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ABSTRACT

Objective: To investigate the relationship between subjective symptoms of orofacial pain and oral
health-related quality of life (OHRQoL), as well as psychological distress in population-based middle-
aged women.

Material and methods: The two study samples comprised 1059 women, 38 and 50 years old, in repre-
sentative cross-sectional studies. Women with long-lasting, frequent pain or headaches, related to tem-
poromandibular disorders (TMD), with moderate-to-high estimates were analysed in relation to the
non-case group. OHRQoL was measured using the Oral Health Impact Profile (OHIP-5). Psychological
distress was measured using the Hospital Anxiety and Depression Scale (HADS) and Sense of
Coherence (SOC-13).

Results: Women with orofacial pain (n =82, 7.7%) had a significantly higher mean score on the OHIP-
5, HADS-A and HADS-D and a lower mean score for SOC-13. In a multivariable logistic regression, oro-
facial pain was statistically significantly associated with poorer OHRQoL (OR = 1.2) and signs of
depression (HADS-D) (OR = 2.0). A higher score for SOC-13 protected from the experience of orofacial
pain (OR = 0.95).

Conclusion: Orofacial pain was associated with poorer OHRQoL and signs of psychological distress. In
interpreting the value of SOC, women with orofacial pain also appear to have a poorer adap-
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tive capacity.

Introduction

Orofacial pain is pain localized in the oral and facial regions.
The most prevalent reasons for such pain are tooth-related
diagnoses and the ‘umbrella term; temporomandibular disor-
ders (TMD) [1]. TMD also include functional alterations in the
masticatory system [1-3]. The prevalence of TMD is depend-
ent on the included diagnostic criteria, but its estimated
occurrence is approximately 10% of the adult population [4].
Headache is an almost universal painful condition; few
people are spared during their lifetime [5]. The classification
from the International Headache Society (IHS) [6] involves
primary and secondary headache disorders. Primary head-
aches are common in persons with TMD symptoms and TMD
symptoms are common in persons with headache [7,8].
Epidemiologic studies have shown that pain from TMD and
headache is more common in women than in men [3]. The
prevalence of reports of pain commonly decreases in older
age groups, compared to younger age groups [4,7].
Individuals with chronic, long-lasting pain, especially wide
spread pain, often show high levels of concerns about somatic
symptoms and more psychological distress [9]. Common mental

conditions, such as anxiety and depression, may affect an indi-
vidual’s vulnerability and coping strategies in relation to various
types of disease, including pain conditions such as TMD and
headache [9-14]. Pain frequency, rather than specific diagnosis
also appears to be associated with psychological distress [13].
Factors that can protect from the development of long-lasting
pain are self-efficacy and ‘positive mood’, which in turn influ-
ence both risk factors [12] and treatment modalities [15,16].

Quality of life (Qol) is a complex, broad-ranged concept
of the individuals’ perception of their position in life with
regard to the surrounding society. Health-related quality of
life is evaluated with psychometric instruments in relation to
different health conditions and is a common outcome vari-
able in research. In large-scale epidemiological surveys, short
versions may be preferred. The choice of questionnaire may
be difficult since both global and specific assessments such
as oral health-related quality of life (OHRQoL) are available
[17]. The relation between TMD-pain and OHRQoL is estab-
lished, persons with pain often have poorer OHRQoL. There
are also correlations between TMD-pain, OHRQoL and psy-
chological distress [13,17].
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Women appear to be the core subjects with painful TMD
and headache and the important role of psychological fac-
tors and impact on quality of life is underlined in several
studies. Many of these studies are based on selected clinical,
care-seeking samples rather than on population-based
cohorts [4,11]. Care-seeking individuals with pain could have
a different psychological profile from that of individuals with
pain in the general population. Data from population-based
studies of these issues are therefore of interest for external
validity [18], why it is of importance to perform such studies
to reveal knowledge from the general population. For the
past few decades, an ongoing epidemiologic study of health
in the female population in Gothenburg, Sweden, has been
collecting data on these issues.

