the speech testing, AB
Words were presented Live veice via u mictophone into
headphones nsing ar ascending method. This procedure
was followed for all sebjecis pror o the commenement
of PTA. PTA. thresholds were measured using a Suukey
Acouste Analyser AA3D andicrmeter. The procedire for
determining thresholds in the initial PTa test iovolved an
ascendivg method followed by a standard threshold
seeking procedure, The procedure for detenaining
thresholds in the finitl PTA test involved an asconding
method only. For both PTA tesws, thresholds were
normally determined for each ear s each of the
§—.—.gﬂ§- WQQJ Hﬂg!v H“S‘u MQOO vy waor‘ -Eglu
6000- and 8000 Hz for all of the subjects, In most <ases,
thresholds obmsingd in the finsl PTA wers accepted as the
true thresholds, since the infdal PTA thresholds were
often elevated,

CERA was normally carded out for all subjects for
each ear gt each of the freguencies 500, 1000, ) 500-,
2000-, 3000- and 4000 Hz. The conical esponses were
recorded using silver-silver chlozride electrades, An sctive
elecrrode was placed &t the verex eami a ground and
reference electrode on  each mastoid. Narow-band
masking was used jn £ie conmalateral ea when gequired,
The EBG signal was umplified using a Madsen BY'AT7
preatplifier with a fiher bandwidth of 25-15 Hz, und a
refection zate of 12 dB per octave and 24 1[8 per octave in
the low snd hiph freguency slopes respectively, Stmuli
were 100 ms tone burses with & sise/fall vme of 5 ms fur
all frequencies,

Sampling, zveraging. stimuolvs Initiaioz and response
display were conteolled wsing a Hewlen Packard 9165
scientific computer, ‘The sysiem had three non-stan.land
fearures designed fo enbance the response and aid i jts
recognition. Firstly, stmuli were presented with ranlem
inter-giimniys intervals every. 1.5 1 2.5 ms {mean = 2.0
ms), Rendom inter-stimulus intervals have been found w0
ephance response amplimde (Tyberghein and Pooez
1965). Secondly, 128 sampies with 10 ms imervals were
recorded following each stimulus presentatian, produing
a torel Hme window o 1.28s. This long fime winlow
enabled easy comparisor between the response (<400 ms)
and nop-response (>400) ms) scetions of the machigs.
Thirdly, the devection of the response wa:. aided with 4
template pesponse that reraained at the ©op of the comptes
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screen. This teraplate was obtained at the beginning of the
test for each subjeer at a high sensation level (80 - 50 B
HL) at 2000 Hz.

Once the template response for a partieular subject was
obrained, stimuli were presented at 5 dB below the
subject’s best PTA. thrashold at 2000 Hz. Stimull were
decreased in 10 dB steps following each response, or
increased in 10 JB steps if no response was identified.
This was coptinucd until no responsc was present or until
20 dB HL was reached, Presentation of stimuli below 20
dB HL was raxely awempted as thresholds below this Ievel
indicated hearing within normal limits, and henes a PLH
of 0% at this frequency. The subject’s threshold was taken
ta be equivalent to the lowest level where & CER was
obtained or 5§ dB less than this level, The subrracton of 5
4B ocowrred when the response at the lowest Ievel had an
N1 amplide of greater than 50% of the template &nd &
latancy within 20 ms of the response 10 dB above. For
example, in Figure 1, response #4 was considered o be at
fhreshold. Had no responsc been recorded at this level,

threshold would have besn taken as § dB below the

stimuus level for response #3. Response thresholds were
subsequently cbtained at each of the othér frequencies.
Eack CER was analysed at the time of testing by the same
tester, _

For an averaged response wracing to be gccepted as a

239

rrue response, certain amplitude and latency criteris had to
be satisfied. Specifically, N1 had to be the largest negative
peak, and/er P2 had to be the laxgest positive peak, and/or
N1 1o P2 had to be the largest pedk to peak amplitude.
Further, the latency of any peuk could not be less than the
latency of the peaks in the template.

During CERA, subjects were instructed to sit quietly
and remain as relaxed as possible. These imstroctions
remained constant between sobjects, The time taken to
complete the CERA test varicd between 13-30 mymmtes.

Resuolts

Figure 2 demanstrates the relationship between the
subjective PTA and CERA. thresholds at each of the
frequencies for the tight and left ears. It can be sten tha
mpst values eluster ¢losely around the regression line
indicating z close refadonship between PTA aud CERA
thresholds repaxdiess of frequency, ear, or hearing
threshold. A. t-test for depencient samples comparing the
PTA and CERA thresholds for the right and left ears
showed there was no significant differsnce ja results
between eaxs. Consequently, results from both s for all
subjects were combined for subseguent analysis.

