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Aims: To evaluate the psychometric properties of the Multidimensional Pain
Inventory (MPI) in a Brazilian sample of patients with orofacial pain. Methods: A
total of 1,925 adult patients, who sought dental care in the School of Dentistry
of Séo Paulo State University’s Araraquara campus, were invited to participate;
62.5% (n = 1,203) agreed to participate. Of these, 436 presented with
orofacial pain and were included. The mean age was 39.9 (SD = 13.6) years
and 74.5% were female. Confirmatory factor analysis was conducted using
X?/df, comparative fit index, goodness of fit index, and root mean square error of
approximation as indices of goodness of fit. Convergent validity was estimated by
the average variance extracted and composite reliability, and internal consistency
by Cronbach’s alpha standardized coefficient (). The stability of the models was
tested in independent samples (test and validation; dental pain and orofacial pain).
The factorial invariance was estimated by multigroup analysis (Ax?). Results:
Factorial, convergent validity and internal consistency were adequate in all three
parts of the MPI. To achieve this adequate fit for Part 1, item 15 needed to be
deleted (\ = 0.13). Discriminant validity was compromised between the factors
“activities outside the home” and “social activities” of Part 3 of the MPI in the
total sample, validation sample, and in patients with dental pain and with orofacial
pain. A strong invariance between different subsamples from the three parts
of the MPI was detected. Conclusion: The MPI produced valid, reliable, and
stable data for pain assessment among Brazilian patients with orofacial pain.
J Oral Facial Pain Headache 2015,29:363-369. doi: 10.11607/0fph.1481
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tional experience associated with actual or potential tissue dam-

age." Its presence may have psychosocial and economic impacts,
which negatively affect the quality of life and the health of individuals.?
Thus, some authors have emphasized the multidimensional assessment
of pain, with a focus on physical, psychological, and social impacts in
different contexts and populations.®=®

Orofacial pain is a type of pain condition that is highly prevalent
worldwide. It can originate in a tooth or in other orofacial structures,
including the temporomandibular joint and jaw and facial muscles.
Orofacial pain may be a chronic or an acute condition. Orofacial pain
may interfere with daily activities, social life, eating, talking, and sleep-
ing, and may influence the individual’s social well-being.>’

Since pain is a multidimensional and latent variable (ie, it is not di-
rectly measurable), individual perceptions of pain intensity and interfer-
ence in daily activities have been assessed using psychometric scales.
Some instruments have been proposed in the literature for this purpose,
including the Brief Pain Inventory (BPI),®the McGill Pain Questionnaire,®
and the Multidimensional Pain Inventory (MPI), which was developed by
Kerns et al.? The BPI and the MPI are psychometric scales originally pro-
posed for assessing chronic pain conditions. However, they present a
solid theoretical construct that can also be applied to acute conditions.

Pain can be conceptualized as “an unpleasant sensory and emo-
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Table 1 Classification of Individuals According

to Socioeconomic Status and
Clinical Characteristics

Characteristic n (%)
Economic class
A —
B 22 (5.04)
C 151 (34.63)
D 240 (55.05)
E 23 (5.28)
Dental status
Dentate 124 (28.44)
Partially edentulous 295 (67.66)
Edentulous 17 (3.90)
Chronic disease
Yes 312 (71.56)
No 124 (28.44)
Location of pain
Tooth 285 (65.37)
Face 64 (14.68)
Head 39 (8.94)
Ear region/temporomandibular joint 31 (7.11)
Other region 17 (3.90)

This option paves the way for the use of these instru-
ments in broader clinical settings such as dentistry,
and thus represents an important gain in the develop-
ment of evaluation and treatment protocols for individ-
uals with different types of pain conditions.

The MPI has been widely used to screen the se-
verity and impact of different pain conditions®'°7'? on
people’s lives from a multidimensional perspective.
According to Silva and Ribeiro-Filho,'® this perspec-
tive allows for an enriched understanding of pain,
since it enables the development and evaluation of
new treatment approaches. This information provides
clinicians with a viable strategy for assessing individ-
ual differences between patients with pain.

