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OBJECTIVE: To discuss the development, content validity, in-
ternal consistency and factor structure of a Pain Appraisal Inven-
tory (PAI).
DESIGN: A PAI was constructed with a threat appraisal scale and
a challenge appraisal scale. Content validity was demonstrated
with a panel of health experts. A sample of 309 individuals partici-
pated in a random community survey about troublesome pain in
the two weeks preceding the telephone interview.
RESULTS: Confirmatory factor analysis produced a two-factor
structure comprising threat appraisal and challenge appraisal.
Cronbach’s alphas were 0.86 for the threat scale and 0.81 for the
challenge scale. Threat appraisal was correlated with respondents’
scores on the McGill Pain Questionnaire, the Pain Disability In-
dex, and measures of pain intensity and emotional upset due to
pain. Challenge appraisal was reported by only 14% of the sample
and limited the usefulness of statistical analyses for this variable.
CONCLUSIONS: Appraisal of pain may be key to the underlying
overall adjustment of an individual to pain. The PAI distinguishes
between threat and challenge appraisal of pain, and may have con-
siderable utility for the measurement of appraisal in experimental,
epidemiological and clinical pain research.

Key Words: Appraisal, Community survey, Pain, Psychometric
properties

Développement du Pain Appraisal Inventory :
propriétés psychométriques

OBJECTIF : Discuter du développement, de la validité du contenu, de
la cohérence interne et de la structure des facteurs du Pain Appraisal
Inventory (PAI).
MODÈLE : Le PAI a été construit avec une échelle d'estimation de la
menace et une échelle d'estimation du défi d'événements stressants. La
validité du contenu a été démontrée par un groupe d'experts en santé.
Un échantillon de 309 individus choisis au hasard dans la communauté
a participé à une enquête sur la douleur incommodante au cours des
deux semaines précédant l'entrevue téléphonique.
RÉSULTATS : Une analyse factorielle confirmatoire a produit une
structure à deux facteurs comprenant l'estimation de la menace et
l'estimation du défi. Les alphas de Cronback étaient 0,86 pour l'échelle
concernant la menace et 0,81 pour l'échelle concernant le défi.
L'appréciation de la menace a été corrélée avec les scores des
répondants sur le McGill Pain Questionnaire, le Pain Disability Index
et les mesures de l'intensité de la douleur et des troubles émotionnels
causés par la douleur. L'estimation du défi a été rapportée seulement
par 14 % de l'échantillon limitant ainsi l'utilité des analyses statistiques
pour cette variable.
CONCLUSIONS : L'appréciation de la douleur pourrait être la clé à
l'adaptation globale sous-jacente d'un individu à la douleur. Le PAI
établit une distinction entre l'estimation de la menace et l'estimation du
défi de la douleur et pourrait être d'une utilité importante pour la
mesure de l'estimation dans la recherche expérimentale, épidémio-
logique et clinique sur la douleur.
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Avariety of measures have been developed to examine
how people appraise their experiences of pain. Most of

these measures are concerned with the individual’s knowl-
edge, attitudes or beliefs about pain and ability to manage
pain (1-7). Another approach to the assessment of pain ap-
praisal, based on the stress, appraisal and coping model pro-
posed by Lazarus and Folkman, is to conceptualize pain as a
stressor (8). This model was designed to distinguish between
threat and challenge appraisals of stressful events, and iden-
tify relationships between appraisals and coping strategies.
This model facilitates the comparison of appraisals of pain
across diverse experiences of pain, including experimental
pain, acute pain (eg, pain due to health procedures, sports-
related injuries, unintentional injuries and others), recurrent
pain, pain due to disease and chronic pain. Threat and chal-
lenge appraisals may be useful distinctions to examine ap-
praisal of stressful events such as persistent pain. Threat ap-
praisal refers to a negative interpretation of pain, whereas
challenge appraisal reflects a more positive reconstruction of
pain. Threat appraisals are likely to be associated with nega-
tive emotions such as anxiety and depression, and with activ-
ity restrictions (8-12). Threat appraisal may also be associ-
ated with health care utilization because previous studies
have found that people do not seek health care for various
health problems, including pain, if the problem is not per-
ceived as serious enough (12,13). Threat appraisal may have
an important impact on the interference of pain with the roles
and responsibilities of everyday life. Initial threat appraisal
of stressors may need to be lowered, and sometimes shifted
or redirected to reformulate the stressor as a challenge that
can be managed and integrated into everyday life. Challenge
appraisals may be linked with well-being and overall quality
of life in the face of persistent health problems such as
chronic pain, and may be an underlying component of hardi-
ness or resilience.