As CERA thresholds were not normally :wiempted

|
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FIG. 2, Regression linec showing the reldtionship between PTA and CERA thresholds a3 S0G-, 1000-, 1500%, 2000~ 3000~ and 400! Hz for oli

subjects for the right tnd ft cars.
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brlow 20 dB HI., comparisony with subjective thresholds Tobie 2.
less than 20 dB HL were not possible. The data were  Pearson product-moment correlation couiMicie s ot each frvqueney.

therefors re-amalysed by eliminating the copmparative data

when the CERA threshiolds were less than 20 dB HIL. Fre.jusmsy

After the climination of these darm points, 4304 threshold SO0 1000 150D 2000 3000 4000
comparisons remaived. The mean differsaces between

PTA and CERA thresholds ar each of the frequencies in = - 85 83 93 5 5 9§
the remaining data are shown in Tabie 1. The differences  Nomberofears 513 496 624 T 913 S8

are a0l Jess than 2.0 dB. Overall, the mean difference
between PTA and CERA thresholds was 0.9 dB (standard

devistion = 5.0 dB). The differences between PTA and CENA thredholds for

each freguency for all of the subjects is illostraed in
_ Figure 3. Oversll, 47.0% of the PTA and (ERA
.EEE. Eﬂw&&iﬁnﬁﬁﬁﬁrignmmhﬂ.ﬁnwﬂmﬁ%

Differcnces between PTA and CERA thresholds pt each frequency.  cases fell within 5 dB and 10 dB of the subjective PTA
threshold respectively. Of the 300 sobjects, 62% bad
Frequency fmitial pore tone audiograms which were confirmed as
500 1000 1500 2080 3000 4000 exapgerated as indicated by an elevated PTA 1000 Hz

threshold compared to the speech BPL, In these cases, the -
Mo differcoce (B ALY 1131 1310 1530 1.508 048 0087  tmster performing CERA was obmining thesholds witbout
* Stamtand Deviation 4544 4334 5172 5008 5230 5184  knowledge of the wue PTA vaines. The percentage of
Number of cars 5i3 485 A2 TIS o1 982 PTA and CERA, threshedds that were withia 10 dB of =ach
other in this subgroup was 97.1%, similar to the ovarall

valus. .

The cerrelation between PTA and CERA thresholds at
each of the frequencies are Hsted in Table 2. These is a

close relationship betwesn CERA and PTA thresholds ar Discussion
each of the frequencies tested, Overyll, 8 comelation of .96 .
was obtained. The clos agreement bevween PTA and CERA thresholds
. o . |
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FIG, 3. The diffcrence between PTA and CERA thresholds (PTA - CERA) at 500+, 1000~ F500-, 2000, 3000- and 4000 Hz for subjecis where CERA
thraskolds Tess thar 20 dB BL are elinincted,
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obtained in this stedy implies thar the CERA procedure
can be used to estimate subjects hearing thresholds at a
range of frequencies and stimulus Jevels. The aceuracy of
the CERA procedure used in this stody is similar to that
found by other researchers (Coles and Mason 1984, Hyde
et al 1986, Prasher et al 1993}, This accuracy is contingemt
upon consistent response  idemtification  protocols.
Specifically, a random inter-stimulus interval was wsed to
provide larger responses which were easier to detect; 2
template response was displayed to facilitate recognition
of responses at lower levels and especially at threshold; an
extended time window enabled the tester to examine the
CER with respect to the residnal background EEG
activity. These protocols appearsd to eohamee the
accuracy of the detection of the response, and helped to
remove the subjective aspect of redponse interpretation.
The difficelties in subjective responee detection has been
highlighted in & mukber of studies (Fyde et al 1986, Tioth
1993). The results in this study suggest that these
difficnldes have besr minimised using the protoccls
described, The use of these protocols is forther snpported
by the maintenance of accuracy when CER were obvained
without prior knowledge of the une audiogram.

Couclusion

The results of this study show that thete is a close
ralationship berween CERA and PTA thresholds at all of
the frequencies that are assessed in NIHL <laims. This
suggests that the CERA procedure used in this study is an
accurate and objective test for determining heaving levels
in NIHL elgims.
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Abstract
OBJECTIVE: To determine the incidence of exaggerated hearing loss in people claiming workers
compensation for noise induced hearing loss, as weil as the ability of a range of testers to detect

this exaggeration.

SUBJECTS: 333 people who claimed compensation for noise induced hearing loss between 13
September 1993 and 31 July 1994 in Victoria and who had undergone two independent subjective
hearing tests.

METHOD: The hearing test results and referral decisions made by testers were mxmaima in the
light of the results of a single objective hearing test (cortical evoked response audiometry).

RESULTS: The incidence of exaggerated hearing loss was 17.7%. Testers performing the first
subjective hearing test detected only 2.2% of claimants who exaggerated. The audiologist
performing the second subjective test detected 94.2% of claimants who exaggerated.

CONCLUSIONS: The high incidence of exaggerated hearing loss and the large difference in ability
to detect this exaggeration by the two groups of testers demonstrate the need for appropriate test
procedures to be followed and a second hearing test to be reintroduced. Without accurate testing,
there wili be overpayment for noise induced hearing loss claims.

Comment in
Exaggerated hearing loss in noise-induced hearing loss compensation claims in Victoria. [Med J
Aust. 1996] .
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