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Aims: To evaluate the contribution of the psychosocial and behavioral aspects 
of pain to the perception of oral health in a sample of Brazilian dental patients. 
Methods: This cross-sectional study involved 436 patients who sought dental care 
in the School of Dentistry of São Paulo State University and who reported some 
type of orofacial pain. The study group’s mean age (± standard deviation [SD]) was 
39.9 ± 13.6 years, and the sample was 74.5% female. The Portuguese version 
of the Oral Health Impact Profile Short Form (OHIP-14) and the Multidimensional 
Pain Inventory (MPI) were used. The data were included in a structural equation 
model in which perception of oral health was considered the dependent variable. 
The evaluation of the contribution of psychosocial and behavioral aspects of pain 
to the perception of oral health was based on the statistical significance of causal 
paths (β) evaluated by z tests (α = 5%). Results: The fit of the models of OHIP-14 
and MPI were adequate. Interference, self-control, negative mood, and punishing 
responses provided significant contributions to the perception of oral health. The 
structural model presented adequate fit to the data (explained variance = 28.0%). 
Conclusion: These findings provide evidence that psychosocial and behavioral 
aspects of pain such as interference of pain in activities, self-control, negative 
mood, and punishing responses contribute to the perception of oral health. J Oral 
Facial Pain Headache 2017;31:210–216. doi: 10.11607/ofph.1742
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Orofacial pain, ranging from dental sensitivity to complex tem-
poromandibular and neuropathic disorders, is a major symptom 
involved in clinical dental conditions, with a high prevalence in 

diverse populations.1,2 Over the last few decades, the psychosocial and 
behavioral aspects of pain and their interference in the quality of life and 
well-being of populations have been widely investigated.3–7 These in-
vestigations have contributed to advances in this area, introducing new 
prevention strategies and treatment modalities.8 

Some studies have suggested that pain, whether acute or chronic, 
is able to influence individuals’ perceptions of their own health.9–11 This 
perception can have direct consequences on health care, the patient’s 
decision to seek treatment, and the patient’s compliance with previous-
ly implemented treatments.12,13 

According to the current definition,14 perception of health is a sub-
jective measure based on individual reports and knowledge and is 
considered an important indicator of population health and quality of 
life. To measure individuals’ perceptions of their oral health, Slade and 
Spencer15 developed the Oral Health Impact Profile (OHIP). OHIP as-
sesses the physical, psychological, and social impacts generated by 
discomfort and disabilities that result from diseases and dental disor-
ders. This instrument considers an individual’s priorities and behav-
iors involved in oral health and provides information on the individual’s 
perception of oral health. It is understood that the greater the impact 
on oral health, the higher the score on the OHIP.16 The OHIP includes 
a full version with 49 items15 and a short version with 14 items.17 In 
both versions, the items are distributed across seven factors: functional 
limitation, physical pain, psychological discomfort, physical disability, 
psychological disability, social disability, and handicap.
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Other instruments have been developed to mea-
sure the psychosocial and behavioral aspects of 
pain, such as the Brief Pain Inventory (BPI)18 and the 
Multidimensional Pain Inventory (MPI).19 The MPI is 
theoretically based on a cognitive-behavioral per-
spective. The MPI evaluates the perception of pain 
and its effects on life and has been widely used in 
the scientific literature.20–22 The original version of the 
MPI is composed of 12 factors divided into 3 orthog-
onal parts, 1 psychosocial (Part 1) and the other 2 
behavioral (Parts 2 and 3).19 

Several studies have investigated the associa-
tion between an individual’s perception of oral health 
and clinical indicators such as tooth loss, periodontal 
disease, rehabilitation, and the need for dental treat-
ment.23–26 Locker27 also has emphasized that pain 
and tooth loss have important impacts on perception 
of oral health and has suggested that further studies 
on these topics should be performed.

Nunes and Abegg26 performed a study in a sam-
ple of Brazilian elderly individuals to determine their 
perceptions of oral health and associated factors. The 
results suggest that dental pain and the need for re-
habilitation might be the main factors affecting individ-
uals’ perceptions of their oral health. A recent study 
performed by Boggero and Carlson20 investigated the 
contributions of the somatosensory component of pain 
(intensity) and the affective component of pain (pain 
unpleasantness) to emotional, social, and daily func-
tioning in chronic pain patients. The authors used a vi-
sual analog scale (VAS) and the MPI and proposed a 
theory based on the synergistic action of the somato-
sensory and affective components of pain. 