Developing measures of threat and challenge appraisals
reflects the tension between the need for macro-level global
instruments that facilitate comparison of outcomes across
stressors and descriptively richer, context-specific micro-
measures (8,14). In addition, varying definitions have been
applied to ‘threat’ and ‘challenge’ in the development of
these measures. Typically, definitions of threat and challenge
have reflected specific concerns inherent in the nature of the
stressor (9-12,14-16) or they have been embedded in a more
generic measure of appraisal (Meaning of Illness Question-
naire) (17-19).

The purpose of the present study was to determine the re-
liability and validity of a measure of threat and challenge ap-
praisal of pain that would be useful for a wide range of pain
problems in a community sample and clinic samples. This
study was part of a larger cross-sectional community survey
concerned with relationships between the sex of the respon-
dent, recent troublesome pain, characteristics of the pain,
appraisal, coping strategies and health care utilization. De-
velopment of the Pain Appraisal Inventory (PAI), and its
psychometric properties as exhibited in the community sur-
vey are discussed.

MATERIALS AND METHODS
Sample
Participants were selected using the SYSTAT Uniform Num-
ber Generator program (Systat Incorporated, Illinois) to iden-
tify a random number of households from the 1995 Halifax-
Dartmouth-Bedford telephone directory. One individual be-
tween the ages of 18 and 65 years who had pain in the previ-
ous two weeks was eligible to participate from each house-
hold. When there was more than one possible respondent in
the household, the respondent whose pain was most recent to
the time of the call was selected. All interviews were con-
ducted in English.

Eighty-two per cent (1165) of 1430 households entered
into the study were contacted. Ninety-seven people refused to
participate before their eligibility could be determined – they
objected to being solicited at home, believing the study to be
a form of market research and/or doubting the random selec-
tion procedure. Of the 390 respondents who were considered
eligible, 309 (79%) agreed to participate (157 women, 152
men). Fifty-nine per cent of respondents were between the
ages of 26 and 45 years, and 57% were married or living in a
common-law relationship.

Procedure
Five experienced telephone interviewers (four women and
one man) were trained in the interview procedures for this
study. Telephone calls were made on weekdays between
18:00 and 21:00, on Saturdays from 11:00 to 18:00 and three
days per week between 9:30 and 15:30. A maximum of five
attempts were made to contact each household, varying calls
by time and day of the week. Interviews were approximately
30 mins in length. The study was approved by the Faculty of
Graduate Studies Ethics Committee at Dalhousie University,
Halifax, Nova Scotia.

Measures
PAI: The PAI was developed in two initial studies concerned
with the face validity, reliability and content validity of the
inventory. Threat was defined as anticipated or actual physi-
cal or psychological harm, loss, injury or damage associated
with a pain event. Challenge was defined as a test of strength,
endurance or abilities, with the potential for growth, mastery
or gain associated with a pain event.

In the first study, a threat scale and a challenge scale, each
consisting of six statements, were constructed with six re-
sponse options: strongly disagree, moderately disagree,
slightly disagree, slightly agree, moderately agree and strongly
agree. The result was a continuous scale with strong dis-
agreement at one extreme and strong agreement at the other.
Mean scores were generated for an overall threat or challenge
score. A score greater than three indicated some degree of
threat or challenge appraisal of pain. The inventory was ad-
ministered to a convenience sample of undergraduate stu-
dents, health professionals and community members (n=46)
with troublesome pain in the previous two weeks. On the ba-
sis of these responses, Cronbach’s alpha was 0.78 for the
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threat scale and 0.67 for the challenge scale. The reliability
analysis identified difficulty with two items.