The MPI considers the assessment of pain from a
cognitive-behavioral perspective. It was proposed to
evaluate the perception of pain and its consequences
in the lives of individuals. The MPI was originally called
the West Haven-Yale Multidimensional Pain Inventory
(WHYMPI), and the first version of the MPI had 61
items, 52 of which were selected using exploratory
factor analysis (EFA). These 52 items were divided
into 12 factors, which were then subdivided into 3
separate parts (orthogonal structure): one psycho-
social part (Part 1) and two behavioral parts (Parts
2 and 3). The MPI has been translated, adapted, and
evaluated for its psychometric properties in sever-
al countries, including ltaly,'"" Netherlands,"* Spain,'®
Sweden,'® United States,'® and Brazil.'®* The Brazilian
version of the instrument was proposed by Silva and
Ribeiro-Filho."”®* However, to the authors’ knowledge,
there have been no studies reporting the psychomet-
ric results of the Portuguese version among Brazilian
patients. Therefore, the present study aimed to eval-
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uate the psychometric properties of the MPI in a
Brazilian sample of patients with orofacial pain.

Materials and Methods

Study Design and Sampling
The study had a cross-sectional study design with
non-probabilistic sampling. A total of 1,925 adult
patients who sought dental care in the School of
Dentistry of Sao Paulo State University's Araraquara
campus (UNESP-Araraquara) between September
2012 and April 2013 were invited to participate. The
rate of individuals who agreed to participate in the
study was 62.5% (n = 1,203). Of these, 436 present-
ed with orofacial pain and were included in the study.
The individuals with pain (n = 436) were identified
using the question, “Are you in pain at this moment?”,
which was included in the sample characterization
questionnaire. The average age of participants was
39.9 (SD = 13.6) years, and 74.5% were female.
The study was approved by the Research Ethics
Committee of the UNESP-Araraquara School of
Dentistry (CAAE:01040312.5.0000.5416/n°50802).
Only patients over 18 years of age who agreed to sign
the Free and Informed Consent Form were included.
To characterize the sample, information such as
socioeconomic status (economic class), dental sta-
tus (dentate, edentulous, or partially edentulous), and
preexisting chronic disease history was collected.
The classification of individuals according to econom-
ic class was performed according to the Economic
Classification Criteria of the Brazilian Association of
Research Companies (ABEP)."” The location of the
pain was also reported. This information is presented
in Table 1.

Measuring Instrument

The Portuguese version of the MPI'® was used. It is
a reduced version containing 50 items divided into
3 orthogonal parts. In this version, the items “wash
the car” and “work on the car” from Part 1 have been
excluded. Part 1 is composed of 20 items divided
into 5 factors (pain severity, life interference, support,
self-control, and state of mind/affectivity, a translated
list which differs slightly from the original inventory).
The answers are given on a 7-point rating scale, in
which the individual is asked to give a score from 1 to
7 for each item in Part 1. Part 2 consists of 14 items
divided into 3 factors (punishing responses, solici-
tous responses, and distracting responses). Part 3
consists of 16 items divided into 4 factors (household
chores, outdoor work, activities away from home, and
social activities). The answers to Parts 2 and 3 are
distributed in a 6-point rating scale, ranging from
“never” to “very often.”



Procedures

The instruments were presented on paper, and the
patients completed them in the waiting room of the
clinics of the UNESP-Araraquara School of Dentistry,
privately and independently. A researcher observed
the completion process in order to ensure appropri-
ate data collection and to provide the patients with
any necessary clarifications.

Analysis of Psychometric Properties

The psychometric sensitivity of each part of the MPI
was estimated using measures of central tendency,
variability, and data distribution shape. The instru-
ment is psychometrically sensitive when the abso-
lute values of skewness and kurtosis are less than
3 and 7, respectively, values which indicate a rea-
sonable approximation to the normal distribution.'®®
Multivariate normality was evaluated using Mardia’s
test, which was implemented using the analysis of
moment structures (AMOS) software (v. 21, SPSS).2°

The content validity ratio (CVR) was estimated to
assess the essentiality of the items. To do so, the pro-
posal by Lawshe?' was considered. At this stage, a
panel of 15 experts in the field of dentistry rated each
item of the MPI as “essential,” “useful, but not essen-
tial,” or “not necessary.” The decision of the signifi-
cance of the CVR was established in accordance with
the proposal by Wilson et al,?> and a significance level
of .05 was adopted.

Construct validity was assessed using the confir-
matory factor analysis (CFA) and the maximum likeli-
hood method.?® To assess the goodness of fit of the
model, the factor weights of the items (\) and good-
ness of fit indices such as the ratio of the chi-square
statistic divided by its degrees of freedom (x%/df)
were considered; also considered were the compar-
ative fit index (CFI), the goodness of fit index (GFI),
and the root mean square error of approximation
(RMSEA)."” The model fit was considered adequate
when N = 0.4, x?/df = 3.0, CFl and GFl were both
> 0.90, and RMSEA = 0/10.'3' To verify the exis-
tence of a correlation between errors, the modifica-
tion indices estimated from the Lagrange multipliers
produced by AMOS (v. 21; SPSS)™ were considered.