The aim was to investigate the relationship between sub-
jective symptoms of TMD-related pain and headache and
oral health-related quality of life, as well as psychological dis-
tress, in a population-based group of middle-aged women.
The null hypothesis was that there is no difference in
OHRQoL and psychological distress with respect to
chronic pain.

Material and methods

The study population consisted of data provided of 1073
middle-aged women participating in the ongoing prospect-
ive Population Study of Women in Gothenburg (PSWG). This
is a medical and dental systematic study of women that,
since 1968, has been conducted every 12 years by the
University of Gothenburg. The participants have been shown
to be representative of the middle-aged female population
in the region [19,20]. The PSWG has focused on middle-aged
and elderly womens health [19-21]. Every examination,
which has been both medical and dental, included somatic
as well as psychiatric assessments. Middle-aged women,
cohorts with 38- and 50-year old, have been invited using
the same inclusion criteria in all examinations from 1968
(1980, 1992, 2004 and 2016) to ensure representativeness. A
systematic random sampling method was used and women
born on day 6, 12, 18 and 24 of the month, living in the
Gothenburg area, collected from the Swedish Population
Register, were invited. The only exclusion criterion was an
inability to read and understand Swedish.

This cross-sectional study included the 38- and 50-year
old women examined in 2004 (born in 1954 and 1966) and
2016 (born in 1978 and 1966). The procedures were the
same in 2004 and in 2016.

Measurements

Information about marital status (living alone or with a part-
ner) and educational level was obtained. The latter was
based on years of school attendance and reported as; low
(1-9years), medium (10-12years) and high level (>13 years).

Based on Locker’s articles [22], an assessment of subject-
ive pain in the jaws and/or head during the last month was
performed as part of the dental examinations questionnaires.
The formulation of the five questions is shown in Table 1.
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Table 1. Formulation of the questions in the questionnaire.

Question about symptoms during the last month

1 Do you have pain in your jaw when you chew?

2 Do you have pain in your face in front of the ear?

3 Do you have pain in your jaw when you open wide?

4 Do you have headaches?

5 Are your jaws and muscles tired/tender/stiff when waking up or moving the
lower jaw?

There were three questions related to TMD pain, and a
fourth question related to headaches. The fifth question was
additional and evaluated symptoms of TMD. In all four pain
questions, the women also stated for how long they had
noticed the pain (less than a week/one week to one month/
one to six months/over six months), the level of intensity
(rated on a 0-100 numeric rating scale (NRS) with 100 as the
maximum), and the frequency (never/once a month/once a
week/many times a week/daily). These pain characteristics
were considered in the subsequent analysis. Long-lasting
severe pain was defined as; chronic (lasted more than one
month), intensive (more than 39 NRS) and frequent (more
than once a week) in any of the four pain questions.

Severe orofacial pain group, was constructed, with the
aim of including long-lasting intensive and frequent pain in
the face and head. Women with one or more positive
answers to the first three TMD-related questions and meet-
ing the above severity criteria of chronicity, intensity and fre-
quency were included. The participants with positive answer
to the fourth question about headaches, meeting the above
criteria, were included in the severe orofacial pain group if
any TMD-related symptoms, regardless of severity, existed at
the same time.

The severe orofacial pain group therefore comprised
women with severe TMD-pain, plus the women with severe
headache with concomitant TMD symptoms. In the analysis,
the severe orofacial pain group was analysed in relation to
the non-case group.

Oral health-related quality of life (OHRQoL) was assessed
using the Oral Health Impact Profile, OHIP-5 [17,23,24]. The
OHIP-5, comprises five questions concerning functional limi-
tation, pain, psychological discomfort, physical disability, and
handicap. Each item in OHIP-5 has five choices on an ordinal
rating scale; 0 (never) up to 4 (very often), for a sum of score
between 0 and 20. Higher values indicate poorer OHRQoL.
The mean score was calculated and the OHIP-5 was also
dichotomized into good OHRQoL (scoring 3 or 4 on no more
than one item) vs poor OHRQoL (scoring 3 or 4 on at least
two items) [24].

