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Abstract

Context. Research on decision making suggests that a wide range of

spontaneous processes may influence medical judgment.
Objectives. We considered an easily accessible strategy, anchoring and

insufficient adjustment, which might contribute to health care professionals’
miscalibration of patients’ pain.

Methods. A sample (n¼ 423) of physicians, nurses, medical students, and
nursing students participated in a computerized task that showed 16 vignettes
featuring fictitious patients reporting headache. In the experimental condition,
participants were asked to evaluate the severity of the patient’s pain before and
after knowing the patient’s rating. In the control condition, participants were
shown all information about the patient at the same time and were required to
make judgments in a single stage.

Results. When participants could express an initial impression before knowing
the patient’s rating, they fully anchored to their initial impressions in almost half
of the responses. Moreover, even among those who revised their initial
impression, the extent of the revision was often insufficient. Greater anchoring
was associated with patients’ ratings that were higher than the participants’ initial
impression. Finally, we provided evidence that anchoring increased pain
miscalibration. We discuss our findings in terms of their contribution to the
understanding of the cognitive processes involved in pain assessment.

Conclusion. When estimating patients’ pain intensity, observers are driven by
anchoring, a rule of thumb that might have pernicious consequences in terms of
unwarranted overreliance on initial impressions and insufficient revision in light
of relevant disconfirming evidence. Taking this heuristic into account might foster
accurate pain assessment and treatment. J Pain Symptom Manage
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Introduction for an evaluation of his orher ownpain level. In-
The notion that adequate pain management
begins with an accurate assessment of others’
pain is now widely recognized.1 Yet, studies
on pain judgment continue to show a system-
atic divergence of observers’ estimates from
the pain severity reported by patients.2e4

In the last four decades, several studies have
identified the contribution of different vari-
ables to pain miscalibration. These include the
presence of medical evidence,5 the type of
pain,6 the observers’ expertise,4 the patients’
demographic characteristics4,7,8 and nonverbal
expressions,9 the availability of self-reports,
and the presence of context cues.10 Yet,
researchers have called for a greater under-
standing of the cognitive processes that might
intervene, along with the patients’ and
observers’ characteristics and situational fac-
tors, in pain judgment.11e13 Tait et al.13 argue
that observers often express their pain judg-
ments under uncertainty about the symptoms
that the patients report. This circumstance fos-
ters the use of an intuitive/heuristic cognitive
system (also known as ‘‘System 1’’),14e16 which
is effortless, fast, and automatic and relies on
prior expectations, and which ultimately might
lead to a biased judgment of the patient’s pain.
Consistent with this emphasis on the cognitive
underpinnings of pain judgment, we examined
the influence of an easily accessible heuristic,
labeled anchoring, that might contribute to
miscalibration.

Previous studies assumed, either tacitly or
explicitly, that the observers formulate their
judgments in a unique stage when interacting
with the patient.4,17 We argue that it might
prove useful to conceive of pain assessment
as a sequential process, in which the informa-
tion about the patient is acquired and inte-
grated by the observers dynamically during
their interaction with the patient.

In medical judgmentdboth for diagnostic
and prognostic judgmentsda tendency has
been observed to generate preliminary hypoth-
eses in the early stages of an interaction with
a patient, and thereafter to revise them too
slowly and insufficiently.11,18e20 Similarly, it is
plausible that in many instances (e.g., in physi-
cal examinations) the observers form an initial
impression about the patient’s pain (based on
readily available clues) before asking thepatient
deed, often the patient’s rating is acquired after
the perception of other characteristics that are
readily accessible (e.g., the patient’s gender,
his or her facial expression). Because of its tem-
poral primacy, an impression formed in theearly
stages of the assessment might outweigh an
impression formed after learning other pieces
of information.21,22 Accordingly, observers
might over-rely on initial impressions and sub-
sequently discount relevant disconfirming evi-
dence, a phenomenon known in psychology as
‘‘anchoring and insufficient adjustment’’23e26

or ‘‘focusing,’’27 which has previously been
shown to affect medical judgment and decision
making.20,28e38