Following further revision and the addition of four items,
content validity of the PAI was determined in a second study
by using an interdisciplinary panel of 18 health professionals
with diverse research and clinical experience. Panel mem-
bers were given the threat and challenge definitions, and
asked to classify the 16 randomly ordered statements from
the PAI according to whether the statement reflected a threat
or challenge appraisal of pain. There was 100% correct clas-
sification for eight statements, 94% for six statements and
89% for one statement. One threat statement was classified
correctly only 55% of the time. Further revisions of the word-
ing improved the content validity. The final PAI was admin-
istered in the community telephone survey.
McGill Pain Questionnaire: The short form McGill Pain
Questionnaire (MPQ) (20) was used to determine the concur-
rent criterion validity of threat and challenge appraisals. The
MPQ is a well known pain evaluation tool with well docu-
mented reliability and validity (21-24). It is commonly used
as a measure of sensory, affective and evaluative components
of acute, chronic and experimentally induced pain.
Pain Disability Index: The Pain Disability Index (PDI)
(24,25) was used to determine the concurrent criterion valid-
ity of threat and challenge appraisals. The PDI is a brief
measure of pain-related disability with seven items rated on
an 11-point scale, with anchors of ‘no disability’ and ‘total
disability’. The reliability and validity of the PDI has been
demonstrated in several studies (24-26). Because respon-
dents in the present study were more likely to report tempo-

rary, acute pain rather than ongoing chronic pain, ‘disability’
was changed to ‘interference’. In addition, an item measuring
disability in sexual activities was removed because it resulted
in more negative responses during telephone interviews.
Intensity, duration and emotional upset due to pain: In-
tensity, duration and emotional upset were expected to be
more strongly correlated with threat appraisals than with
challenge appraisals of pain. Pain intensity is typically meas-
ured by single-item numerical or verbal rating scales, or a 10
cm visual analogue scale (27). These pain intensity scales
have similar predictive and construct validities (27). How-
ever visual analogue measures of pain may be more subject to
measurement error than numerical or verbal rating scales
(28), and 11- and 21-point scales provide sufficient levels of
discrimination (29). For these reasons, an 11-point scale for
pain intensity (0 = not at all painful and 10 = extremely pain-
ful) was used. For ease of administration, a similar 11-point
scale was used for the measurement of emotional upset due to
pain. Duration of pain was evaluated by using an 11-point
scale (0 = one hour or less and 10 = 10 days or more).
Pain location: Respondents were asked to describe the na-
ture of their pain. This information was then used to identify
five locations of pain: head; musculoskeletal; abdomen or
side; chest or breast; and pelvis, groin, genital or rectum.

RESULTS
Troublesome pain was very common in this sample. House-
hold prevalence of troublesome pain in the previous two
weeks was 46%. Fifty-three per cent of 309 respondents had
pain at the time of the interview. Sixty-eight per cent of re-
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TABLE 1
Percentage of respondents who agreed with individual appraisal statements

Statement Slightly agree (%) Moderately agree (%) Strongly agree (%)

Threat appraisal

I am concerned that the pain might mean something is wrong with me 20 21 22

I am concerned that the pain might become more than I can manage 16 22 15

I am worried about getting things done 19 25 16

I am concerned about how much more pain I can take 22 16 8

The pain seems threatening 18 13 7

I am worried about being depressed or discouraged because of the pain 20 15 8

I feel controlled by the pain 20 19 7

I think of this pain as a threat 12 12 8

Challenge appraisal

I think the pain is a chance to prove myself 7 4 2

I think the pain is a test of my strength and ability 8 7 5

I think something good might come out of having the pain 7 3 3

I think the pain makes me a stronger person 11 7 3

I think the pain is a chance to learn more about myself 14 8 3

I think that without this pain, there is no gain 5 3 2

I think of this pain as a challenge 13 6 4

I think the pain tests how well I can manage 20 12 4

3

G:\PAIN\1998\3#2\unruh_lg.vp
Mon Jul 13 15:15:01 1998

Color profile: Disabled
Composite  Default screen

0

5

25

75

95

100

0

5

25

75

95

100

0

5

25

75

95

100

0

5

25

75

95

100



spondents reported persistent or ongoing pain in the previous
year. The majority of reported pains were musculoskeletal
(n=182) or head pain (n=80).

