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Abstract — Background: Understanding socially relevant attitudes to fluorosis
and dental caries is important. Previous studies have concentrated mainly on
aesthetic implications. Aims: To investigate social judgements beyond the

aesthetic, made when viewing digitally manipulated extraoral images of dental
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fluorosis of varying degrees of severity and images of dental caries.

Methodology: Using a response latency technique, which allowed both the
direction and strength of attitudes to be measured, 40 volunteers made
judgements on 144 image/characteristic combinations. Results: Participants
made social judgements which extended beyond the aesthetic to factors such as
sociability, reliability and cleanliness. Judgements on mild fluorosis were not
markedly different from those made about the same individual with normal
enamel, but severe fluorosis had a significant negative impact on social
judgements. Untreated dental caries was judged less favourably than normal
enamel and mild fluorosis. Conclusions: Attribution of characteristics that go
beyond the aesthetic are significantly influenced by altered tooth appearance.
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Debate on the role of fluoride as a caries preventive
agent must take into account dental fluorosis as a
potential drawback and establishing the public’s
perception of fluorosis is important (1). While
severe fluorosis, involving staining and pitting of
the teeth, is generally perceived as unattractive and
requiring treatment (2), the degree to which milder
levels of fluorosis cause concern is uncertain.
Indeed, the increased whiteness associated with
mild fluorosis may even be considered attractive
(3-5). Evidence suggests that dentists and epide-
miologists are more sensitive to the aesthetic
impact of fluorosis than lay people (6-8). To date,
the majority of research has focused on the
aesthetic impact of dental fluorosis. While lay
observers thought that children with fluorosis were
uncaring of their teeth (9), the wider impact of
fluorosis has not been investigated.

In addition to perceptions associated with
attractiveness, fluorosis may also trigger the attri-
bution of other characteristics. The psychological
literature recognizes that attributes linked to
appearance and disfigurement go beyond the
aesthetic. Rumsey (10) noted that individuals
whose appearance deviates from the norm are at
greater risk of rejection and being negatively
stereotyped, and even minor disfigurement may
lead to negative personal appraisals and ridicule
(11). A preliminary study has suggested that when
viewing photographs of fluorosis, members of the
public attributed traits and characteristics such as
intelligence, cleanliness and sociability, dependent
on the severity of fluorosis (12). However, attrib-
uting personal characteristics to other people
through explicit and evident judgements is subject
to bias. In explicit measurement of attitude, raters
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are aware that their attitude is being measured and
they may therefore be reluctant to express their
actual feelings for fear of seeming rude or impolite.
This can be overcome by using an implicit attitu-
dinal measure, whereby the participant is unaware
that his/her reaction is being measured.

Response latency provides an implicit measure
of attitude strength (13, 14). In this technique,
participants are presented with an image on a
computer screen. The image is then replaced by a
descriptor. The participant is asked to press a ‘yes’
or ‘no’ key to indicate if, in their view, the
descriptor describes the image — an explicit meas-
ure. Unknown to the participant, the time taken to
press the response key is also recorded - an
implicit measure. Quicker responses are held to
indicate greater attitude strength (13, 15). Similar
techniques have been widely used in the field of
psychology, to measure strength of attitudes in
areas such a racial prejudice (16-18).

A 1999 workshop on collaborative research on
fluoride (19), suggested that photographs would
be useful in reducing variability and ensuring
consistency across methods and scores when
investigating fluorosis. Using standardized digit-
ally manipulated images, this study aimed, using
a response latency technique, to assess attitudes
of lay observers to dental fluorosis of varying
degrees of severity and untreated dental caries,
these conditions being simulated within the same
faces. There were two hypotheses. First, that
increasingly severe fluorosis would attract more
negative judgements. Secondly, that participants
would make quicker negative responses to pho-
tographs with increasingly severe fluorosis (and
slower positive judgements) than they would to
the same individual pictured with normal dental
enamel. That is, participants would evidence
stronger negative stereotyping about people with
fluorosis than those with a normal dentition.
Images of the stimulus individuals with un-
treated dental caries were included to allow
comparison with fluorosis.