Anxiety and depression were measured using the Hospital
Anxiety and Depression Scale (HADS), originally developed in
1983 [25] to screen clinically significant anxiety and depres-
sion in medical non-psychiatric patients. The HADS focuses
on cognitive and emotional aspects of general anxiety and
depression. It comprises seven questions on anxiety and
seven questions on depression, each with four choices, giv-
ing scores from 0-3, maximum 21, on HADS-A and on HADS-
D, respectively. Anxiety (HADS-A) and depression (HADS-D)
are scored separately and higher scores indicate a higher
degree of distress. To indicate psychological distress, a
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commonly used cut-off score, score >8, was used [26], as
well as mean scores.

Sense of Coherence (SOC) [27] relates to the adaptive cap-
acity of humans and is the main constituent of the
‘salutogenic’ theory, which is a social health-related theory,
to explore the correlations between health, stress, and cop-
ing. It evaluates the individual's capability to use existing
resources in order to overcome difficulties and cope with life
stressors to perform healthy behaviour and stay well. The
version used here was the SOC-13 [28]. Each item was scored
on a scale from 1-7 points, giving a total range of 13 to 91
points for the SOC score. A higher score indicates a stronger
sense of coherence, but no reference score has been
reported in the literature.

Ethics

The regional ethical review board in Gothenburg approved
the study (Dnr 453-04, 564-03, 258-16). All participants gave
their written informed consent.

Statistics

Analyses were conducted with SPSS version 24 (Armonk,
New York). Mean values, standard deviation, median and
tests for normality were determined for the instruments
(skewness, kurtosis and Kolmogorov-Smirnov). Due to the
large sample size, these tests for normality all showed signifi-
cant results indicating slight violations of the assumption of
normality. Thus, normality was checked by inspecting histo-
grams, means, medians, and standard deviations. Based on
these results the t-test was applied on the continuous varia-
bles since the test is robust for violations of normality when
having large sample sizes. The chi-square test was used for
categorical data. A significance level of p <.05 was used. A
Bonferroni correction, using alpha less than 0.0036, was
applied in order to reduce the risk for type-l error while ana-
lysing multiple comparisons. The effect size according to
Cohens d was calculated for the differences between groups
on the instruments.

A multivariable logistic regression analysis was performed
using an enter procedure with the dependent variable severe
orofacial pain and the independent variables HADS-A, HADS-
D, SOC-13, OHIP-5, age, examination year, marital status, and
education. Collinearity of the included variables was checked

using Spearman correlation and cross-tabulation. The associ-
ations are presented as odds ratios and 95% confidence
intervals (Cl).

Results

A total of 1059 (98.7%) of the 1073 participating women
were included in the cross-sectional analysis with consider-
ation of completed instruments. Table 2 shows the participa-
tion rates, marital status and level of education.

The distribution of the severe orofacial pain group, that is,
women with severe TMD-pain, plus women with severe
headache with simultaneously TMD symptoms, is shown in
Table 3. Severe orofacial pain was found in 7.7% (n=82) of
all the participating women, with the largest prevalence
among 50-year olds in 2016. Affirmative answers for subject-
ive symptoms of pain did not differ significantly between the
four cohorts in the severe orofacial pain group. The analysis
was therefore performed with the merged severe orofacial
pain group in relation to the remaining non-case group.
Most of the women in the severe orofacial pain group had
experienced the pain for more than six months (77%), while
the others had experienced it for one to six months. The
mean value for pain on the NRS was 60. One-third reported
daily pain, while two-thirds reported pain many times a
week. Symptoms of any TMD (Table 1, questions 1, 2, 3, 5)
was found in 311 women, while any headache (Table 1 ques-
tion 4) was reported by 557 women.

The mean scores from the Swedish versions of the HADS,
SOC-13 and OHIP-5 in the severe orofacial pain group, as
well as the non-case and total groups, are given in Table 4,
including the effect sizes. The women with severe orofacial
pain had a statistically significant higher mean value for
HADS-A, HADS-D, and the OHIP-5, and a significantly lower
mean value for the SOC-13 than in the non-case group.