Despite the expected association between orofa-
cial pain and perception of oral health, no studies so 
far have estimated the contribution of psychosocial 
and behavioral aspects of pain to the perception of 
oral health. Thus, given the lack of studies and the fre-
quent need to increase knowledge about the effects 
of orofacial pain on the perception of oral health, this 
study was proposed to evaluate the contribution of 
the psychosocial and behavioral aspects of pain to 
the perception of oral health in a sample of Brazilian 
dental patients.

Materials and Methods

Study Design and Sampling
A cross-sectional study with a nonprobabilistic sam-
pling design was developed. The minimum sample 
size was estimated on the basis of a power analy-
sis.28 Considering the degrees of freedom of the 
model, a significance level of 5%, and a power of 
80%, a minimum sample size of 310 subjects was 
determined. Forecasting a loss of approximately 15% 

of the sample, the minimum sample size required for 
analysis was 357 subjects.

All patients who sought dental care in the School 
of Dentistry of São Paulo State University (UNESP) 
Araraquara Campus from September 2012 to April 
2013 were invited to participate (n = 1,925), and the 
acceptance rate was 62.5% (n = 1,203). Of these, 
436 reported some type of current orofacial pain and 
were included in the study. Data on gender, age, eco-
nomic class, dental status (dentate, edentulous, or 
partially edentulous), use of dental prosthesis (yes or 
no) and the type (fixed partial denture, removable par-
tial denture, or complete denture), chronic disease, 
and the location of pain were collected to character-
ize the sample. The economic classes were classified 
according to the Brazilian Economic Classification 
Criterion (ABEP).29 The Research Ethics Committee 
of the School of Dentistry (UNESP) approved this 
study (CAAE: 01040312.5.0000.5416). Only adult 
individuals who agreed and signed the informed con-
sent form were included.

Measuring Instruments
The Portuguese versions of the OHIP-1430 and MPI5 
were used. The instruments were presented on pa-
per and were self-completed by the participants in 
the waiting room of the clinics of School of Dentistry 
of UNESP Araraquara Campus. The OHIP-14 was 
used to measure the perception of oral health. This 
abbreviated version is composed of 14 items ar-
ranged in 7 first-order factors (functional limitation, 
physical pain, psychological discomfort, physical 
disability, psychological disability, social disability, 
and handicap). The answers are given on a 5-point 
Likert scale ranging from never (score = 0) to always 
(score = 4). Zucoloto et al16 tested the adequacy of 
the factorial structure of the OHIP-14 in a sample 
of 1,162 dental patients with characteristics simi-
lar to those of the sample of the present study. The 
authors proposed a three-factor hierarchical mod-
el composed by the second-order factors physical, 
psychological, and social and attested the validity 
and reliability of this model (χ2/df = 7.67; compar-
ative fit index [CFI] = 0.94; goodness of fit index 
[GFI] = 0.93; root mean square error of approxima-
tion [RMSEA] = 0.08; α = 0.62–0.77; composite 
reliability [CR] = 0.63–0.77). This structure was ad-
opted in this study.

The MPI was used to assess the psychosocial 
and behavioral aspects of pain. The Portuguese ver-
sion of the MPI is composed of 20 items arranged 
in 5 first-order factors (pain severity, interference, 
self-control, support, and negative mood). The an-
swers are given on a 7-point rating scale, and the 
individual is asked to give a score of 1 to 7 for each 
item in Part 1. Part 2 consists of 14 items divided 
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into 3 first-order factors (punishing responses, so-
licitous responses, and distracting responses). Part 
3 consists of 16 items divided into 4 first-order fac-
tors (household chores, outdoor work, activities away 
from home, and social activities). The answers to 
Parts 2 and 3 are distributed on a 6-point rating scale 
ranging from never to very often.