Materials and methods

Participants

The images were rated by 40 volunteers, aged 18-
34 years, recruited via e-mail. Participants were
blinded to the fact that the study concerned
dentistry and experiments were conducted in a
neutral venue outside the Dental School.
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Materials

Images

The study stimuli comprised 12 life-size extraoral
images of smiling faces with teeth exposed." Of
these, eight target images comprised a male or
female face, either with normal enamel or digitally
manipulated to simulate either mild or severe
fluorosis (20) or untreated dental caries. Thus
images were produced which varied only in the
appearance of the teeth, i.e. tooth shape, form and
all extraoral features were identical, within the two
faces used. Filler stimuli comprised unaltered
pictures of four different faces (two males and
two females), photographed under identical
conditions to the target images. The original
photographs of volunteers, unconnected with or
unknown to the student participants, were taken
using a Fujifilm Finepix S1 Pro camera (Fujifilm,
Tokyo, Japan), a Nikon Macro Speedlight SB-29,
and an AF Micro Nikkor 105 mm lens (Nikon,
Tokyo, Japan). Digital manipulation was conduc-
ted using Adobe PhotoShop version 6.

Characteristics

Participants were asked to assess 18 characteristics
(nine positive and nine negative) identified as being
relevant to fluorosis in a previous study (12). The
characteristics which represented polar opposites of
nine themes comprised: attractive, unattractive;
careful, careless; clean, dirty; happy, unhappy;
healthy, unhealthy; intelligent, unintelligent; kind,
unkind; reliable, unreliable; sociable and unsociable.

Hardware

Images were displayed on a laptop computer (Dell
Notebook Inspiron 8200: Dell Europe, Bracknell,
UK), the liquid crystal display screen of which had
a diagonal size of 382 mm and a screen resolution
of 1600 x 1200 pixels with a 60-Hz refresh rate. The
laptop was placed on its side so that the monitor
could display the faces in portrait view. Partici-
pants used a Cedrus 6-key serial response box RB-
610 (Cedrus, San Pedro, CA, USA) to record their
responses.

Software

Response latency was measured using Cedrus
SuperLab Pro 2.01 (Cedrus), running on Microsoft
Windows XP Pro operating system. This software

!Copies of the images are available from the correspond-
ing author



displays stimuli at programmed intervals and for
programmed durations and also records responses
made by the user, in terms of the length of time
taken by respondents to depress the key following
display of the stimulus, and which key on the
response box is selected. In this way it was possible
to record whether each participant felt a stimulus
word applied to a stimulus picture (by pressing a
‘ves’ or ‘no’ key) as well as the speed of their
decision (from which the strength of their evalua-
tion could be inferred).

Procedure

Participants’ responses were measured over 432
stimulus presentations, of which 144 related to
‘target’ images and 288 ‘filler’ images. Thus, par-
ticipants were asked to rate eight target images —
four of the same male and four of the same female.
These images comprised life-size extraoral photo-
graphs, in which the subjects smiled to expose the
teeth. The images were identical except for the
appearance of the teeth which showed either
normal enamel or had been digitally manipulated
to simulate mild or severe fluorosis or dental caries.
Each image was rated on the 18 characteristics
described above. In addition to the target images,
four ‘filler’ images were rated. These comprised
four additional extraoral images of individuals
with normal enamel and were included to prevent
undue emphasis on the target faces, and thus avoid
motivating the participants to deliberately look for
variations. Again, each image was followed by
presentation of the 18 characteristics which fol-
lowed the target faces. As is convention in response
latency studies, the filler images were not subject to
analysis.