Women with signs of anxiety (HADS-A score >8) and
signs of depression (HADS-D score >8) were significantly
more common in the severe orofacial pain group compared
with the non-case group (p<.001), see the Figure 1. The
proportion of poor OHRQoL, that is, the dichotomized level
of the OHIP-5, was 1.6% in the non-case group, differing sig-
nificantly from that in the severe orofacial pain group, 13%,
(p<.001). A score of 3 or 4 for the questions in the OHIP-5
was significantly more common in the severe orofacial pain
group than in the non-case group (data not shown).

Table 2. The number of invited and participating women, aged 38 and 50 years, at the examinations in 2004 and 2016, together with marital status and educa-

tional level.
38 years old, 38 years old, 50 years old, 50 years old,
examination 2004 examination 2016 examination 2004 examination 2016
Born 1966 Born 1978 Born 1954 Born 1966 Total
n n n n n

Invited 343 415 503 430 1766
Participants 207 (60.3%) 263 (63.4%) 293 (58.2%) 310 (72.1%) 1073 (60.8%)
Included in study 201 263 286 309 1059
Living with a partner, n(%) 89 (45.2) 128 (49.6) 151 (52.8) 143 (46.4) 509 (48.8)
Education, n(%)'

Low 5(2.5) 3(1.2) 34 (11.9) 9 (2.9) 51 (5.6)

Medium 82 (41.6) 64 (24.8) 109 (38.1) 113 (36.7) 367 (35.1)

High 110 (55.8) 187 (72.5) 143 (50.0) 186 (60.4) 626 (60.0)

®Information about demographics is based on total n=1044.
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Table 3. The distribution of subjective symptoms of TMD-related pain and headache in four cohorts of middle-aged women.

38 years old 38 years old 50 years old 50 years old
2004 2016 2004 2016 Total
201 263 286 309 1059
n, % n, % n, % n, % n, %
Participants (n) (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl)
Severe TMD—paina positive 3, 1.5% 6, 2.3% 7, 24% 19, 6.1% 35, 3.3%
to one or more of (0.6-2.4) (1.4-3.2) (1.5-3.3) (4.7-7.5) (2.8-3.8)
three questions (pain
when chewing/in front
of ear/open wide)
Severe headache® 32, 15.9% 29, 11.0% 36, 12.6% 25, 8.1% 122, 11.5%
(13.3-18.5) (9.1-12.9) (10.6-14.6) (6.5-9.7) (10.5-12.5)
Severe headache® with 12, 6.0% 14, 5.3% 13, 4.5% 14, 45% 53, 5.0%
concomitant (4.3-7.6) (3.9-6.7) (3.3-5.8) (3.3-5.7) (4.3-5.7)
T™MD symptomsb
Severe orofacial pain® 14, 7.0% 20, 7.6% 20, 7.0% 28, 9.1% 82, 7.7%
(5.2-8.8) (6.0-9.3) (5.4-8.4) (7.5-10.8) (6.9-8.6)
?Positive to pain question and meeting the inclusion criteria; chronic pain >1month, intensity >40 on an NRS scale 0-100, frequency

> once a week.

PPositive to question about tired/stiff/tender jaw and/or positive to TMD pain question (regardless of severity).
“Severe TMD pain positive or positive for severe headache with concomitant TMD symptoms. The women included in both groups are

only counted once.

Table 4. The distribution of mean scores for anxiety and depression from the HADS, SOC-13 and OHIP-5 in the total, non-case and severe orofacial pain group.