The present study investigated the influence
of anchoring on pain judgment by considering
whether and to what extent an impression
formed before knowing the patient’s rating
could serve as an ‘‘anchor’’ for the judgments
made after learning the patient’s rating. To ad-
dress this issue, we devised two conditions (see
Fig. 1): one in which participants were given
the patient’s rating immediately along with
other clues (control condition), and one in
which participants were required to make two
judgments, before and after learning the pa-
tient’s self-report (experimental condition).
First, we hypothesized that the observers would
exhibit a tendency to anchor to their initial
impressions of pain judgment (Hypothesis 1).
Secondly, basedonprevious studies that showed
that both for chronic and acute pain, the higher
the patient’s rating, the greater the observers’
discrepancy,5,12,39,40 we tested the hypothesis
of a different extent of anchoring depending
on the patient’s self-report. Specifically, we ex-
pected a greater extent of anchoring for the
cases in which patients’ ratings were higher
than the participants’ initial impression com-
pared with those in which the patients’ ratings
were lower than the participants’ initial impres-
sion (Hypothesis 2).
Methods
Participants
A total of 423 unpaid volunteers partici-

pated in the study during or after their shifts
in several hospitals in three cities in Northern
Italy. Two hundred twenty-three participants
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Fig. 1. Structure of the two conditions of the study.
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were assigned to the experimental condition
and the remaining 200 to the control condi-
tion. Because some of the information pre-
sented in the control condition was drawn
from the experimental condition (see the
Materials and Design section), we first ran par-
ticipants in the experimental condition and
then those in the control condition.

In the experimental group, the mean age of
the 223 participants was 28 years (standard de-
viation [SD]¼ 9.0, range 18e67), and there
were 128 females (57.4%). There were four
groups of participants: 58 physicians, 40
nurses, 85 medical students, and 40 nursing
students. The average length of employment
was 9.4 years (SD¼ 9.7, range 2 monthse35
years) for the physicians and 9.2 years
(SD¼ 7.0, range 2 dayse29 years) for the
nurses. The medical students had been study-
ing for 3.8 years (SD¼ 2.3, range 1e12 years)
and the nursing students for 2.3 (SD¼ 0.8,
range 1e4 years).

In the control group, the mean age of the
200 participants was 28 years (SD¼ 9.5, range
19e56), and there were 137 females (68.5%).
As in the experimental condition, there were
four groups of participants: 40 physicians,
40 nurses, 80 medical students, and 40 nursing
students. The average length of employment
was 8.4 years (SD¼ 9.0, range 8 dayse28 years)
for the physicians and 15.2 years (SD¼ 8.7,
range 8 dayse33 years) for the nurses. Medical
students had been studying for 3.9 years
(SD¼ 2.2, range 1e13 years) and nursing
students for 1.4 years (SD¼ 0.5, range 1e3
years).

Materials and Design
Participants read text-based vignettes about

hypothetical patients reporting headache,
which were presented on computer screens
(see Appendix).

To increase the face validity of the experi-
ment, we included several clues that previous
research had found to be relevant factors in
pain judgment.5,13,40,41 Specifically, we manip-
ulated within subjects the patient’s gender
(female vs. male), facial expression (tense vs.
relaxed), and a self-reported indicator that is
consistent/inconsistent with headache pain
(presence vs. absence of sensitivity to light in
half of the vignettes, or to noise in the other
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half), whereas between-group factors were the
patient’s age (old vs. young), and the geo-
graphical distribution of the patient’s name
(typically Southern Italian vs. typically North-
ern Italian names; this factor was taken into ac-
count in light of a previous exploratory study42

that showed that health care professionals
were influenced by the patients’ places of ori-
gin) (Fig. 1). The inclusion of these variables
in the vignettes was meant to provide partici-
pants with the minimal clues necessary to
make a pain judgment. However, the effect of
the manipulated variables was out of the scope
of the current work (i.e., the influence of an-
choring on pain judgment).

In the experimental condition, each partici-
pant read 16 vignettes about hypothetical pa-
tients who arrived at the emergency room for
a wart and, during the visit, stated that they
felt a headache (typically related to a primary
headache, to prevent participants from focus-
ing on possible causes instead of pain-related
symptoms; see Appendix). We did not choose
the pain to be evaluated (i.e., headache) as
the main reason to go to the emergency de-
partment (ED), because the observers would
have expected that a pain level so strong to in-
duce a person to go to the ED would have
been at least moderately high (e.g., greater
than 6 on a 0e10 pain scale). Accordingly, to
make equally plausible all the values greater
than 0 in the pain scale, we chose a reason
for going to the ED different from the actual
object of the pain evaluation.

The task requirement was to rate the pain in-
tensity (on a 0e10 numeric rating scale
[NRS]) and to choose a therapy prescription
(by selecting among increasing levels of inten-
sity from 1¼ no therapy, to 8¼ an anti-
inflammatory in association with opioids).
The choice of treatment levels was based on
the suggestions made by three independent
physicians who advised us on the use of this
range of treatment options. A close scrutiny
of the responses revealed that although op-
tions 2 and 8 were very extreme, they were
actually chosen 147 and 59 times, respectively.