Explicit and implicit attitudes to the image/
characteristic combinations were assessed as fol-
lows. The images were displayed on the computer
screen for 2000 ms. The screen then remained
blank for 500 ms, except for an orientation cross
used to direct participants’ attention for the next
trial step, when the cross was replaced by one of
the 18 characteristic words. Participants pressed
either a ‘yes’ or 'no’ key on the response box to
indicate whether or not they thought the charac-
teristic described the face. The time the participant
took to respond (in milliseconds) was recorded as
was the participant’s decision (i.e. whether the ‘yes’
or no’” key was depressed).

Following 20 practice trials comprising images
and characteristics not used in the main study, the
participants rated the images. The order in which
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the images were displayed was randomly gener-
ated by the software. It took each participant
approximately 1 h to complete the study.

Data analyses

The study data comprised a binary response
(whether or not the characteristic applied to the
face), and the decisional response latency (time
taken to respond). The analysis involved a two-
level logistic regression to assess response direc-
tion, and a two-level linear regression to explore
response latency. Within subject factors (level 1)
were: characteristic valence (whether the charac-
teristic viewed was positive or negative in mean-
ing), dental appearance, descriptive theme (i.e. a
theme consisted of polar-opposite pairs of charac-
teristic words, e.g. responses to attractive and
unattractive were analysed in the same regression),
response latency (linear regression only), response
direction, and gender of image. Between subject
factors (level 2) were, participant gender, and
participant age. In the logistic regression the
dependant variable was the likelihood of a ‘yes’
response. The linear regression model was de-
signed to compare the latency of responses to each
dental appearance with normal enamel, response
times having been transformed to normality using
(log1p) transformation.

In line with convention (16, 21), responses below
300 ms were discarded as being too rapid to be
meaningful and those in excess of 10 000 ms were
excluded as outside an acceptable response time
(e.g. participant lost concentration). In total, <0.1%
of 18 080 responses were discarded on this basis.
The responses to the filler images were also
removed prior to analysis. The study was ap-
proved by the South East Wales Research Ethics
Committee.

Results

Attribution of characteristics (explicit
measure)

The percentage of ‘yes’ responses to each charac-
teristic, indicating the wvalence of the attitude, rela-
ting to different dental appearances is shown in
Table 1. From this, it can be observed that while in
response to images where the teeth displayed
normal enamel or mild fluorosis, 78.8% and 76.3%
of respondents pressed the ‘yes’ key when presen-
ted with the characteristic ‘careful” (i.e. they agreed
that this characteristic described the image), just
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23.8% and 37.5% pressed the ‘yes” key when shown
images of severe fluorosis and untreated dental
caries respectively. The data in Table 1 suggest that
while minimal differences were apparent between
normal enamel and mild fluorosis, a different
pattern of responses were made to severe fluorosis
and dental caries. Table 2 summarizes the logistic
regression conducted on the entire data set, where
the dependent variable was the likelihood of a ‘yes’
response. This shows that the main effects of
characteristic valence (i.e. positive or negative in
meaning), the different dental appearances and the
interaction between them was significant. That is,
participants were significantly least likely to give a

Table 1. Percentage of ‘yes’ responses to each character-
istic by dental appearance

Normal Mild Severe  Dental

Characteristic 7 enamel fluorosis fluorosis caries

‘yves’ response to a positive characteristic when
viewing dental caries (OR 0.03) and severe fluoro-
sis (OR 0.01), the latter showing the lowest likeli-
hood of a ‘yes’ response. The logistic regression
was used to create a prediction table, (Table 3). This
shows that normal enamel and mild fluorosis had a
very similar percentage of ‘yes’ responses to
positive characteristics (88% and 85% respectively)
and that severe fluorosis was most likely to be
attributed with negative characteristics (45%).
Logistic regressions were also conducted on indi-
vidual descriptive themes (data not shown) and
participants’ judgements on the attributes of
attractiveness, carefulness, cleanliness, intelligence,
reliability and sociability all showed a significant
trend (P < 0.001) for severe fluorosis and dental
caries to be judged less favourably than mild
fluorosis or normal enamel.