Structural Models
For the construction of the predictive model, the 
first-order factors of the three parts of the MPI (pain 
severity, interference, self-control, support, negative 
mood, punishing responses, solicitous responses, 
distracting responses, household chores, outdoor 
work, activities away from home, and social activities) 
and the demographic variables age and gender were 
considered independent variables. The third-order 
hierarchical model (TOHM) of the OHIP-14 was the 
dependent variable. It should be noted that the pre-
dictive model was constructed systematically; ie, first, 
the influences of demographic variables on the depen-
dent variable were considered, followed by influences 
of the first-order factors of Part 1, Part 2, and Part 3, 
separately. Variables/factors that presented significant 
paths (β) when assessed separately were included in 
the initial model (Model A). In this model, all variables/
factors were included simultaneously. Model A was 
estimated and refined, and only the variables that pre-
sented significant paths were maintained in the refined 
model, Model B.

After the direct effects of the independent vari-
ables on the central construct were determined, a 
model considering the theory proposed by Boggero 
and Carlson20 was tested. In this model, the severity 
of the pain acts directly on the pain interference and 
not on the perception of oral health. This model was 
named Model C.

The models were estimated using the maximum 
likelihood method, and their fits were first analyzed 
using the goodness of fit indices, being considered 
appropriate when χ2/df ≤ 2.0, CFI and GFI ≥ 0.90, 
PGFI ≥ 0.60, and RMSEA < 0.10.28 The contribu-
tion of independent variables to the central construct 
was based on the statistical significance of the causal 
paths (β) and evaluated using the z test for a signifi-
cance level of 5%. Comparison of the models was as-
sessed with Akaike information criterion (AIC), Bayes 
information criterion (BIC), and Browne-Cudeck cri-
terion (BCC). The models with the lowest values for 
these indices were considered the most parsimonious 
models.28

Factorial Invariance
Factorial invariance analysis was performed to as-
sess the stability of the most parsimonious structur-
al models in different samples. Factorial invariance 

was assessed using multigroup analysis through 
chi-square difference (χ2). For this purpose, the sam-
ple was divided into two groups: patients with den-
tal pain (n = 283) and patients with nondental pain 
(n = 153). This analysis first assessed whether the 
factorial weights were equivalent (metric invariance 
[λ]), second whether the factorial weights and the in-
tercepts were equivalent (scalar invariance [Int]), and 
finally whether the factorial weights, intercepts, and 
residues’ variance/covariance were equivalent (strict 
invariance [Cov]).28–31 A P value of < .05 was consid-
ered significant.

Results

The mean (standard deviation [SD]) age of the 436 
participants was 39.9 (13.6) years, and 74.5% were 
female. The sample consisted mostly of patients 
with low socioeconomic status: 1.8% belonged to 
economic class A (monthly family income of approx-
imately US $2,315.00), 27.7% belonged to class B 
($663.00 to $1,310.00), 57.4% belonged to class C 
($286.00 to $421.25), and 13.1% belonged to class-
es D or E ($194.00 or less).

Of the included participants, 28.4% were den-
tate, 67.7% were partially edentulous, and 3.9% were 
edentulous, and 71.6% reported having some kind of 
chronic disease, with hypertension (25.3%) and dia-
betes mellitus (20.2%) being the most prevalent. As 
for the location of their pain, 65.2% had tooth pain, 
14.5% pain in the face, 4.4% headache, 6.9% pain 
in the region of the ear or temporomandibular joint 
(TMJ), and 9.0% in other orofacial regions. 

Both the OHIP-14 (TOHM: χ2/df = 3.09; 
CFI = 0.95; GFI = 0.93; RMSEA = 0.07) and 
MPI (Part 1: χ2/df = 2.67; CFI = 0.97; GFI = 0.92; 
PGFI = 0.60; RMSEA = 0.06; Part 2: χ2/df = 2.97; 
CFI = 0.97; GFI = 0.93; RMSEA = 0.07; Part 3: 
χ2/df = 3.19; CFI = 0.96; GFI = 0.92; RMSEA = 0.07) 
presented adequate fits to the sample data. 

Table 1 presents the results of the predictive mod-
el and Model A. Age (β = 0.02), the factors severity 
of pain (β = 0.06) and social support (β = 0.04) of 
Part 1, the factors solicitous responses (β = –0.01) 
and distracting responses (β = 0.03) of Part 2, and 
all factors of Part 3 did not contribute to the percep-
tion of oral health; therefore, they were not included in 
the initial model analysis (Model A). The fit of Model A 
to the data was adequate (χ2/df = 1.88; CFI = 0.96; 
GFI = 0.90; PGFI = 0.74; RMSEA = 0.04; r2 = 0.28; 
AIC = 1004.86; BIC = 1383.87; BCC = 1020.16). 