After this task, participants were informed of
the patient’s self-report. Actually, the patient’s
estimate was a computer manipulation of the
initial impression on pain judgment expressed
by each participant. Specifically, the patient’s
rating was the participant’s rating �3 scale
points on the 0e10 NRS: it was higher than
the participants’ ratings in eight of 16
vignettes, and it was lower than the partici-
pants’ estimates in the remaining eight
vignettes. The software randomly produced
the sequence of higher and lower values by in-
creasing the participants’ initial impressions in
half of the cases and decreasing them in the
other half. For example, when participants ini-
tially rated a pain level of 5 and the software
randomly assigned a decrease, the self-report
of the fictitious patient was 2. By contrast, if
the direction of the systematic variation was
in terms of an increase, a patient’s rating of 8
was shown. If participants provided a rating
lower than 4 or greater than 7 and the direc-
tion of the systematic variation assigned by
the computer was a decrease or an increase,
respectively, the patient’s rating was set at 1
(because 0 would have been interpreted as
the absence of pain) or 10, respectively. The
systematic variation of the patient’s rating was
required to address our main research goal;
that is, the presence and the extent of anchor-
ing to initial impressions in the face of contra-
dicting evidence (e.g., the patient’s rating).
However, this is not an arbitrary, ecologically im-
plausible manipulation because it has been
shown that the correlation between patients’
and observers’ judgments is typically poor.40,43

After learning of the patient’s rating, partici-
pants were first askedwhether they wanted to re-
vise their initial impressions about the patient’s
pain intensity and then if they wanted to revise
their therapy prescription. Participants who
chose to revise were required to provide a new
judgment of the pain level and of the therapy
prescription.
The control condition was devised to deter-

mine the differential effect of knowing the
patient’s rating together with the other indica-
tors (e.g., the facial expression) instead of ac-
quiring it in a subsequent stage. Accordingly,
participants were provided with the same
vignettes used in the experimental condition;
however, the patient’s rating was presented
on the computer screen along with the other
features (i.e., not after having expressed an im-
pression on pain level and therapy). For each
scenario, we computed the patient’s rating as
the mean of the initial impressions of the
pain intensity given by each of the four groups
of participants in the experimental condition
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to avoid providing the participants in the
control group with patient ratings that were
arbitrary. For instance, the experimental physi-
cians’ mean for the scenario in which a patient
was an older female, with a typical Southern
Italian name, displaying a relaxed face and
reporting sensitivity to noise, was used for the
respective scenario presented to the physicians
in the control condition.

In both conditions, the instructions and
a sample vignette were presented at the begin-
ning of the session in a trial example so that
participants could become familiar with the
task. The order of presentation of the 16
vignettes was randomly set, and they were
run on computers by means of E-Prime� ex-
perimental software (Psychology Software
Tools, Inc., Pittsburgh, PA).44

Procedure
Three laptops were used to administer the

computerized vignettes and collect the re-
sponses. Participants were recruited by conve-
nience sampling from several health care
facilities and medical schools in three cities
in Northern Italy. Telephonic and personal
contacts were made with head physicians,
charge nurses, and professors of medical
schools to reach groups of potential partici-
pants. On consent to participate in the study,
participants were informed about the general
aim and the duration of the study. The partici-
pants were not paid to participate in the study.
The study was conducted in accordance with
the ethical standards of the American Psycho-
logical Association.

Each person was tested individually by the
authors in studies that were available at
the moment of testing. All participants in both
the experimental and control groups com-
pleted the entire procedure. In the experimen-
tal condition, no participants reported having
noticed that the patient’s rating was a systematic
manipulation of their initial judgment.

Statistical Analyses
In our first analysis (Analysis 1), we consid-

ered the frequency of null revisions of the ini-
tial judgments on both pain level and therapy
prescription given by participants in the exper-
imental condition. A null revision occurred
when participants chose to fully anchor to
their initial impression despite its discrepancy
with the patient’s rating computed by the soft-
ware (Fig. 1). Thus, this analysis investigated
the presence of the strongest tendency to an-
chor, namely the fully anchoring to the initial
impression. To do this, we excluded from the
analyses the cases in which participants’ initial
impressions were 1 or 10 and the patient’s rat-
ing computed by the software was equal to the
participant’s rating; this occurred 95 times out
of 3568 cases (2.66%).