Attractive 320 613 638 113 31.3 Response latency (implicit measure)
Unattractive = 320 21.3 35.0 713 63.8 Descriptive statistics of the untransformed re-
Careful 320 78.8 76.3 238 37.5 sponse latencies, which measured the strength of
Careless 318 21.5 19.0 55.0 51.3 p ! i
Clean 319 83.8 83.8 18.8 32.9 attitude regardless of its valence, for the entire data
Dirty 319 13.8 8.8 725 59.5 set are shown in Table 4. So by way of example and
Happy 320 90.0 87.5 68.8 76.3
Unhappy 319 7.6 3.8 23.8 12.5 Table 3. Prediction table for likelihood of a ‘yes’
Healthy 319 875 86.3 263 39.2 response to positive and negative characteristics by
Unhealthy 320 125 125 66.3 46.3 dental appearance
Intelligent 320 85.0 72.5 43.8 51.3
Unintelligent 318 11.3 14.1 36.3 21.3 Percentage likelihood of a ‘yes’
Kind 320 92.5 88.8 75.0 77.5 response
Unkind 318 6.3 7.5 9.0 8.8 Positive Negative
Reliable 319 875 78.8 39.2 58.8 Dental a haracteristi h & teristi
Unreliable 317 88 103 418 3.8 ppearance characteristics characteristics
Social 320 86.3 87.5 52.5 67.5 Normal enamel 88 8
Unsocial 320 1.3 7.5 35.0 17.5 Mild fluorosis 85 10
Th ey i Severe fluorosis 37 45

e remaining percentage are ‘no’ responses. Dental caries 5 30
n varies because of the exclusion of outliers (see text). on
Table 2. Two-level logistic regression model of response direction for all characteristics

Odds ratio Significance
(95% confidence interval) (P-value)

Valence of characteristic® 79.76 (39.62-160.57) <0.001
Dental appearance

Normal enamel 1° (R) <0.001

Mild fluorosis 1.17 (0.84-1.65)

Dental caries 4.92 (3.63-6.68)

Severe fluorosis 9.03 (6.66-12.23)
Valence of characteristic * dental appearance

Normal enamel 1° (R) <0.001

Mild fluorosis 0.66 (0.42-1.05)

Dental caries 0.03 (0.02-0.05)

Severe fluorosis 0.01 (0.01-0.01)
“Valence means whether the characteristic is positive or negative in meaning (e.g. clean = positive valence,

unclean = negative valence).
PNormal enamel is the reference category.
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Table 4. Response latencies (milliseconds), by dental appearance for all characteristics combined

Normal enamel

Mild fluorosis

Severe fluorosis Dental caries

Valence of Response

characteristic ~ direction =~ Median Range Median  Range Median Range Median  Range

Positive Yes 1001 341-7631 1012 350-6259 1342 490-9884 1291 501-9904
No 1387 521-6570 1292 521-7361 1132 520-5848 1182 491-9244

Negative Yes 1622 350-6710 1583 561-6769 1282 531-8682 1241 420-5929
No 1102 350-7241 1132 451-7561 1312 430-8823 1202 490-8232

Table 5. Two-level linear regression model showing the differences in response latency for all characteristics combined

Coefficient Significance
(95% confidence interval) (P-value)
Dental appearance
Normal enamel 0" (R) <0.001
Mild fluorosis 0.007 (—0.014, 0.028)
Dental caries 0.036 (0.014, 0.060)
Severe fluorosis 0.073 (0.049, 0.097)
Response direction” 0.137 (0.092, 0.181) <0.001

Valence of characteristic®
Valence of characteristic * response direction
Dental appearance * valence of characteristic
Normal enamel
Mild fluorosis
Dental caries
Severe fluorosis
Dental appearance * response direction
Normal enamel
Mild fluorosis
Dental caries
Severe fluorosis
Dental appearance * valence of
characteristic * response direction
Normal enamel
Mild fluorosis
Dental caries
Severe fluorosis