Convergent validity was estimated according to
Fornell and Larcker’s proposal,>* which recommends
the calculation of the average variance extracted
(AVE) and the composite reliability (CR). Values of
AVE = 0.50 and CR = 0.70 were considered indic-
ative of convergent validity. Discriminant validity was
evaluated by comparing the AVE of every two factors
to their squared correlation (pijQ); it was considered
adequate when AVE and AVE, = p 2%

Internal consistency was estimated using the stan-
dardized Cronbach's alpha coefficient (). Values larg-
er than 0.70 were indicative of internal consistency.

Zucoloto et al

The stability of the model in independent sam-
ples (factorial invariance) was estimated using multi-
group analysis and the chi-square difference (Ax?) for
the factor weights (\), covariances between factors
(Cov), and specific factors (Res) from free vs con-
strained models.'®'® First, the sample was randomly
divided into two parts of approximately 50% each,
which were designated as the “test sample” (n = 229)
and the “validation sample” (n = 207). Subsequently,
a new subdivision of the sample was performed ac-
cording to the pain condition. These subsamples
referred to “individuals with dental pain” (h = 285)
and “individuals with other types of orofacial pain”
(n = 151).

Results

The summary measures taken of each item in the
three parts of the MPI and the CVR are presented
in Table 2. All of the items from the three parts of the
MPI presented skewness and kurtosis values indica-
tive of no severe violation of normality. The data pre-
sented multivariate normality (Mardia's test—kurtosis:
Part 1 = 2.70; Part 2 = 2.02; Part 3 = 2.30).

Five items from Part 1, 3 items from Part 2, and 11
items from Part 3 were considered non-essential by
the judges. It should be noted that this analysis was
only exploratory and was used as a complement to
decision-making in the estimation of the model. This
analysis was not necessary for decision-making in
this sample. Figure 1 presents the factorial models
of the MPL.

It is important to note that the three parts of the
MPI were found to be an adequate fit to the data. ltem
15, which was found to have a below-adequate factor
weight (\ = 0.13), needed to be deleted to achieve
this adequate fit for Part 1.

Table 3 presents the goodness of fit indices of
the factor models (CFA), the AVE, and the CR, in
addition to the squared correlation between factors
(r?) and the internal consistency () of different sub-
samples. The goodness of fit indices, the AVE, the
CR, and the alpha values were adequate, a result that
indicates factorial and convergent validity and inter-
nal consistency in all subsamples of the three parts
of the MPI. Discriminant validity was compromised
between the factors “activities away from home” and
“social activities” of Part 3 in the total sample and in
the “validation” subsample, as well as in the “orofacial
pain” and “dental pain” subsamples.

Table 4 presents the results of the multigroup
analysis performed to assess the stability of the MPI
models when used on different samples. Table 4
shows a strong invariance between different sub-
samples from the three parts of the MPI.
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be reincorporated into future Portuguese
versions of the instrument.

Part 3 of the MPI showed no evidence
of discriminant validity in its three fac-
tors. This limitation can be explained by
the high correlation between the factors
“activities away from home” and “social
activities.” The lack of discriminant validity
between these factors was also detected
by Audreu et al.® These authors justified
this finding by the theoretical similari-
ty of the two dimensions and thus sug-
gested the grouping of these factors into
a single factor. In the current study, the
change proposed by Audreu et al® was
not incorporated due to the adequate fit
of the model to the present study’s data.
However, further studies are needed on
samples with different characteristics to
verify the persistence of the lack of dis-
criminant validity, which, if confirmed,
will indicate the need to change the con-
struction of the theoretical model.

Although the MPI was developed for
patients with chronic pain,® the results
of the present study support the expan-
sion of its use to individuals with different
pain conditions (such as orofacial pain),
regardless of whether it is chronic or
acute. In this study, the instrument proved
to be valid, reliable, and stable based on
the data for the evaluation of dental pain
(acute pain) and of other types of oro-
facial pain (both acute and chronic pain).
In previous studies, the MPI was used to
investigate orofacial pain in temporoman-
dibular disorder patients® and migraine
patients'? in Spanish and Canadian sam-
ples, respectively. The results of these
studies have confirmed the suitability of
the MPI to evaluate the pain conditions of
these patients. However, no studies were
found on the evaluation of the psychomet-
ric characteristics of the MPI instrument
results from individuals with dental pain.

