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Personality variables in persons with self-reported reactions to dental amalgam (amalgam patients, n = 26,
17 F, 9 M) and in others without such symptoms (controls, n =21, 14 F, 7 M) are compared. The groups
were comparable regarding age, education, and amount of amalgam. Minnesota Multiphasic Personality
Inventory-2 (MMPI-2) profiles were obtained for all subjects. On MMPI-2, the amalgam patients
presented a ‘conversion V’ pattern, and elevated psychasthenia and schizophrenia scales, reflecting an
increased prevalence of psychological and somatic complaints compared with the controls. This indicates
that amalgam patients experience ill health, as their personality profiles bear several similarities with other
groups with long-lasting symptoms. O Dental amalgam, adverse effects; mercury, adverse effects; MMPIL; personality
disorders, diagnosts
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During past decades there has been debate about the
possible influence of mercury from dental amalgam
restorations on general health and well-being (1-5). It
appears that there is widespread concern about dental
amalgam fillings in the population, as demonstrated by an
Australian survey where 37.5% expressed concern (6).

Persons with amalgam-related 1illness have been
described as suffering from chronic il health with a
multitude of symptoms associated with exposure to
mercury from dental amalgam (7). Lack of concentration
and memory disturbances are ranked among the most
common complaints (8,9). Extreme fatigue is also fre-
quently reported (1, 10). Studies in Swedish twins (mean
age 66 vyears) involving physical and mental health,
however, have not revealed adverse effects related to the
presence of dental amalgam (11). It has been maintained
that the multiple symptoms and signs of distress displayed
by amalgam patients cannot be explained by data from
dental or medical examination of the patients (12, 13).

Dental amalgam fillings comprise approximately 50%
mercury and 50% alloy powder consisting mainly of silver,
tin and copper, with smaller amounts of other metals (14).
Inorganic mercury is absorbed in smaller amounts from
dental amalgam fillings (1).

Different forms of psychopathology, such as depression,
general anxiety, panic anxiety, and somatization have
been reported in persons with amalgam-related complaints
(15-17). It appears that the Minnesota Multiphasic
Personality Inventory-2 (MMPI-2), or previous versions
of the test, has never been used in the study of amalgam-
related problems.

As far as symptoms are concerned, the group of patients
with self-reported reactions to amalgam is fairly hetero-
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geneous. The symptoms are non-specific and compatible
with a variety of somatic and psychiatric disorders. The
existence of a syndrome related to mercury exposure from
dental amalgam has been questioned (18, 19). Epidemio-
logical studies have not demonstrated a correlation
between number of amalgam fillings and symptoms asso-
ciated with mercury poisoning (20, 21). On the population
level, no correlation has been observed between amount of
amalgam and type and number of subjective symptoms
(19, 20, 22, 23).

On the other hand it has been suggested that neuro-
behavioral effects could be detected, in a population with
slightly elevated mercury burden (dentists) (24), and also in
a population with low-level exposure (25).

The aim of this study was to map personality aspects of
persons with self-reported reactions to dental amalgam
(amalgam patients) and of others without such symptoms
(controls) in order to reveal possible differences between
the two groups.

Materials and methods

There were 26 amalgam patients (17 F and 9 M) and 21
controls (14 F and 7 M). Demographic data and amounts
of amalgam (expressed as amalgam points) are given in
Table 1. The amalgam patients were consecutively
selected among those referred from dentists or physicians
to the Dental Biomaterials Adverse Reaction Unit of the
University of Bergen, Norway, because of self-related
amalgam 1illness with subjective symptoms. The routine
medical examination is described elsewhere (26). Persons
who had been on sick leave, regardless of the reason, for a
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Table 1. Group means (M), standard deviations (s), and P values for
two sample t tests (unequal variances) for control variables age,
amalgam points, and length of education. Females and males
analyzed together

Amalgam patients Controls
(n=26) (n=21)
M (s) M (s) P values
Age (years) 42.0 (6.7) 41.8 (7.2) 91
Amalgam points 94.8 (30.1) 86.4 (28.5) .33
Education (years) 13.4 (2.8) 14.2 (3.5) .37

s = standard deviation.

continuous period of more than 6 months were excluded.
The control persons were recruited from general dental
practice, based on matching of age, education, and
amount of amalgam. The same exclusion criteria were
applied for the controls as described for the amalgam
patients.

The amalgam restorations varied in size, depending on
tooth type and extent of previous carious lesions. To adjust
for these differences, each restoration surface was assigned
a score from 1 to 3, depending on its size (27). The lowest
score, 1, was used to denote small restorations usually
denoted as ‘pits’. Score 2 was used to describe restorations
of intermediate size in premolars. The highest score, 3,
was used for fillings in molars. The scoring of amalgam
surfaces was done during clinical examination by the same
dentist. In the amalgam patients the mean was 94.8 and in
the controls 86.4.