A contribution of the factors of the MPI to the 
OHIP-14 was observed. Gender was not significant 
in Model A (β = 0.07) and was therefore excluded, 
and the analysis continued with the refined model, 
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Model B. Model B presented an adequate fit to the 
data (χ2/df = 1.90; CFI = 0.96; GFI = 0.90; PGFI = 
0.74; RMSEA = 0.04; AIC = 949.82; BIC = 1312.52; 
BCC = 963.99) (Fig 1). The explained variance was 
not changed in the analysis of the refined model 
(28.0%). 

Model C, based on the theory that severity acts 
directly on interference and the interference acts on 
the perception of oral health, presented an adequate 
fit to the data (χ2/df = 2.03; CFI = 0.95; GFI = 0.88; 
PGFI = 0.74; RMSEA = 0.05; AIC = 1,205.56; 
BIC = 1,596.71; BCC = 1,222.40) (Fig 2). There 

Table 1  Estimative of Predictive Models Elaborated Separately from the Demographic Variables and 
of Parts 1, 2, and 3 of the MPI, and Estimative of Initial Model (Model A) Considering OHIP 
as the Dependent Variable  

Variable/concept

Estimate Model A

β βstandardized SE P β βstandardized SE P
Demographic
Gender 0.37 0.16 0.12 .01 0.17 0.07 0.10 .10
Age 0.01 0.02 0.01 .64 – – – –

Part 1
Severity 0.03 0.06 0.04 .44 – – – –
Interference 0.16 0.29 0.04 .01 0.16 0.29 0.03 < .01
Self-control –0.71 –0.14 0.03 .02 –0.51 –0.10 0.25 .04
Negative mood 0.11 0.22 0.03 .01 0.08 0.17 0.32 < .01
Social support 0.04 0.08 0.03 .15 – – –

Part 2
Punishing responses 0.35 0.37 0.05 .01 0.15 0.15 0.52 < .01
Distracting responses 0.02 0.02 0.08 .75 – – – –
Solicitous responses –0.01 –0.01 0.06 .86 – – – –

Part 3
Household chores –0.01 –0.02 0.04 .82 – – – –
Outdoor work 0.01 0.01 0.04 .82 – – – –
Activities away from home 0.18 0.23 0.16 .26 – – – –
Social activities –0.23 –0.22 0.20 .26

β = regression coefficient; SE = standard error; MPI = Multidimensional Pain Inventory; OHIP = Oral Health Impact Profile.

Fig 1 Refined structural model (Model B) fitted with the standardized paths (β) of pain interference, self-control, negative mood, and 
punishing responses on the OHIP-14.
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was a significant and positive contribution of the se-
verity of pain to pain interference (β = 0.73; P < .01). 
The explained variance of Model C was 26.0%. The 
direct effect of severity on the OHIP-14 remained 
nonsignificant (P = .31).

In the model comparison, considering the AIC, 
BIC, and BCC indices, Model B was the most parsi-
monious. Regarding the factorial invariance of Model 
B in the samples of patients with dental pain and non-
dental pain, Model B presented metric (λ: χ2 = 21.93; 
P = .34), scalar (Int: χ2 = 37.27; P = .20), and strict 
(Cov: χ2 = 11.65; P = .31) invariance. The results of 
this analysis showed that Model B behaved in the 
same manner in the sample of patients with dental 
pain as in the sample with pain in other regions.

Discussion

The results of this study indicate a significant contri-
bution (26% to 28%) of psychosocial and behavioral 
aspects of pain to the perception of oral health.

The first significant aspect was interference of pain 
in daily activities (item 4, Part 1), ability to work (items 5 
and 10, Part 1), social activities (items 6, 7, 9, and 12, 
Part 1), and close personal relationships (item 8, Part 
1) and friendships (item 11, Part 1). It was found that 
the greater the interference of orofacial pain, the great-
er the impact on oral health, a result that underscores 
the need to consider this aspect in the evaluation of 
individuals’ perceptions of oral health. Boggero and 
Carlson’s theory20 on the assessment of the interfer-
ence of pain should also be considered since it points 
to an important influence of severity/intensity of pain 
in the perceived interference of pain in patients’ lives. 
Their theory was confirmed in this study (Fig 2). 

