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BACKGROUND: Objectively coded facial activity provides a
useful index of pain among elderswho have difficulty in reporting
pain because of cognitive impairments. However, limitations of
previous research include no direct assessment of participants
level of cognitive impairment; no comparison of the reactions of
elders with cognitive impairments with those of nonimpaired
elders; observers’ expectations about pain levels could haveinflu-
enced judgements about the severity of pain experienced when
global rather than objectively coded measures were used because
the painful medical procedure was visible on film.
OBJECTIVE: To extend previous findings by incorporating im-
provements in design and methodology in response to the afore-
mentioned limitations.

PARTICIPANTS: Fifty-nine in-patients with a mean age of
73 years.

METHODS: Facial reactions were filmed during routine blood
testsand coded objectively using the Facial Action Coding System
(FACS). Observer ratings of pain were also obtained.
RESULTS: FACS indexes reveadled substantial changes from
baseline to venepuncture indiscriminate of whether elders were
cognitively impaired. Furthermore, these changeswere apparent to
both nurse and student observersalthough the nursesrated the pain
displayed by the patients as being lower.

CONCLUSION: After addressing limitationsof previouswork in
this area, the validity of nonverbal indexes of pain in the assess-
ment of elders with cognitive impairments was demonstrated.
Such indexes are uniquely suited as outcome measures within the
context of clinical trial methodol ogy.
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Fonctionnement cognitif et réactionsala
douleur chez les per sonnes agées hospitalisées

HISTORIQUE : Les mouvements faciaux codés de fagon objective
fournissent un index utile de la douleur chez les personnes agées qui
ont de la difficulté a signaer leur douleur a cause d’'une atteinte
cognitive. Cependant, les limites des recherches antérieures
comprennent une absence d’ évaluation directe du niveau de’ atteinte
cognitive des participants et I'absence d'une comparaison des
réactions des personnes agées atteintes de troubles cognitifs avec
celles ne présentant pas de troubles cognitifs ; en outre, les attentes des
observateurs concernant les niveaux de la douleur pourraient avoir
influencélesjugementssur I’ intensité deladoul eur ressentie quand on
aeurecours ades mesures codées de fagon global e plutdt qu’ objective
parce que le film témoignait d’ un examen médical douloureux.
OBJECTIF : Etoffer les données antérieures en incorporant des
améliorationsapportéesau model e et alaméthodol ogieen réponse aux
carences mentionnées ci-dessus.

PARTICIPANTS : Cinquante-neuf patients hospitalisés &gés en
moyenne de 73 ans.
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METHODES: Lesmouvementsfaciaux des patientsont étéfilmésau
cours de prélévements sanguins de routine et codés objectivement en
utilisant leFACS (Facial Action Coding System). Onaaussi obtenules
cotations de ladouleur faites par les observateurs.

RESULTATS : Les index du FACS on révélé des changements
importants a partir des valeurs de référence jusgu'a la ponction
veineuse sans distinction entre les personnes agées atteintes ou non
ateintes d'un déficit cognitif. De plus, ces changements ont été

remarquésalafoispar lesobservateurs étudiants et infirmiersbien que
lesinfirmiersaient cotéalabai sseladouleur montréepar lespatients.
CONCLUSION : Apres s étre penchés sur les limites des études
antérieures dans ce domaine, la validité des index non verbaux de la
douleur dans I’ évaluation des personnes agées atteintes d’ un déficit
cognitif aétédémontrée. Cetyped’ index convient exceptionnellement
comme mesures des résultats dans le contexte d’ une méthodologie
d'essai clinique.

Our limited ability to assess pain accurately in popula-
tionswith severe neurological impairments can lead to
insufficient attention to pain and medical catastrophes (1).
Although painin the elderly isvery prevalent (2,3), research
suggests that physicians often fail to detect pain in elders
with neurological diagnoses (4). Parmelee and colleagues (5)
reported a small but significant negative relationship be-
tween reported pain and cognitive functioning in elders, with
the association maintained even when the number of health
problems was controlled. Elders with cognitive impairment
are often unableto provide self-reports on the quality and se-
verity of pain they experience, and when they do self-report
pain, their reports may be unreliable.