0.058 (0.020, 0.096) <0.01
-0.233 (-0.292, -0.175) <0.001

0* (R) ns
—0.008 (-0.060, 0.043)
—0.048 (-0.095, —0.002)
—-0.111 (-0.016, —0.065)

0* R) <0.01
—0.024 (-0.085, 0.036)
—0.128 (-0.181, —0.075)
—0.143 (-0.195, —0.090)

0* (R) <0.001
0.038 (-0.042, 0.118)
0.229 (0.158, 0.300)
0.277 (0.206, 0.348)

“Normal enamel is the reference category.

PResponse means whether the participant pressed the ‘yes’ or
“Valence means whether the characteristic is positive or

unclean = negative valence).

to help in interpretation, the median response time
to press the ‘yes’ key in response to a positive
characteristic (such as careful) when viewing nor-
mal enamel was 1001 ms, compared with a median
time of 1662 ms to press the ‘yes’ key when
attributing a negative characteristic (such as care-
less) to the images displaying normal enamel.
Conversely, the median time to reject a negative
characteristic (i.e. press the ‘no’ key) when viewing
normal enamel was 1102 ms. The response latency
data were analysed using linear regression where
the dependent variable was the transformed (log)
response latency (Table 5). The basic model of the
linear regression shows response latencies for ‘no’
responses to negative words: for normal enamel,

‘no’” key when linking the characteristic to the image.
negative in meaning (e.g. clean = positive valence,

therefore, the value in this cell is 0 (Table 6). This
shows that when judging faces with normal
enamel, or with mild fluorosis, the fastest latencies
—0.039 and -0.02, (i.e. the strongest attitudes) were
for ‘yes’ responses to positive characteristics and
the slowest responses, or weakest attitudes, related
to the endorsement of negative characteristics, at
0.137 and 0.119 respectively. In contrast, when
viewing images of severe fluorosis, the shortest
response times where when rejecting positive
characteristics (0.02). This means that the partici-
pants’ felt strongly when rejecting positive descrip-
tions of severe fluorosis. In contrast, their response
times were longest when endorsing a positive
characteristic to describe severe fluorosis, indica-
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Table 6. Change in logged response latency (milliseconds) associated with dental appearance, valence of characteristic

and response direction

Dental appearance by valence® of characteristic

Normal enamel Mild fluorosis

Severe fluorosis Dental caries

Response

direction® Negative Positive Negative Positive Negative Positive Negative Positive
No 0 0.058 0.007 0.057 0.073 0.020 0.036 0.046
Yes 0.137 -0.039 0.119 -0.020 0.067 0.131 0.045 0.087

“Valence means whether the characteristic is positive or negative in meaning (e.g. clean = positive valence,

unclean = negative valence).

PResponse means whether the participant pressed the ‘yes’ or ‘no’ key when linking the characteristic to the image.

ting weaker opinions. This also held true when
endorsing positive descriptions of dental caries
where the logged response latency was 0.087 ms.

Discussion

The views of the public on the impact of fluorosis,
in informing the debate on the merits of fluoride as
a caries preventive agent are important. To date,
this has focused almost exclusively on the cosmetic
impact of fluorosis. This study has shown that the
public are willing to ascribe characteristics and
make personal judgements beyond the aesthetic
when presented with images of fluorosis and
untreated dental caries.

Previous studies investigating the aesthetic im-
pact of fluorosis have used a number of different
methods. These include asking lay people to rate
the teeth of patients with fluorosis (6, 9), asking lay
people to rate intraoral slides or photographs of
fluorosis (3, 4, 22), and asking participants to
compare computer-generated intraoral images of
fluorosis and other dental conditions (5, 8).