Self-control was also found to contribute sig-
nificantly to individuals’ perceptions of oral health in 
the sample. Self-control is understood as how much 
control individuals feel they have over their lives (item 
13, Part 1) and how able they are to cope with ev-
eryday problems (item 14, Part 1). It is understood 
that greater levels of self-control are indicative of a 
more limited impact of pain on oral health. According 

Fig 2 Structural model modified (Model C) fitted with the standardized paths (β) of severity acting directly on interference and the con-
tribution of interference, self-control, negative mood, and punishing responses to the OHIP-14.
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to Moffitt et al32 and Duckworth,33 individuals with 
self-control better regulate their emotional and be-
havioral impulses as well as their attention. As a re-
sult, they may be healthier individuals who are less 
prone to risky behavior. Thus, they may present better 
physical and mental health, a conclusion that is con-
sistent with the findings of this study.

Another significant aspect of perception of oral 
health was negative mood, a factor related to how irri-
table and tense individuals reported feeling during the 
last week (items 16 and 17, Part 1). The current study 
verified that individuals who felt irritated and/or tense 
due to orofacial pain reported that their pain had a 
greater impact on their oral health. Similar findings 
have also been reported by Fredrickson et al,34 who 
found that individuals with more positive emotions 
provide more positive reports regarding their physical 
health and social relations.

Punishing responses associated with pain were 
also significant in individuals’ perceptions of their oral 
health. These responses evaluate the behavior of in-
dividuals close/intimate to the respondent in relation 
to irritation (item 1, Part 2), anger (item 2, Part 2), and 
other negative attitudes toward cases of pain (items 
3 and 4, Part 2). It was found that the more frequent 
the reports of punishing responses, the greater the 
impact of pain on oral health. On the other hand, 
aspects such as social support and solicitous and 
entertainment responses were not significant. This 
difference suggests that negative attitudes and/or 
negative feelings interfere more substantially in the 
everyday lives of individuals with pain than positive 
attitudes and/or positive feelings.

The behaviors of populations faced with their 
health problems are constructed from their health 
perceptions.35 In this sense, the great importance of 
this study is based on a better understanding of the 
psychosocial and behavioral aspects of pain and how 
these aspects may negatively affect the perception of 
oral health. In addition, knowledge about the modu-
lating factors of this perception is fundamental in clin-
ical practice, guiding clinicians in treatment choices 
and priorities, producing treatments that are more ef-
fective, and optimizing disease prevention strategies.

It is important to note that, because there is a 
lack of studies on how psychosocial and behavior-
al aspects of pain contribute to perception of oral 
health, it is not possible to make a direct comparison 
of the present results with those of previous studies. 
Additional studies would increase the knowledge on 
this matter and generate discussions that may ad-
vance pain management techniques for patients.

The limitations of the present study included its 
cross-sectional study design, which did not allow for 
a cause-and-effect relationship between variables to 
be inferred. However, the option for using this study 

design was based on the need to understand how 
the variables are associated, to describe these as-
sociations, and, mainly, to generate hypotheses to be 
investigated in other studies with different designs. In 
addition, the participants were not clinically evaluat-
ed in this study. This lack of clinical evaluation does 
not compromise the relevance of the results, but it 
is likely that the inclusion of clinical variables would 
increase the predictive ability of the model. Although 
Model B showed strong invariance (stability) in both 
the sample of patients with dental pain and the sam-
ple of patients with nondental pain presented in this 
study, data collection should be expanded to include 
comparisons with other types of pain and locations 
in future studies. Such expansion was not possible 
in this study due to the low representativeness of pa-
tients with different locations of nondental pain. Thus, 
psychosocial and behavioral variables should be in-
cluded in future studies regarding the perceptions of 
health and oral health due to the relevance of these 
perceptions to health promotion programs. 

Conclusions

This study has provided evidence that patients with 
orofacial pain who presented feelings like tension 
and irritability, had punishing responses from intimate 
individuals and lower rates of self-control, and who 
reported interference of pain in daily activities, ability 
to work, social activities, and close personal relation-
ships and friendships presented greater impacts on 
oral health. Knowledge about the psychosocial and 
behavioral aspects of pain and perceptions of oral 
health is relevant to clinical management, to guiding 
clinicians in treatment choices and priorities, to pro-
ducing treatments that are more effective, and to op-
timizing disease prevention strategies.
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