Because there are inadequate strategies to assess pain in
cognitively impaired elderly populations, there are few in-
vestigations evaluating the efficacy of analgesics and other
palliative interventions in el ders with cognitive impai rments
(6). As an alternative to self-report of pain, nonverbal pain
expressions can be employed. Nonverbal pain displays in-
clude facial reactions, paralinguistic vocalizations and body
movements. These have been shown to be useful indexes of
pain (7-9). Nonverbal expressions of pain areimportant even
when self-report is available, but their use is paramount in
situations in which self-report is lacking. Clinicians often
make use of nonverbal cues based on clinical intuition and
idiosyncratic experience because empirical validation of
cues is often not available. In consequence, judgements of
pain severity and the need to provide relief are affected by
factors that are irrelevant to the pain experience (eg, 10,11).
The potential for bias and inadequate management of pain
underlies the importance of developing objective indexes of
pain that are suitable for clinical management and for usein
clinical trias.

Although a broad range of nonverbal reactions is avail-
able, facial reactions have been found to be particularly use-
ful and salient because of the range of information
potentially available, visibility, rapid transmission and their
reflexive nature (12). The usefulness of facial reactionsinthe
study of pain in nonverbal populations has been established
ininfants (13,14).

The Facial Action Coding System (FACS) (15) was de-
signed to provide objective descriptions of facial activity.
This comprehensive, atheoretical, anatomically based ap-
proach has been used extensively inresearch. Throughitsap-
plication to the study of pain, arelatively discrete pattern of
facial action has been identified in both healthy volunteers
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and patients suffering from painful conditions (eg, 8,16,17).
If the characteristic facial activity pattern of painisidentified
in personswith cognitiveimpairments, it could serve asatool
to measure pain in these popul ations.

In a preliminary investigation, Hadjistavropoulos et al
(18) examined the use of facial expressions as an index of
painin hospitalized frail elderswho werethought to havesig-
nificant cognitive impairments. Patients were videotaped
while undergoing intramuscular immunization injections.
The investigators found that facial reactions, coded using
FACS and nurses global impressions of perceived pain,
showed the expected changes from baseline to needle pene-
tration. That preliminary study, however, had several limita-
tions. Specifically, the injection was visible on the film, and
the judges’ (ie, nurses’) ratings could have been affected by
viewing the needle. Second, the cognitive functioning of the
patients was not assessed directly but wasinferred from chart
diagnoses. Third, the reactions of the participants who were
thought to have significant cognitive impairments were not
compared directly with those of patients who did not have
such impairments.

The present study was designed to overcome all of these
limitations. Consequently, patient cognitive status was as-
sessed directly, only the patients’ faces were visible on the
videotape and the reactions of patientswith cognitiveimpair-
ments were contrasted to reactions of those without such im-
pairments.

In the Hadjistavropoulos et al (18) study, patients' pain
reactions were assessed objectively using the FACS and
also by nurse observers. In the present investigation, the
use of the FACS and nurses' ratings were maintained. We
alsoincluded, however, agroup of university student observ-
ers in order to determine whether professional training
and experience in nursing relates to the way pain is per-
ceived.

Patients’ faces were filmed while they were undergoing
venepuncture as part of routine blood sampling procedures.
Facial reactions were videotaped during baseline (ie, aquiet
interval of time), swabbing (doneto cleanse the skin) and ve-
nepuncture. The reactions during swabbing were of interest
because swabbing entailsthe essential elements of venepunc-
ture with the exception of the invasive procedure.

It was hypothesized that elders with cognitive impair-
mentswould show facial reactionsto venepuncture similar to
those of elderswithout cognitive impairments. It was further
hypothesized that facial activity would show significant in-
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creases from baseline to venepuncture. Finaly, it was hypo-
thesized that pain would be rated differently by nurse
observers than by university students because routine expo-
sure to patient pain might affect sensitivity to pain-related
CUes.

PATIENTSAND METHODS

Participants: Participants were 30 male and 29 female in-
patients with amean age of 73 years (SD=6.9). Thirty-seven
patients had neurological diagnoses (eg, cerebrovascular ac-
cidents or Parkinson’ s disease) and 24 had diagnosesinvolv-
ing the muscul oskel etal system or other pain-related diagno-
ses (eg, arthritis). Based on previously established (19)
cut-off scores (less than 78), patient scores of the Modified
Mini Mental Status Examination (3MS) (20), which was ad-
ministered for this study, were used to classify patients as either
having or not having sgnificant cognitive impairments.
Twenty-four participants were classified as having signifi-
cant cognitive impairments (mean 3MS score of 38.33,
SD=32.64). The mean 3MS score for those who were not
classified as having significant cognitive impairments was
86.64 (SD=5.59). Nineteen participants had received
analgesic medications the day that they participated in the
study.