A limitation of the present study may
have been the non-probabilistic sam-
pling design adopted. However, this
strategy has been commonly utilized
in validation studies. The use of a suffi-
cient sample size ensures credibility of
the decision-making that results from the
statistical tests. Thus, it is suggested that
the presented structural model be tested
in other samples to confirm its stability
and to increase its representativeness.
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Table 3 Goodness of Fit Indices of the Confirmatory Factor Analysis (CFA) and Validity, Reliability, and

Consistency Results for Different Subsamples of the Three Parts of the MPI

CFA
Subsample  n A r...(e x*/df CFl GFI RMSEA AVE CR o r

Part 1*

Test sample 229 0.77-0.95 e4-eb,ell-el2 217 096 090 007 0.73-0.83 0.84-0.96 0.84-0.96 0.00-0.44
Validation sample 207 0.78-0.95 e4-eb,el1-e12 187 097 090 006 0.72-0.90 0.88-0.97 0.88-0.97 0.00-0.49
Dental pain 285 0.78-0.96 e4-eb,ell-el2 214 097 091 006 0.75-0.86 0.90-0.97 0.89-0.97 0.00-0.44
Orofacial pain 1561 0.71-0.93 e4-eb,ell-el2 204 094 090 008 0.71-0.82 0.88-0.96 0.88-0.96 0.00-0.53
Part 2

Test sample 229 0.63-0.93 eb-e6 248 095 090 0.08 062-073 0.87-0.92 0.70-0.92 0.01-0.44
Validation sample 207 0.59-0.95 eb-e6 201 096 091 007 062-070 0.88-0.91 0.70-0.90 0.01-0.50
Dental pain 285 0.64-0.95 eb-e6 205 097 093 006 062-072 0.87-0.92 0.86-0.90 0.01-0.42
Orofacial pain 151 0.64-0.93 eb-e6 270 092 090 009 065-072 0.89-0.92 0.89-0.92 0.01-0.56
Part 3

Test sample 229 0.61-0.94 el-e2 232 095 090 008 058-096 0.85-0.94 0.82-0.94 0.26-0.56
Validation sample 207 0.58-0.96 el-e2 214 095 090 007 050-0.756 0.80-0.94 0.78-0.94 0.15-0.58
Dental pain 285 0.561-0.93 el-e2 234 096 091 007 051-0.75 0.81-0.94 0.80-0.94 0.20-0.56
Orofacial pain 151 0.556-0.96 el-e2 1.99 095 090 0.08 0.55-0.75 0.83-0.94 0.80-0.94 0.24-0.61

*The factorial weight of the item 15 of Part 1 was below adequate. Thus, this item was excluded, aiming to establish an appropriate factorial structure that

could be applied to different subsamples of the study.

n = sample size; N = factor weights (min—-max); CFl = comparative fit index; GFI = goodness of fit index; RMSEA = root mean square error of
approximation; AVE = average variance extracted; CR = composite reliability; « = internal consistency; r? = correlation coefficient squared.

Table 4 Multigroup Analysis Between

Different Subsamples for the
Three Parts of the MPI

Ax?

N P Covariance P Residues P

Part 1
Test X Validation 7.82 .89  156.34 43 12827 < .01
Dental pain X 1377 .46  18.44 24 8033 < .01
Orofacial pain
Part 2
Test X Validation 10.16 .52 2.42 .88 2418 04
Dental pain X 8.48 .67 8.96 18 4911 < .01
Orofacial pain
Part 3
Test X Validation 19.69 .70 8.17 61 64568 < .01
Dental pain x ~ 10.81 .65 4.62 92 4421 < .01

Orofacial pain

Nonetheless, the results of this study provide sup-
port for the use of the MPI in future studies on in-
dividuals with different pain conditions. Furthermore,
further discussion is encouraged on the need for a
reassessment of the Portuguese version of the in-
strument, and suggestions have been provided that
can be incorporated in order to preserve the original
theories of pain assessment proposed by the MPI
and to allow for cross-country comparisons.
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Conclusions

The MPI was shown to be valid, reliable, and stable
for pain assessment among Brazilian patients with
orofacial pain, making it a viable alternative for as-
sessing the severity and impact of different pain con-
ditions in people’s lives.
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