Personality variables were measured using the MMPI-2
(28), which was constructed on principles of actuarial
prediction. It consists of 567 items and is scored for 13
scales. Three validity scales (L, F, and K) provide
information about the subjects’ competency to take the
test. The L-scale reflects behaviors that, although socially
desirable, are all rarely true of a given individual. The F-
scale contains items answered with relatively low frequency
by the majority of the original normative group, identify-
ing persons intentionally faking pathology. The K-scale
identifies tendencies towards a defensive way of respond-
ing to the test (response set). The validity scales provide
information about the likelihood of someone malingering
or denying real problems, and of test-taking attitudes such
as defensiveness or help-seeking. On the 10 clinical scales
the patient’s response pattern is compared with those of
the normal control subjects and the different diagnostic
groups of psychiatric patients (29). Scale scores are
computed in the form of standardized T scores; scores
above 65 are considered as significantly elevated (30).

The MMPI-2 profiles of the amalgam patients and the
controls were visually compared with MMPI-2 profiles of
temporomandibular joint (TM]) dysfunction patients (31),
chronic pain patients (32), and tension headache patients
(33).

Informed consent was obtained from patients and
controls, and the study was conducted according to
‘Ethical principles for Nordic psychologists’.
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Statistics

Comparisons between data from amalgam patients
and controls were performed using 2 sample ¢ tests
assuming unequal variances.

Results
Demographic data

There were no significant differences between
amalgam patients and controls concerning demographic
variables (Table 1). When females and males were
analyzed separately, no differences in demographic
variables reached significance levels.

Personality variables

MMPI-2 data for females and males when analyzed
as one group are presented in Fig. 1. Standard deviations
for the MMPI-2 scale scores varied from 6.17 to 14.61.
Significant differences were observed in the validation
scale ‘I’ and in the following clinical scales: hypochon-
driasis, depression, hysteria, psychasthenia, and schizo-
phrenia.

MMPI-2 data, when analyzed for females separately
(Fig. 2), revealed significant differences in the following
clinical scales: hypochondriasis, depression, hysteria,
psychasthenia, and schizophrenia.

When MMPI-2 data were analyzed for males separately
(Fig. 3), significant differences were observed in the
following clinical scales: hypochondriasis, hysteria, psycho-
pathic deviate, psychasthenia, and schizophrenia.
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Fig. 1. Group mean MMPI-2 standard scale profiles for amalgam
patients and controls. Females and males analyzed together. The
dotted line represents T-score 65, i.e. significant elevation of the
scale. The validity scales: . = Lie, I = fake, and K = correction. The
clinical scales: HS = Hypochondriasis, D = Depression, Hy = Hys-
teria, Pd = Psychopathic Deviate, Mf= Masculinity-Femininity,
Pa = Paranoia, Pt = Psychasthenia, Sc = Schizophrenia, Ma =
Hypomania, and Si = Social Introversion. ¥ P<0.05, ** P<0.01.
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Fig. 2. Group mean MMPI-2 standard scale profiles for amalgam
patients and controls. Data for the females are analyzed separately.
See Fig. 1 for legend.

The MMPI-2 profiles of the amalgam patients and the
controls have been visually compared with MMPI-2
profiles of temporomandibular joint (TM]) dysfunction
patients (31), chronic pain patients (32), and tension
headache patients (33) in Fig. 4. The profiles of the amal-
gam patients are strikingly similar to those of the other
patient groups, compared with the profile of the control

group.

Discussion

The MMPI-2 is the most widely used of all paper-and-
pencil personality tests. When using the MMPI-2 in the
study of amalgam-related problems, the results can be
compared with those of other patient groups.

A significant difference in validation scale ‘L’ was
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Fig. 3. Group mean MMPI-2 standard scale profiles for amalgam
patients and controls. Data for the males are analyzed separately. See
Fig. 1 for legend.

ACTA ODONTOL SCAND 61 (2003)

—&— Amalgam patients —— Controls
100 7
—&— TMJ-patients (Meldolesi, 2000)
90 1 —&— Chronic pain (Monsen & Havik, 2001)
—D— Tension headache (Aguirre et al, 2000)
80 1
o 70
k)
5
8
£ 60
a0 1
40 1
30 T T T T T T T T T T T 1

L F K Hs D Hy Pd M Pa Pt Sc Ma Si

Fig. 4. Group mean MMPI-2 profiles of temporomandibular joint
(TM]) dysfunction patients, chronic pain patients, and tension
headache patients compared with amalgam patients and controls.
See Fig. 1 for legend.

observed when comparing amalgam patients with controls.
The L-scale reflects behaviors that, although socially
desirable, are all rarely true of a given individual.
According to Greene (29), an elevation of the L-scale at
a moderate level indicates normal persons who are slightly
more conforming than usual, or persons who have a
tendency to resort to denial mechansims.

Significant differences in personality profiles were also
observed when comparing amalgam patients with controls.