Observers

Ten nurses volunteered their time and rated perceived pain
while observing the videotaped reactions of the participants
during baseline, swabbing and venepuncture. Visual ana-
logue scales (VAS) (21) were used for this purpose. All vol-
unteer nurses were female. Interrater reliability was very
good (0.80). Similarly, a group of 10 female university stu-
dents provided pain ratingsin the same manner asthe nurses.
Thestudents’ interrater reliability wasalso very good (0.88).

M easures

FACS: The FACS providesreliable and valid descriptors of
all possible facial movements and minimizes the use of sub-
jective judgement (15). Using explicit, rigorous criteria, the
trained coder (qualified by passing a test supervised by the
devel opersof the system) identifies and discriminates among
44 separate action units (AUs) with the aid of slow-motion or
stop-action video-editing equipment. Examples of such AUs
include tongue show, inner eye brow raise, tight lids and
blink. Both the intensity and frequency of facial activity are
coded. The validity and reliability of the system have been
demonstrated repeatedly in pain research (eg, 8,17,22).

Coloured visual analogue scale: The coloured visual ana-
logue scale (CAS), amodified version of the VAS, was de-
veloped to provide a practical clinical measure for young
children with marginal self-report skills and was found to be
easier to administer than the standard VAS (23). VAS has
been used extensively with elders (24), but modifications
may facilitate use by persons who have cognitive deficits.
Pain was rated on the CAS by moving aplastic glidealong a
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TABLE 1
Means and SDs for the pain measures

Baseline  Swabbing Venepuncture
Mean + SD Mean + SD Mean + SD

Nurses’ pain ratings 1.77£0.91  2.02£1.06  2.54£1.51

Students’ pain ratings 1.71£0.88 1.94£1.30  2.92+1.75

Overall frequency of 5.7243.69 6.50+4.28  7.35+5.71
facial activity

Average intensity of 0.20£0.16  0.22+0.15  0.3240.32
facial activity

Self-reported pain rating  0.81+1.87 2.25++2.37
(for those capable of
self-report)

Self-reported pain 0.67£1.71 1.83+2.31

rating* (for all
participants)

*Scores of participants who were unable to provide a self-reported pain
rating were assigned a zero to indicate that no pain was reported

14.5 cm long grid, varying in width and colour from 1 cm
wide and alight pink colour at the bottom, to 3cmwideand a
deep red colour at the top. The ends of the scale are anchored
withthewords“No Pain” (bottom) to“Most Pain” (top). Par-
ticipants are thus presented with visible cues for scaling pain
severity: length of the scale and anchoring words, along with
variations in width and changes in hue from pink to red. The
plastic scal e has numbers marked on the back so that the per-
son administering it can record a number (ranging from 0 to
10) to represent the participant’s pain. This CAS approach to
pain assessment has been found to be reliable and to satisfy
validity criteria when used with children (23).

Procedure

Patients’ faces were videotaped during a routine blood sam-
pling procedure. Immediately before the filming, patients
were asked to indicate, using the CAS, how much pain they
felt inthe site where the needle penetration wasto take place.
Use of the scale was explained carefully, and the procedure
was demonstrated until the patient indicated that she or he
understood the procedure or until it became apparent that
the patient was not be able to comprehend the instructions.
Patients were al so asked to provide apain rating immediately
following the blood sampling procedure in order to indicate
how painful they perceived the procedure. Practical consid-
erations prevented the authors from obtaining self-report
pain ratings immediately following the swabbing done to
cleanse the skin. Eleven patients were unable to provide
self-report ratings because they had difficulty following the
instructions.

Baseline, swabbing and needl e penetration segmentswere
videotaped for each patient. The three segments were ran-
domized in avideotape of all patients so that the coder of the
facial expressions did not have any prior expectations about
which was an injection segment. Five secondsof baseling, 5s
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Figure 2) Intensity of facial action

of swabbing of the skin and 5 scommencing immediately af -
ter the needle penetration were selected for analysis. Recent
research suggeststhat this5 sinterval isoptimal when study-
ing pain resulting from needle penetration (25). The audio
portion was masked so that verbal indexes did not allow ra-
ters to ascertain the order of segments.