In Analysis 2, we focused on the question of
whether a tendency to anchor was present even
for observers who chose to revise their initial
impressions of pain level. Indeed, an optimal
revision in light of the patient’s rating would
be a change of the initial pain estimate equal
to �3, whereas any revision less than �3 scale
points would reflect an influence of anchoring
(Fig. 1). The exact patient’s rating is not an
arbitrary benchmark for assessing whether or
not the revision of the pain level estimate is op-
timal. Indeed, in the literature on pain assess-
ment, the Iafrati’s criterion is widely used for
determining whether the observer’s estimate
diverges or not from the patient’s rating.
According to this criterion, a rating falling
outside the range of �1 is considered
miscalibrated.10,52 To investigate this, we fo-
cused on the extent of the participants’ revi-
sions of pain level. In this and in the
following analyses, we did not consider the ex-
tent of revisions of the therapy prescriptions
because there is not an optimal benchmark in
treatment such as the patient’s rating is for
the pain level. Thus, we first selected the cases
in which participants chose to revise their ini-
tial impressions of pain severity. This proce-
dure eliminated the cases of nonrevision,
which were 47.51% of the total responses
(1650 of 3473 cases). Then, we excluded
from this analysis the cases in which partici-
pants gave initial extreme ratings, and thus
the randomized addition/subtraction of 3
could exceed the 0e10 scale. In those cases,
the algorithm could not compute a patient’s
rating that was exactly 3 scale points distant
from the initial participant’s rating. Hence,
the latter procedure assured that the differ-
ence between the initial impression and the pa-
tient’s rating computed by the software was
held constant. This operation eliminated an
additional 5.44% of the total cases, leaving a
total of 1634 of 3473 cases to analyze. The



Table 1
Mean (SD) Initial and Final Estimates of Pain
and Therapy Levels Provided by Participants in
the Experimental Condition and Mean (SD)

Proportions of Revisions of the Initial Judgments

Pain Intensity
Level

Therapy
Level

Initial estimate 4.64 (1.09) 3.63 (1.24)
Final estimatea 4.61 (1.1) 3.71 (1.18)
Proportion of revisions 0.52 (0.29) 0.34 (0.25)

SD¼ standard deviation.
aWe considered as ‘‘final’’ estimate either the revised judgment in
light of the patient’s rating or, when participants decided for a non-
revision, the first judgment.
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dependent variable was the degree of revision
of the initial pain rating.

Analysis 3 investigated the mean absolute
value of the difference between the final evalu-
ation and the initial impression provided by
participants (Fig. 1): the greater the differ-
ence, the less the extent of the anchoring.
The largest magnitude of anchoring occurred
if the participants decided not to revise their
initial impression and thus the difference be-
tween the final and the initial judgment was
null. This analysis was performed through
a paired t-test comparing the difference in esti-
mates when the patient’s rating computed by
the computer was higher vs. when it was lower
than the participant’s initial impression. We
excluded from the analysis the 95 cases in
which the participants could not revise their
initial pain estimates because their initial rat-
ings were either ‘‘1’’ or ‘‘10’’ and the algorithm
produced the same value. The remaining cases
were then analyzed across participants (i.e.,
223 cases).

Finally, after investigating for the presence
of the anchoring effect in pain judgment, we
analyzed the consequences of anchoring on
observers’ miscalibration (Analysis 4). Accord-
ingly, we ran an independent-samples t-test
comparing the experimental vs. control condi-
tions. The dependent variable was the absolute
value of the mean miscalibration. Specifically,
in the experimental condition, it was the abso-
lute value of the mean difference between the
participants’ initial estimate and the patient’s
rating when participants chose to confirm
their initial impression, or the mean differ-
ence between the final evaluation and the
patient’s rating when participants chose to re-
vise their initial impression. In the control
group, the miscalibration was computed as
the absolute value of the mean difference
between the unique pain judgment and the
patient’s rating. To avoid any confound be-
cause of the use of extreme scale points, we ex-
cluded all the cases (in the experimental
condition) in which the algorithm did not
compute a patient’s rating of �3 with respect
to the initial impressions provided by the ob-
servers. This left 2868 cases in the experimen-
tal condition, which, along with the 3200 cases
of the control condition, were then aggregated
across participants, giving rise to a total of 423
cases to analyze (note, however, that the
analysis including all trials yielded highly con-
sistent results).
Results
Null Revisions: Was There a Tendency to Fully
Anchor to the Initial Impressions?
Table 1 summarizes, at a descriptive level,

participants’ responses in the experimental
condition, specifically the mean initial and
final estimates, and the mean proportions of
their revisions of both pain and therapy levels.
First, we examined whether there was a ten-

dency to fully anchor to the impression
formed before knowing the patient’s rating
(Analysis 1). We hypothesized the presence
of a tendency to anchor to the initial impres-
sions (Hypothesis 1). Thus, in this analysis,
we predicted the presence of a tendency not
to revise the initial impressions in light of the
patient’s rating.
We compared the frequency of revisions/