Total group Non-case group Orofacial pain group Group mean difference p-value Effect size
Participants (n) 1059 977 82
Anxiety
HADS-A 5.1 (3.8) 5.0 49 (3.6) 4.0 8.1 (4.6) 8.0 3.2 (2.2-4.3) <.001 0.38
Depression
HADS-D 3.1 (29 2.0 29 (2.7) 2.0 5.8 (4.2) 6.0 2.8 (1.9-3.8) <.001 0.39
SOC-13 69.9 (12.1) 72 70.8 (11.4) 73 59.2 (14.2) 59.5 11.6 (8.4-14.8) <.001 0.45
OHIP-5 22 (25) 1.0 2.0 (2.3) 1.0 45 (3.8) 4.0 2.5 (1.7- 3.4) <.001 0.46
Values are given as: mean, (SD), median. In the column “Group mean difference” 95% Cl is given.
n=42
51.2%
n=27
32.9%
n=247
233% n=205
] 21.0%
n=11
13.4%
n=97
9.2% n=70
7.2%
n=27
n=16
25%  qp%
[ ]
HADS-A Anxiety HADS-D Depression OHIP-5 Poor OHRQoL

@ Total group, n=1,059

1 Non-case group, n=977

m Severe orofacial pain group, n=82

Figure 1. Proportions of signs of anxiety (HADS-A, score >8), signs of depression (HADS-D, score >8) and poor OHRQoL (score three or four on more than two

items in the OHIP-5) in a group of 1059 middle-aged Swedish women.

A multivariable logistic regression analysis of the relation-
ship between the psychological variables and severe orofa-
cial pain was performed (Table 5). All the available
independent variables were determined not to be correlating
hazardously with each other, based on the correlation ana-
lysis (Spearman’s p <0.60) or when cross-tabulated, variable
by variable. Highest value between anxiety and SOC (0.52),
anxiety-depression (0.40), depression-SOC (0.41). The others

were lower, between 0.01 and 0.24. The model in Table 5
explained 19.7% (Nagelkerke R?) of the variance in severe
orofacial pain and correctly classified 92.0% of cases. OHIP-5,
measured on the continuous scale, revealed a significant
association with severe orofacial pain, with an OR of 1.2.
Women with signs of depression (HADS-D >8) were two
times more likely than women without signs of depression
to exhibit severe orofacial pain. Thus, a lower OHIP-5 score
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Table 5. Multivariable logistic regression analysis of factors related to the dependent variable severe orofacial pain in a cross-sectional female rep-

resentative cohort.

Odds ratio 95% Cl Regression coefficient Standard error p-value
Signs of anxiety HADS <8 1.0
HADS-A HADS >8 1.1 0.6-2.1 0.19 0.3 75
Signs of depression HADS <8 1.0
HADS-D HADS >8 2.1 1.1-4.3 0.12 0.4 .03
SOC-13 score 0.96 0.94-0.99 —0.39 0.01 .003
OHIP-5 score 1.2 1.1-1.3 0.19 0.04 <.001
Age 38 years 1.0
50 years 1.2 0.7-2.0 0.19 0.3 45
Examination year 2004 1.0
2016 1.1 0.7-1.9 0.12 0.3 .65
Marital status Single 1.0
With partner 1.6 0.9-2.6 0.44 0.3 .08
Educational level High 1.0 48
Medium 0.5 0.2-1.7 —0.66 0.6 27
Low 1.1 0.6-1.8 0.72 0.3 .79

Model with the dichotomous, categorical variables of anxiety and depression. The values of SOC-13 and OHIP-5 are continuous while age, examin-
ation year, marital status and education level are other independent ordinal categorical variables.

Bold values highlight the significant associations.

and HAD-D score, and a higher SOC-13 score protected
against the likelihood of exhibiting severe orofacial pain.
Anxiety (HADS-A > 8), level of education, marital status, age
and examination year were not significant when it came to
explaining severe orofacial pain.

Discussion

The purpose of the present study was to explore the associ-
ation between TMD-related pain in the jaws and head and
psychological distress in a population-based female sample.
Our main findings revealed poorer oral health-related quality
of life, higher anxiety and depression, and lower sense of
coherence when severe pain was reported.

Women with severe orofacial pain were not separated in
terms of location, that is, muscle or joint. Studies are incon-
sistent about whether a difference exists in relation to psy-
chosocial profile [14,29,30]. The womens experienced
location of the pain was not confirmed by examination and
therefore it was not suitable to make this distinction in the
analysis. Also, the reported prevalence of severe orofacial
pain, which encompasses chronic, long-lasting and high pain
estimates, probably includes women with both peripheral
and central sensitization [15].