The constellation of the scales hypochondriasis, depres-
sion and hysteria in the amalgam patients, as seen in the
Figs 1-3, deserves further comment. This constellation,
named ‘the conversion V’ or ‘conversion valley’, is widely
described in most interpretive manuals for the MMPI and
the MMPI-2 (28, 29, 34-36).

Amalgam patients are frequently in the problematic
situation where they have sought a wide range of medical
and dental expertise, usually without a positive outcome.
Taking into consideration the personality profile, as well as
the potential effect of a long-lasting ill being which could
influence the personality, dentists should avoid irreversible
physical procedures (e.g. tooth extraction at the patient’s
request) if clear objective indications do not exist. This
aspect has been discussed in studies in other patient groups
(37).

It can be discussed whether persons in the two groups
perceive symptoms differently. The subjective definition of
an event in terms of a symptom may increase the
consequences of the event as well as affect the behavior
of the person involved. Persons with a strong tendency to
explain common problems as symptoms of illness will
probably seek medical diagnosis and treatment. Others
with a low inclination to explain the same phenomena as
illness may have a lesser tendency to adopt the patient role
(38). Such differences in attribution styles can result in
important differences in illness behavior.
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Although groups with and without dental amalgam
have not been compared in the present study, some data
are available from other reports. In one study (38), the
psychiatric scores for 25 women with amalgam fillings
were compared with those of 23 women without amalgam
fillings. Women with amalgam fillings had significantly
higher scores on the Beck Depression Inventory, reported
more symptoms of fatigue and insomnia, expressed anger
without provocation and experienced more intense feel-
ings of anger. Anxiety scores showed that the women with
amalgam fillings were significantly less pleasant, satisfied,
happy, secure, and steady, and had a more difficult time
making decisions. They had significantly higher trait
anxiety scores. The authors suggest that amalgam mercury
may be an etiological factor in depression, excessive anger,
and anxiety because mercury can produce such symptoms,
perhaps by affecting neurotransmitters in the brain (38).

In one study (19), 50 consecutive patients referred for
self-reported complaints, which they related to dental
amalgam restorations, were compared with matched
control patients. A psychiatric diagnosis was established
in 70% of the patients with amalgam-related complaints
versus 14% in the control group. The prevailing symptoms
were anxiety, asthenia and depression. Mercury levels in
blood, urine, and hair were similar in the 2 groups, and
were below levels considered to cause mercury intoxica-
tion. There was no correlation between mercury levels and
severity of the reported symptoms. As concluded by the
authors, mercury was not a likely cause of the complaints.
Instead, the reported symptoms were part of a broad
spectrum of mental disorders.

The effect of acute, extreme exposure to mercury from
paint has been studied by Haut et al. (39). In the exposed
group, blood levels of Hg in blood were about 8 times
higher than in the control group. Numerous differences
were obtained between the groups on the MMPIL The
profile from the exposed group suggests depression with a
focus on physical symptoms. Our study, on the other hand,
demonstrates that significantly different personality traits
may be observed in amalgam patients and controls, despite
similar amalgam levels.

The amalgam patients included in the present study had
several complaints. It could be argued whether persons on
long-term sick leave should be excluded or not from study.
Our rationale for excluding them was the fact that long-
term sick-leave periods often decrease the patient’s general
activity level, generating secondary problems (40). By
excluding these persons, secondary problems caused by
long-term sick-leave periods per se are reduced. However,
patients with possible severe amalgam-related illness may
have been excluded from the study. It must be discussed
whether the differences observed in personality factors are
secondary to illness-related factors. When comparing
amalgam patients with patients with long-lasting symp-
toms, some striking similarities in personality profiles can
be observed. As shown in Fig. 4, the personality profiles of
TM]J-dysfunction patients (31), chronic pain patients (32),
and tension headache patients (33) all have the same
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pattern. The personality profiles might therefore reflect
the consequences of living with chronic, diffuse symptoms,
Le. the subjective experience of having an illness. This
interpretation of the psychological impact of the conver-
sion-V is in accordance with Vendrig’s (41) interpretation
concerning MMPI profiles in chronic pain patients.

The differences observed between amalgam patients
and controls cannot be attributed to differences in demo-
graphic variables or differences in amalgam points.
Amalgam-related problems are at times referred to as
female problems. When gender differences were compared
across patient and control groups, no significant differ-
ences in MMPI-2 profiles were observed.

Significant differences between amalgam patients and
controls were observed in several personality variables as
measured by the MMPI-2. The differences observed seem
crucial in the symptomatology of amalgam patients.
Personality characteristics must be taken into account if
extensive and irreversible treatment procedures are con-
sidered, indicating the existence of psychological problems
comorbid with somatic problems (41).

In order to provide adequate diagnosis, treatment, and
care-taking, a multidisciplinary approach to general
complaints associated with dental restoration problems is
recommended. The MMPI-2 should be regarded as a
valuable tool in this multidisciplinary approach.
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