nonrevisions of the initial judgments through
nonparametric tests, given that the dependent
variable was, originally, categorical. A series of
Wilcoxon signed-rank tests on the count of re-
visions vs. nonrevisions (range 0e16) showed
that the number of revisions of the initial
pain judgment (Mdn¼ 8) was not significantly
different from the number of nonrevisions
(Mdn¼ 7) (Z¼�1.30, asymptotic P¼ 0.19,
two-tailed). As to the therapy, it turned out
that the number of nonrevisions of the initial
prescription (Mdn¼ 10)was significantlyhigher
than the number of revisions (Mdn¼ 5)
(Z¼�7.85, asymptotic P¼ 0.001, two-tailed,
r¼�0.37). The number of nonrevisions of
the initial therapy prescriptions (Mdn¼ 10)
was significantly higher than the number of
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nonrevisions of the initial pain judgments
(Mdn¼ 7) (Z¼�9.42, asymptotic P¼ 0.001,
two-tailed, r¼�0.45).

Further, there was a significant positive cor-
relation between the number of nonrevisions
of the initial pain level and the number of non-
revisions of therapy prescriptions, Spearman’s
rs¼ 0.58, n¼ 223, P¼ 0.001, two-tailed, show-
ing the association between the tendency to
fully anchor to the initial impression of pain
intensity and the decision not to revise the hy-
pothesized treatment.

Therefore, supporting Hypothesis 1, we
found a considerable tendency to fully anchor
to the initial impression. This tendency was
not driven by a small group of observers who
chose not to revise their initial impressions
many times, but was widespread across the ob-
servers. Indeed, 40.36% of participants did not
revise their initial impressions in more than
half of their responses (i.e., more than eight
responses out of 16). The anchoring effect
was even greater for therapy judgments.
Indeed, 68.61% of observers did not revise
their first therapy prescriptions in more than
half of their responses.

Two Kruskal-Wallis tests on the number of
nonrevisions revealed that there were no signif-
icant differences among the four groups of par-
ticipants (i.e., physicians, nurses, medical
students, nursing students) either when consid-
ering pain judgments, c2 (3, n¼ 223)¼ 3.09,
P¼ 0.38 or when examining therapy prescrip-
tions, c2 (3, n¼ 223)¼ 0.26, P¼ 0.97. Accord-
ingly, and for the sake of concision, in the
further analyses we no longer included the
participant’s group as a factor.

In our vignettes, we manipulated several
variables: the patient’s facial expression, the
self-reported indicator, patient’s gender, and
age, and the geographical distribution of his
or her name (Fig. 1). This was aimed to in-
crease the plausibility of our scenarios, but
their effects on participants’ judgments were
not the main focus of the present study. How-
ever, we present for completeness the results of
a preliminary analysis to check for any possible
influence of those variables on anchoring.

A series of Wilcoxon signed-rank tests and of
Mann-Whitney tests on the number of nonrevi-
sions of pain judgments showed that none of
the variables we considered significantly af-
fected participants’ decisions not to revise
their initial estimates, Z#�1.09, asymptotic
Ps$ 0.27, two-tailed, except for the patient’s
facial expression, Z¼�4.76, asymptotic
P¼ 0.001, two-tailed, r¼�0.23 (anchoring
was greater when the face was relaxed,
Mdn¼ 4, than when it was tense, Mdn¼ 3),
and the geographical distribution of the
patient’s name, Z¼�2.04, asymptotic
P¼ 0.041, two-tailed, r¼�0.14 (greater an-
choring when the patient’s name was typically
Southern Italian, Mdn¼ 8, than when it was
Northern Italian, Mdn¼ 6).

Similarly, as to thenonrevisionsof the therapy,
it turned out that none of the variables affected
participants’ judgments, Z#�0.86, asymptotic
Ps$ 0.39, two-tailed, except for the patient’s
facial expression, Z¼�4.01, asymptotic
P¼ 0.001, two-tailed, r¼�0.19 (greater anchor-
ing when the face was relaxed, Mdn¼ 6, than
when it was tense,Mdn¼ 5), and the geograph-
ical distribution of the patient’s name,
Z¼�2.46, asymptotic P¼ 0.014, two-tailed,
r¼�0.16 (again anchoring was more pro-
nounced when the patient’s name was typically
Southern Italian, Mdn¼ 11, than when it was
typically Northern Italian,Mdn¼ 9).

Suboptimal Revisions and Optimal Revisions:
To What Extent Did Participants Adjust Their
Initial Impressions of the Patient’s Pain Level?