Duration, intensity and emotional upset
Many of the respondents (68%) experienced persistent or on-
going pain in the previous year. For most respondents, pain
persisted over several days during the reporting period – 36
(12%) had pain for one day or less, whereas 131 (42%) expe-
rienced pain for 10 days or more over the two weeks. The
majority of respondents (65%) had experienced this pain
more than 20 times in their life. Although many of these
pains may have been acute, other pains may have been recur-
rent or persistent in nature. The mean intensity of the re-
ported pains was 6.0 (SD=1.9). Intensity of pain was
correlated with the MPQ affective score (r=0.50, P<0) and
the MPQ sensory score (r=0.57, P<0). Mean emotional upset
due to pain was 4.06 (SD=3.0). Emotional upset was corre-
lated with the MPQ affective score (r=0.48, P<0) and the
MPQ sensory score (r=0.40, P<0).

Mean threat and challenge scores, and endorsement of
individual items
Mean threat appraisal in this sample was 3.1 (SD=1.3, range
one to six). Fifty-one per cent had a threat appraisal greater
than three, and 31% had a threat appraisal greater than four.
The percentage of respondents who agreed with individual
threat statements ranged from 32% to 63% (Table 1). Mean
challenge appraisal was 1.9 (SD=0.94). The majority of re-

spondents did not appraise their pain as a challenge, resulting
in a skewed distribution of the data for this variable. The per-
centage of respondents who agreed with individual challenge
statements ranged from 10% to 32%. The low endorsement
of items suggested that the majority of people who had expe-
rienced a recent troublesome pain in a general population did
not appraise this pain as a challenge. For this reason, descrip-
tive comparisons rather than statistical analyses were used to
examine the relationship between challenge appraisal and
other measures.

Internal consistency of the PAI
Cronbach’s alphas for the PAI in this sample were 0.86 for
the threat scale and 0.81 for the challenge scale. A confirma-
tory factor analysis, using principal axis with oblique rotation
and two factors requested, identified two factors. The factor
structure matrix of partial regression coefficients for each
item with both factors, clearly divided threat and challenge
items into two separate scales (Table 2). Similarly, individual
scale items had strong correlations with only one factor
(Table 2). The factors themselves had low correlations with
each other, as expected (r=0.16).

Concurrent criterion validity of the PAI
There have been no published reports of the use of the short
form MPQ (24) in a general population. As may be expected,
the internal consistency of the MPQ was moderate in this
sample, with Cronbach’s alphas for the sensory and affective
scales 0.69 and 0.61, respectively. Although the PDI (25,26)
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TABLE 2
Factor analysis of the Pain Appraisal Inventory

Factor structure matrix Factor correlation matrix

Statement Factor 1 Factor 2 Factor 1 Factor 2

Threat statements

I am concerned that the pain might mean something is wrong with me 0.63 0.03 0.64 0.14

I am concerned that the pain might become more than I can manage 0.79 –0.003 0.79 0.13

I am worried about getting things done 0.68 –0.04 0.68 0.06

I am concerned about how much more pain I can take 0.74 –0.01 0.75 0.11

The pain seems threatening 0.76 0.05 0.77 0.18

I am worried about being depressed or discouraged because of the pain 0.70 0.10 0.71 0.22

I feel controlled by the pain 0.67 –0.07 0.66 0.03

I think of this pain as a threat 0.72 0.02 0.72 0.14

Challenge statements

I think the pain is a chance to prove myself 0.02 0.62 0.12 0.63

I think the pain is a test of my strength and ability 0.11 0.70 0.23 0.72

I think something good might come out of having the pain –0.21 0.61 0.11 0.58

I think the pain makes me a stronger person –0.12 0.73 0.01 0.71

I think the pain is a chance to learn more about myself 0.13 0.62 0.24 0.64

I think that without this pain, there is no gain 0.03 0.51 0.12 0.51

I think of this pain as a challenge –0.02 0.70 0.09 0.70

I think the pain tests how well I can manage 0.18 0.69 0.29 0.72
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was modified for use in this survey, the internal consistency
of this measure remained high, with a Cronbach’s alpha of
0.87. Threat appraisal was moderately correlated with the
MPQ sensory (r=0.40, P<0.001) and affective scales (r=0.55,
P<0.001), the PDI (r=0.55, P<0.001), and ratings of pain in-
tensity (r=0.39, P<0.001) and emotional upset due to pain
(r=0.56, P<0.001). Threat appraisal increased to some degree
with increasing duration of pain (r=0.15, P<0.01).