The evaluated psychological aspects had a significant rela-
tionship with orofacial pain in the cross-sectional analysis.
However, the effect sizes showed low-to-moderate strength.
Signs of anxiety was not significant in the regression analysis,
in contrast to the OHIP score, the SOC score and signs of
depression. It has been suggested that psychological distress
co-exists with chronic pain and can be seen as both con-
founder and mediator [31,32]. For example, depressive symp-
toms might affect the way a person rate their pain, since
depression is associated with negative cognitive patterns.
Being exposed to pain might also enhance a depressive
state. Moreover, depressive symptoms can influence the
treatment outcome [15,32,33]. The prevalence of signs of
anxiety and depression in the total group was similar to that
in the general female population in Sweden [34,35].

Further, the values of SOC-13 were consistent with other
epidemiological studies [36] for Swedish women of this age.
Also, the severe orofacial pain group had a significantly
lower mean SOC-13 score than non-cases and this finding is
in line with findings in other TMD-pain studies [37]. The
regression model showed a significant impact of SOC on
severe orofacial pain. A stronger SOC is related to a lower
risk for severe orofacial pain, and it is possible to speculate
that low scores reflect a poorer ability to cope successfully
with pain. One point increment on the SOC scale gives an
odds of 95% of the previous (lower) score adjusted for the
other included independent variables. The proportion of
high OHIP-5 scores in the orofacial pain group underline that
pain is an important dimension of OHRQoL.

Hence, when meeting a person with pain it is important
to know that they could be vulnerable regarding psycho-
logical distress, but also, that a treatment addressed towards
the pain, might result in a lower impact from psychological
distress. The OHIP-5 may be one of the instruments used in
evaluating treatment.

Strengths and limitations of the study are that implica-
tions are limited to the observed subjects, women of this
age in Sweden. Further, due to the cross-sectional design,
the associations in the study cannot be seen as causal. The
formed variable, severe orofacial pain, was based on ques-
tions that intentionally reflected the subjects’ own percep-
tion. The validity and reliability of the questions are not fully
known [22]. Another weakness was that pain from conditions
other than TMD and related headache were not controlled
for. The symptoms were not indifferent or transient, but
care-seeking behaviour is not known. Another limitation of
this cross-sectional study was that the data were collected
from four cohorts, although they did not differ in relevant
respects. The positive characteristics of the study, in addition
to the systematic random selection, were a considerable
number of attendees and an acceptable participation rate.
The participation in the PSWG demanded a considerable
amount of time (half a day plus time for the questionnaires),
in comparison with, for example, a mail survey. It may be
speculated that the results have underestimated the effects



of socio-economic factors [38], since income is not a known
factor. The characteristics of non-participants are not fully
known [21]. On the other hand, the scores on the instru-
ments included in the total group were considered similar to
those in other epidemiologic studies, with respect to age
and gender.

These results thus suggest that the association between
TMD-related symptoms and psychological distress in the
population is similar to that in comparable clinical groups
[11,30]. One exception might be the aspect of anxiety found
in care-seeking samples but not so markedly among women
with symptoms in the population in this study. It is possible
to speculate that this feature is linked to care-seeking behav-
iour. A comparison to the other limited number of popula-
tion-based studies is difficult due to different questionnaires
and methods [4,7,13]. However, our results are similar to the
findings by Kindler et al [13] with respect to psychological
distress, specifically the role of anxiety and depression in
relation to pain. To draw more robust conclusions about
external validity, future studies require a similar examination
in a population-based group and in a patient group.

To conclude, middle-aged Swedish women, representative
of the population, reported TMD-related pain and displayed
psychological characteristics in line with earlier, similar inves-
tigations. Severe orofacial pain was associated with poor oral
health-related quality of life and more psychological distress,
thus rejecting the null hypothesis of the study.
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