In Analysis 2, we considered to what extent
participants adjusted their initial impressions
of the patient’s pain level when they decided
for a revision.

Supporting Hypothesis 1, the analysis
showed that only 13% of the participants who
chose to revise the initial impression of pain
intensity fully complied in a systematic way
with the patient’s self-report, optimally revising
their impression by �3 scale points. All of the
remaining participants (87%) were influenced
by their initial impressions, suboptimally revis-
ing them (e.g., their revisions were inferior to
�3 scale points).

Did the Direction of the Systematic Variation of
the Patient’s Rating Influence the Extent of
Anchoring?

We then tested ourhypothesis of amoderation
effect of the patient’s rating on the extent of
anchoring(Hypothesis 2;Analysis 3). Supporting
our prediction, we found that the patient’s rating
affected the extent of participants’ anchoring
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to the initial impressions of pain intensity. Specif-
ically, participants were more prone to large revi-
sions of their initial estimate when the patient’s
rating was lower than their initial impression
(M¼ 1.23, SD¼ 0.87) than when it was higher
(M¼ 1.12, SD¼ 0.91), t(222)¼ 2.08, P¼ 0.039,
d¼ 0.12 (95% confidence interval [CI] 0.01,
0.23). In other words, as predicted, the magni-
tude of anchoring was greater when the algo-
rithm produced a patient’s rating that was
higher than their initial impression of pain
severity.

The Consequences of Anchoring: How Did
Anchoring to the Initial Impression Influence
the Participants’ Miscalibration?

To investigate the consequences of anchor-
ing on pain judgment, we analyzed whether par-
ticipants’ miscalibration varied across the
experimental conditions. Miscalibration occurs
when the observerdknowing the sufferers’
pain ratingdexpresses a divergent pain esti-
mate. A difference in the miscalibration be-
tween the experimental vs. control conditions
could be interpreted as the consequence of an-
choring. Indeed, the only difference between
the two conditions is the possibility to form an
impression of pain intensity in the absence of
the patient’s rating (experimental condition)
or in the presence of the patient’s rating along
with the other indicators (control condition).

Analysis 4 yielded a significant difference be-
tween the two conditions, t(410)¼ 12.30,
P¼ 0.001, d¼ 1.21 (95% CI 0.76, 1.05). Specif-
ically, further supporting Hypothesis 1, the
analysis showed that the discrepancy between
the observers’ final evaluations and the pa-
tients’ rating was lower in the control condi-
tion (M¼ 0.82, SD¼ 0.65) than in the
experimental condition (M¼ 1.73, SD¼ 0.86).
Discussion
Since the early 1970s, research has identified

that patients and their health care providers di-
verge in their estimates of pain severity and that
this discrepancy might affect pain treatment.3

Yet, according to many clinical practice guide-
lines, the pain level recorded by the observers
should conform to the patients’ reports,45e47

although absolute agreement remains an ideal
because sufferers and observers do not share
the same bases for estimation.48 A wealth of
studies has found several variables that consis-
tently affect this divergence. In this regard,
there remains a lack of empirical research
on the cognitive underpinnings of pain
miscalibration.11e13,49

The present study is an attempt to unveil
a cognitive process that might intervene in
pain assessment. We focused on the use of
a readily accessible heuristic, namely anchoring
andadjustment, wherebypeople rely excessively
on an initial impression and interpret subse-
quent incoming evidence with reference to
that impression. Specifically, we investigated
whether and to what extent observers anchor
to an initial impression (formed before know-
ing the patient’s rating) after learning the
patient’s actual estimate of his or her pain level.

Tendency to Anchor to Initial Impressions
Our results support the hypothesized ten-

dency to anchor to initial impressions in light
of the patient’s rating (Hypothesis 1).
Indeed, participants tended to maintain the
experimentally set discrepancy with the pa-
tient’s self-report (in the cases in which the
systematic variation of the patient’s rating
occurred). In particular, we found that in al-
most half of the responses (48%), the ob-
servers fully anchored to their initial
impression of pain intensity. This percentage
is relatively high, especially if we consider the
recommendations of the aforementioned clin-
ical practice guidelines.45e47 Moreover, when
considering the therapy prescription, this
proportion was even greater (66%).
Further corroborating the hypothesis that

observers would confirm their initial impres-
sions after learning of the patient’s rating,
the extent of revisions was rarely optimal. In-
deed, only 13% of the participants who chose
to modify their initial pain evaluation in light
of the patient’s self-report systematically re-
vised it by �3 scale points. The remaining
87% of our sample was influenced by the hy-
pothesized bias toward the initial impression,
insufficiently adjusting the pain judgment.
Although it was out of the main scope of the