There was no significant age or sex difference in threat ap-
praisals of pain. Pain located in the head had the lowest threat
appraisal (2.9), whereas pains located in the chest, breast,
pelvis, groin, genitals or rectum were appraised as more
threatening (3.8).

Characteristics of challenge appraisals of pain
Although 158 respondents (51%) reported threat appraisal of
pain greater than three, only 43 individuals (14%, 21 women,
22 men) reported challenge appraisals greater than three. The
differences between these two groups are not clear. Ratings
of pain intensity, emotional upset, the MPQ sensory and af-
fective scores, and the PDI score in these two groups were
very similar. Seventy per cent of individuals who had chal-
lenge scores greater than three reported musculoskeletal
pain. The highest challenge appraisals were reported by re-
spondents who had pain due to a health procedure, suggest-
ing that when pain is anticipated, associated with a
potentially positive health outcome and adequately treated,
pain itself may be perceived as less threatening.

Although respondents with threat or challenge appraisals
of pain did not appear to differ greatly on aspects of the pain
experience, there were some socioeconomic differences. Re-
spondents who reported challenge appraisals were more
likely to have pain at the time of the interview than those
who reported threat appraisals (72% versus 58%). They
were more often single, separated or divorced, or widowed
(51% versus 46%), and less likely to have children at home
(58% versus 49%). Respondents who reported challenge
appraisals were more likely to be less than 36 years of age
(51% versus 44%), to have part-time employment or stu-
dent responsibilities, or to have worked within the home
(51% versus 42%). Men and women were equally likely to
report threat or challenge appraisals of their pain. Higher
challenge appraisals did not preclude a moderate or high
threat appraisal. Twenty-two respondents (11 women, 11 men)
reported challenge and threat appraisals greater than three.

DISCUSSION
The distinction between threat and challenge appraisals may
have important implications for health care for pain. Threat
appraisals may carry an increased likelihood of anxiety and
depression, whereas challenge appraisals may be central to
adequate management of chronic health problems, such as
pain (30,31). Further, altering a threat appraisal of pain to a
challenge appraisal may improve psychological adjustment
to chronic pain and reduce the associated interference with
occupations and responsibilities of daily life.

Both threat and challenge scales of the PAI had excellent

internal reliability and content validity. The test-retest
reliability of the PAI is not known. Threat appraisal was sig-
nificantly correlated with intensity and duration of pain, sug-
gesting that appraisal of pain may be partially influenced by
the severity and persistence of pain. In contrast to traits such
as intelligence, pain is a less stable phenomenon because pain
can show considerable change and fluctuation over time. Ap-
praisal of pain is likely to respond to changes in characteris-
tics of the pain and to social factors inherent in any specific
pain event, particularly for acute pains. However, it is possi-
ble that as acute pain persists and becomes chronic, appraisal
of pain becomes more stable. Further, it is also possible that
an individual’s appraisal of persistent pain or highly familiar
pain is relatively stable over time.

As expected, threat appraisal correlated with sensory and
affective scales of the MPQ (23), the PDI (24,25), and meas-
ures of pain intensity and emotional upset due to pain, dem-
onstrating the concurrent validity of the threat scale in the
PAI. Challenge appraisal of pain was reported infrequently.
Challenge appraisals may be more prominent in individuals
with persistent or chronic pain, and may also be specific to
certain types of pain such as sports-related pain, labour or
pain due to health procedures. Respondents with challenge
appraisals of their pain were younger and appeared to have
fewer responsibilities, such as those that might be associated
with full-time employment, marital or common-law relation-
ships, and raising children.

The relationship of appraisal to coping and quality of life
has not been determined. Threat and challenge appraisals of
pain are likely to be influenced by characteristics of the pain,
the context in which the pain occurs and personal qualities of
the individual with pain. Further research is needed to deter-
mine how appraisals of acute and chronic pain differ,
whether challenge appraisals are important in maintaining
quality of life, and whether threat appraisals can be modified
where appropriate.
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