To provide measures of pain using the objectively coded
facial measure, the qualified FACS coder identified the fre-
guency and intensity of each facial movement observed
within each segment. The frequencies that occurred within
each of the three patient segments were added to calculate a
total frequency score for each segment (ie, three total fre-
guencies per patient). As per FACS instructions, most AUs
were also rated on a five-point intensity scale that varied
from minimal (score of 1) to maximal action (score of 5).
Some AUs (AU11, AU25, AU26, AU27, AU38, AU39 and
AU45) (eg, blink) did not lend themsel vesto intensity coding
and were coded only for frequency. An average intensity
score was also calculated by averaging the intensity of all
AUs within that segment.
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Figure 3) Overall frequency of facial action
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Figure 4) Self-reported pain intensity. Square Score of those unable to
self-report were set to zero; Diamond Individuals capable of self-
reporting provided their own score

RESULTS

The reactions of patientswho did and did not receive analge-
sic medications on the day of the blood sampling were
compared. This preliminary comparison failed to revea any
significant differences in facial reactions. Furthermore, pre-
liminary analyses failed to reveal any significant differences
in age and education between patients who were classified as
having significant cognitive impairments and those who
were not.

The means and SDsfor the measures of objectively coded
facial expression, observer-rated and self-reported pain are
presented on Table 1. Figures1to 4 illustrate the data graphi-
caly.

A two-between (patients with significant cognitive im-
pairments versus patients without significant cognitive im-
pairments) by three-within (baseline versus swabbing versus
venepuncture) MANOVA was used to assess changes in
overall frequency and intensity of objectively coded and
observer-rated facial reactions. The omnibus analysis was
significant using Wilks criterion for the within-subjects
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TABLE 2
Correlation coefficients between the pain measures

Nurses’ ratings Students’ ratings Self-report’”  Self-report*  FACS frequency FACS intensity
Nurses’ ratings 1.0
Student’s ratings 0.833** 1.0
Self-report! 0.483** 0.268* 1.0
Self-report* 0.349* 0.140 1.0
FACS frequency 0.725** 0.617** 0.263 0.195 1.0
FACS intensity 0.681** 0.6071** 0.074 0.127 0.855%* 1.0

A total of 53 patients (who had complete data) are represented in the correlations involving most variables. The correlations involving the self-report of patients
who provided it are based on 43 cases. *P<0.05; **P<0.01; "Self-report for individuals capable of providing self-report; #Se/f—report for individuals not capable of
providing self-report were set to zero to reflect that no pain was reported. FACS Facial Action Coding System

effect (F[8,194]=4.83, P<0.001). Consistent with our hypo-
theses, facia activity increased from baseline to the vene-
puncture segment (Table 1). Follow-up univariate analyses
suggested that there were highly significant increasesin the
intensity of facial activity from baseline to venepuncture
(F[2,100]=4.78, P=0.01).

Planned comparisons using the least significant differ-
ence method revealed that FACS intensity during the vene-
puncture segment was significantly higher than that during
the swabbing (t[52]=2.23, P<0.02) and baseline (t[52]=2.60,
P<0.02) segments. The baseline and swabbing segments
were not significantly different from each another. The
follow-up univariate analyses of the total frequency of facial
activity provided results that approached but did not reach
statistical significance (F[2,100]=2.52, P<0.09). The uni-
variate analyses on the students’ (F[2,100]=16.47, P<0.001)
and the nurses’ ratings (F[2,100]=5.89, P<0.004) were both
significant. The least significant difference method sug-
gested that both the nurses and the students rated the vene-
puncture segments as being more painful than both the
swabbing (t§[1,53]>2.23, ps<0.02) and the baseline seg-
ments (t5]1,53]>3.25, ps<0.001). The MANOVA did not re-
veal any significant differencesin groups of subjectsvarying
in cognitive functioning or interaction effects.

A separate two-way (ie, level of cognitive functioning)
ANOVA with two repeated measures was applied on the
self-report pain rating obtained during baseline and immedi-
ately following the venepuncture. Persons unable to provide
self-reports of painwere given ascore of zero to indicate that
no pain was reported. The analyses revealed that the main
within-subjects effect was significant (F[52,1]=23.02,
P<0.0001). The analysis did not reveal a significant between-
subject effect.