present contribution, we found that the ten-
dency to over-rely on the initial impression
could be moderated by some characteristics
of the target. Specifically, anchoring and insuf-
ficient adjustment was greater (on both pain
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evaluation and treatment decision) when the
patient’s face was relaxed (compared with
when it was described as tense) and when
s/he had a typical Southern Italian name
(compared with a typical Northern one).
Although the former effect might reflect the
observers’ inclination to disregard what the
patient reports when s/he has a relaxed face
(perhaps because this is somehow inconsistent
with the patient’s complaint of headache
pain), the latter could represent a similar ten-
dency to invalidate what the patient says about
his or her pain if s/he belongs to a group ste-
reotypically viewed as unreliable.42 Future
studies should work out in depth the issue of
the target’s and/or the observer’s characteris-
tics that can moderate the influence of anchor-
ing on pain judgment.

The Influence of the Level of the Patient’s
Rating on the Extent of Anchoring

We then tested the hypothesis of a greater
extent of anchoring when the patient’s rating
was higher than the initial impression com-
pared with when it was lower (Hypothesis 2).
Accordingly, we found that the tendency to an-
chor to the initial impressions was not homo-
geneous: When the algorithm produced
a patient’s rating higher than the initial im-
pression provided by the participants, the mag-
nitude of anchoring was greater than when the
patient’s rating was lower than the initial par-
ticipants’ impressions. These results cohere
with previous studies that showed that, both
for chronic and acute pain, the higher the
patient’s rating, the greater the observers’ dis-
belief.5,12,39,40 However, it should be noted
that this effect was really very small, being
the Cohen’s d of 0.12, which is not even a small
effect according to Cohen’s benchmark50 of
0.2. The statistical significance of this effect
using a weak manipulation (e.g., text-based
vignettes) suggests that it is worth examining
how strong the effect might be with more nat-
uralistic paradigms.51

The Role of Anchoring to Initial Impressions
in Pain Miscalibration

We argue that the relevant consequence of
anchoring and insufficient adjustment in pain
judgment is an increase in pain miscalibration.
Our data supported this view, showing that the
discrepancy between the patient’s self-report
and the observers’ judgments was greater
when participants were given the opportunity
to form an impression before knowing the pa-
tient’s rating than when they knew the latter
from the beginning of the evaluation process.
Wenoted that this comparison between themis-
calibration in the experimental condition and
that in the control condition, which supported
the presence of anchoring in the experimental
condition, yielded a significant and large effect
(Cohen’s d of 1.21). Furthermore, our findings
are not limited to the pain intensity judgment
given that we found that anchoring to the initial
impression of pain level not only affected pain
assessment (in terms of a greater miscalibra-
tion), but also pain treatment, as indicated by
the positive correlation between nonrevision
of pain levels and therapy prescriptions.

Overall, we showed the usefulness of adopt-
ing a cognitive perspective to shed light on
the discrepancy between the observer’s and
the sufferer’s pain estimates. The cognitive psy-
chology literature indicates that people can
resort to both spontaneous and analytic pro-
cesses when making judgments. Under condi-
tions of symptom uncertainty or under high
cognitive load, health care professionals are
likely to rely on spontaneous processes in gen-
erating diagnoses and treatments.13 Specifi-
cally, we showed that people are prone to use
first judgments on patient’s pain severity and
treatment, made in the absence of the pa-
tient’s rating, as a ‘‘natural starting point’’26

for their subsequent evaluation of the patient’s
estimate and pain treatment. This can reflect
the observers’ tendency to strive for internal
consistency more than for the compatibility
of their judgments with other held beliefs,26

such as the knowledge of the subjective nature
of the pain experience, which implies taking
into account the patient’s self-report. Hence,
when assessing pain, health care professionals
should consider the influence of anchoring,
which is an economical shortcut but might
lead to overlooking important clues.

Limitations of the Study
There are some critical study limitations to

consider. First, we hypothesized that the fea-
tures different from the patient’s self-report
could be acquired before inquiring about the
patient’s rating.We acknowledge that this order
might represent one of the possible versions of
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reality and that different combinations might
occur. However, it seems reasonable thatdin
a face-to-face interactiondwhen health care
providers elicit the pain estimate from apatient,
they should have previously detected (with dif-
ferent degrees of consciousness) the patient’s
features that are readily accessible, such as the
patient’s age, gender, or facial expression.