While these techniques may be appropriate for
consideration of aesthetics, they are inappropriate
for consideration of wider social and psychological
factors. The use of standardised extraoral images
eliminated variability associated with factors such
as varying facial features, physical attractiveness,
height, weight, etcetera. In contrast to intra-oral
images used in most previous studies of fluorosis,
the use of extraoral images, showing the teeth in
the context of a full face, more closely simulates the
situation in a typical social interaction. In addition,
the use of unaltered filler images, which are
designed to prevent subjects deliberately searching
for variations in the study-critical images, again
better simulates conditions of everyday interaction.

We believe that this is the first study to apply an
implicit response latency measure in dentistry. Our
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findings suggest that the participants’ attitudes to
mild fluorosis and the strength of these attitudes
did not differ markedly from those held about
normal dental enamel. In contrast, the techniques
employed in this study showed that participants
were much less favourably disposed to severe
fluorosis or untreated dental caries. That is, they
held both more negative attitudes (as judged by
response direction) and held then more strongly (as
judged by response latency), than they did to either
no or mild fluorosis. These results could be inter-
preted to suggest that members of the public are
more favourably predisposed to mild fluorosis
than untreated dental caries. However, in this
study, caries was presented as untreated cavitated
lesions, with three interproximal lesions per subject
and an area of decalcification at the cervical
margin. A further study using images with simu-
lated restorations, perhaps of varying quality,
would counter the argument that most caries in
anterior teeth is treated and may provide a more
realistic representation of the outcome of dental
caries.

A further consideration is the mechanism where-
by the altered tooth appearance has resulted in the
attribution of characteristics that go beyond the
aesthetic. Whether this is the result of the direct
influence of the altered appearance of the teeth, or
whether this led to a more general appraisal of
altered facial appearance is not possible to deter-
mine from this study. However, there is consistent
evidence that attitudes towards individuals are
constructed from, and based on, single salient
characteristics of that individual (23). Accordingly,
it is possible to hypothesize a direct effect of the
appearance of teeth on the attitudes respondents
expressed.

The study participants were students and hence
not representative of the population in general.
However, the images being rated were of people of
similar age and therefore the resultant peer to peer



ratings are of value. A study involving a wider age
range would be beneficial.

In conclusion, these findings provide evidence
that participants made social judgements that
extend beyond the aesthetic when viewing images
of fluorosis and untreated dental caries. The judge-
ments made about mild fluorosis were not different
to those made about the same individual with
normal dental enamel. However, severe fluorosis
and, to slightly lesser degree, untreated dental
caries, had a significant negative impact on social
judgements over a range of characteristics. This was
true both in terms of the direction of judgement
(whether a person was or was not thought to possess
a certain characteristic) and in the strength of the
judgement as measured by the length of time taken
to respond. Whether the negative stereotypes attrib-
uted are sufficiently strong to influence behaviour
requires further investigation.

Acknowledgements and declaration

David William’s PhD studentship was funded by the
Borrow Foundation, to whom the authors are grateful.
Thanks are expressed to the volunteers who gave of their
time to participate in the study, and to Mr Frank Hartles,
Dental Illustration Unit, Cardiff Dental Hospital, for his
expertise in the production of the manipulated images.

This study was undertaken in part fulfilment of the
degree of Doctor of Philosophy, Cardiff University by
David Williams.

References

1. Medical Research Council. Water fluoridation and
health. London: Medical Research Council; 2002.

2. Alkhatib MN, Holt R, Bedi R. Aesthetically objec-
tionable fluorosis in the United Kingdom. Br Dent J
2004;197:325-8.

3. Hawley GM, Ellwood RP, Davies RM. Dental caries,
fluorosis and the cosmetic implications of different
TF scores in 14 year old adolescents. Community
Dent Health 1996;13:189-92.

4. McKnight CB, Levy SM, Cooper SE, Jakobsen JR. A
pilot study of esthetic perceptions of dental fluorosis
vs. selected other dental conditions. ] Dent Child
1998;65:233-8.