Following precedents in the literature (eg, 26), the AUs
that occurred more than 5% of the time during the pain seg-
ment were examined to determine whether they were specifi-
cally associated with pain. These were AUL (inner brow
raise), 4 (brow lower), 7 (lids tight), 17 (chin raise) and 45
(blink). The difference in the frequency of AU4 across the
baseline, swabbing and venepuncture conditions was signifi-
cant (F[2,116]=4.02, P<0.02), and theleast significant differ-
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ence method showed that, as expected, AU4 occurred more
frequently during the venepuncture segment than during the
baseline and swabbing segments (tg[58]>1.99, P<0.05),
which were not different from one another. None of the other
AUsthat occurred morethan 5% during the pain segment dif-
fered significantly across segments.

An examination of the intensities of these five AUs re-
veded that the intensity of AU4 (F[2,116]=5.15, P<0.007)
and AU17 (F[2,116]=3.13, P<0.05) varied significantly
across segments. The Least Significant Difference method
revealed that the intensity of AU4 was greater during the ve-
nepuncture segment than during the swabbing and baseline
segments (t5/58]>2.38, ps<0.02), which were not different
from one another. Similar effects were found for AU17
(t5[58]>1.98, ps<0.05).

Nurses' and students' pain ratings were compared by us-
ing paired samplest tests. Although the nurses and students
rated the baseline and swabbing segments in a similar fash-
ion, the students rated the venepuncture segments as signifi-
cantly more painful than did the nurses (t[52]=2.89,
P<0.006). It is worth noting that these pain ratings were not
related to the age of the nurses and students.

Table 2 presents the intercorrelations among the various
pain indexes. To determine the extent to which the students’
and the nurses' ratings during the venepuncture segment
were affected by the frequency and/or intensity of facial ac-
tivity, the authors conducted regression analyses using both
frequency and intensity of facial activity as predictors. The
analyses of nurses ratings resulted in a significant full re-
gression model (F[2,49]=27.98, P<0.0001), accounting for
53% of thevarianceinthenurses’ ratings. An examination of
the unique contribution of each independent variable (after
entering the other predictor in the equation) suggested that
frequency, but not intensity, of facial activity made asignifi-
cant and unique contribution of an R’ change of 0.07
(F[1,49]=7.31, P<0.01).

A similar analysisof the students’ ratingsresultedinasig-
nificant full model (F[2,49]=16.24, P<0.0001) and accounted
for approximately 40% of the variance. Neither the frequency
nor theintensity of overall facial activity made unique contri-
butions to the prediction.
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Finally, a regression analysis relating patient self-report
(where available) to the frequency and intensity of FACS
variables during the pain segment revealed a significant full
model accounting for 20% of the variance (F[2,40]=5.11,
P<0.01). Both the frequency and intensity of facial activity
made significant unique contributions to the prediction, with
frequency contributing an R® change of 0.21 (F[1,40]=9.95,
P<0.003) and intensity contributing an R* change of 0.11
(F[1,40]=6.64, P<0.01).

DI SCUSSION
Our results underscore the importance of being attentive to
nonverbal expressions when caring for patients with cogni-
tive impairments. It is notable that a substantial portion of
this sample of hospitalized elders was incapable of self-
report.

Weincorporated several improvementsin design, and our
findings extend and repli cate those of Hadjistavropoul oset al
(18). Facial reactions appear to be useful indexes of pain for
hospitalized frail elders regardiess of whether they are as-
sessed by the FACS or by observers, although in clinical set-
tings judgements can be biased by irrelevant factors (10,11).
These indexes appear to be useful regardless of whether the
elders are identified as having significant cognitive impair-
ments. This usefulness seems to be especially true for inten-
sity of facial reaction rather than frequency, although the
increases in frequency also approached statistical signifi-
cance. AUs 4 (brow lower) and 17 (chin raise) seem to be of
special interest in thiscontext because they werefound to oc-
cur more frequently and/or appear to be more pronounced in
the pain segment than during the baseline and swabbing seg-
ments. These AUs have been found to be characteristic of
pain in other studies (17,25). Nonetheless, the primary char-
acteristic of pain in this context appears to be an overall in-
crease in the intensity of overall facial activity. Perhaps in
situations where the painful stimulus is stronger than it was
in this investigation (eg, during more invasive medical pro-
cedures or severe distress) a more distinct facial expression
would emerge.

The FACS-based indexes correlated highly with both the
students' and the nurses' ratings, and support the position
that facial reactionsare useful indexesof pain. Thisfindingis
encouraging with respect to the use of untrained observersin
studies involving facia reactions to pain. The student ob-
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