Second, to investigate the pain judgment
process by means of an experimental design,
we chose to require a judgment in terms of
a numerical scale. Hence, our findings can
be reasonably applied to the cases in which
the observers are able to form an explicit ini-
tial impression of the patient’s pain. However,
further studies should investigate whether the
same rationale might apply to other circum-
stances, for example, when observers form
more implicit and less conscious impressions.

Finally, we are aware of the limited external
validity of this study because of the use of the
computerized text-based vignettes, which,
nonetheless, allowed the investigation of the
impact of each manipulated variable while
avoiding uncontrolled confounds.
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Appendix

Sample Vignettes From the Experimental and the Control Conditions
Experimental Group

Slide 1. You are going to be presented with some vignettes about patients who come into the ED for

a problem on the back of the hand. Your diagnosis is that it is a wart. During the visit, the patients also
report having a headache (with this expression we do not mean a headache deriving from injuries,
cancer, ictus, etc., but a primary headache). You will be asked to express some judgments about the
pain caused by the headaches. Please note that we will not ask you to make any diagnosis. Remember
that there are no right or wrong responses, we are just interested in your point of view. To continue
please press the space bar.

[The first case was an example].
Slide 2. [patient’s name] is a [young 25e40/old 65e80]-year-old [man/woman]. When [s/he]says

that [s/he] has a headache, you notice that [her/his] face appears [tense/relaxed]. The patient [does
not report/reports] sensitivity to [light/noise]. Overall, which seems to you the most plausible level of
[patient’s name]’s pain? Press a key from 0 to 10 (where 0 means ‘‘no pain’’ and 10 ‘‘maximum pain’’).

Slide 3. Which therapy would you prescribe for [patient’s name]’s pain?

1. No therapy

2. 100 mL physiological saline solution

3. 125 mg of paracetamol (in tablets)

4. 250 mg of paracetamol (in tablets)

5. 500 mg of paracetamol (in tablets)

6. 1 g of paracetamol (in tablets)

7. 1 g of paracetamol (into vein)

8. 1 g of paracetamol (in tablets) in association with 50 mg (in 100 mL physiological saline solution) of
tramadoldopioid (into vein).
Slide 4. When you ask [her/him] to express [her/his] pain level on a scale from 0 to 10, [patient’s
name] says [the participants initial impression �3]. After considering this information, do you want
to revise your previous judgment about [patient’s name]’s pain level? Yes (press the key ‘‘Y’’)/No (press
the key ‘‘N’’).

Slide 5. (only if the participant’s answer in slide 4 was ‘‘Yes’’). Hence, which seems to you the
most plausible level of [patient’s name]’s pain? Press a key from 0 to 10 (where 0 means ‘‘no pain’’ and
10 ‘‘maximum pain’’).

Slide 6. Do you want to revise your previous decision about [patient’s name]’s pain therapy? Yes
(press the key ‘‘Y’’)/No (press the key ‘‘N’’).

Slide 7. (only if the participant’s previous answer in slide 6 was ‘‘Yes’’). Hence, for [patient’s name]’s
pain, which therapy would you prescribe? [list of therapies].

Slide 8.Whatwas the [sex/age/geographical distributionof thename]of thepatient that youhave just
evaluated? Type the answer that you consider more appropriate. If you do not remember type ‘‘I do not remember.’’
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Control Group

Slide 1 was the same shown to the experimental group.

[The first case was an example].
Slide 2. [patient’s name] is a [young 25e40/old 65e80]-year-old [man/woman]. When [s/he]says

that [s/he] has a headache you notice that [her/his] face appears [tense/relaxed]. The patient [does
not report/reports] sensitivity to [light/noise]. When you ask [her/him] to express [her/his] pain
level on a scale from 0 to 10, [patient’s name] says [mean of initial impressions given in the experi-
mental group]. Overall, which seems to you the most plausible level of [patient’s name]’s pain? Press
a key from 0 to 10 (where 0 means ‘‘no pain’’ and 10 ‘‘maximum pain’’).

Slide 3. Which therapy would you prescribe for [patient’s name]’s pain?

1. No therapy

2. 100 mL physiological saline solution

3. 125 mg of paracetamol (in tablets)

4. 250 mg of paracetamol (in tablets)

5. 500 mg of paracetamol (in tablets)

6. 1 g of paracetamol (in tablets)

7. 1 g of paracetamol (into vein)

8. 1 g of paracetamol (in tablets) in association with 50 mg (in 100 mL physiological saline solution) of
tramadoldopioid (into vein)

Slide 4. What was the [sex/age/geographical distribution of the name] of the patient that you have
just evaluated? Type the answer that you consider more appropriate. If you do not remember type ‘‘I do not
remember.’’
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