5. McKnight CB, Levy SM, Cooper SE, Jakobsen JR,
Warren JJ. A pilot study of dental students” esthetic
perceptions of computer-generated mild dental flu-
orosis compared to other conditions. ] Public Health
Dent 1999;59:18-23.

6. Ellwood RP, O'Mullane D. Enamel opacities and
dental esthetics. ] Public Health Dent 1995;55:171-6.

9.

11.

12.

13.

14.

15.

17.

18.

19.

20.

21.

22.

23.

Fluorosis, dental caries and response latency

. Milsom KM, Tickle M, Jenner A, Peers A. A

comparison of normative and subjective assessment
of the child prevalence of developmental defects of
enamel amongst 12-year-olds living in the north west
region. Public Health 2000;114:340-4.

. Levy SM, Warren JJ, Jakobsen JR. Follow-up study of

dental students’ esthetic perceptions of mild dental
fluorosis. Community Dent Oral Epidemiol
2002;30:24-8.

Riordan PJ. Perceptions of dental fluorosis. ] Dent
Res 1993;72:1268-74.

. Rumsey N. Historical and anthropological perspec-

tives on appearance. In: Lansdown R, Rumsey N,
Bradbury E, Carr A, Partridge ], editors. Visibly
different: coping with disfigurement. Oxford: Butter-
worth-Heinemann; p. 91-101.

Macgregor FC. Social and psychological implications
of dentofacial disfigurement. Angle Orthod
1970;40:231-3.

Williams DM, Chestnutt IG, Bennett PD, Hood K,
Lowe R. Characteristics attributed to individuals
with dental fluorosis. Community Dent Health; in
press.

Fazio RH, Sanbonmatsu DM, Powell MC, Kardes FR.
On the automatic activation of attitudes. ] Pers Soc
Psychol 1986;50:229-38.

Bassili JN. Meta-judgmental versus operative indexes
of psychological attributes: The case of measures of
attitude strength. J Pers Soc Psychol 1996;71:637-53.
Fazio RH. Attitudes as object-evaluation associations:
determinants, consequences, and correlates of atti-
tude accessibility. In: Petty RE, Krosnick JA, editors.
Attitude strength — antecedents and consequences.
Mahwah, NJ: Lawrence Erlbaum Associates; 1995.
p. 247-83.

. Greenwald AG, McGhee DE, Schwartz JLK. Meas-

uring individual differences in implicit cognition: the
implicit association test. ] Pers Soc Psychol
1998;74:1464-80.

Rudman LA, Greenwald AG, Mellott DS, Schwartz
JLK. Measuring the automatic components of preju-
dice: Flexibility and generality of the implicit associ-
ation test. Social Cognition 1999;17:437-65.
Cunningham WA, Preacher KJ, Banaji MR. Implicit
attitude measures: Consistency, stability, and con-
vergent validity. Psychol Sci 2001;12:163-70.
Clarkson JJ. International collaborative research on
fluoride: research needs workshop. Report. J Dent
Res 2000;79:893-904.

Dean HT. Classification of mottled enamel diagnosis.
J Am Dent Assoc 1934;21:1421-6.

Pratto F, John OP. Automatic vigilance: the attention-
grabbing power of negative social information. ] Pers
Soc Psychol 1991;61:380-91.

Clark DC. Evaluation of aesthetics for the different
classifications of the tooth surface index of fluorosis.
Community Dent Oral Epidemiol 1995;23:80-3.
Ferguson MJ, Bargh JA. The constructive nature of
automatic evaluation. In: Musch ], Klauer KC,
editors. The psychology of evaluation: Affective
processes in cognition and emotion. Mahwah: Law-
rence Erlbaum Associates; p. 169-89.

159



This document is a scanned copy of a printed document. No warranty is given about the accuracy
of the copy. Users should refer to the original published version of the material.



