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Abstract

Introduction: Orofacial pain can be highly distressing, affecting 10% of the population and is associated with psychological symptoms. This study aims to assess the
frequency of such psychological symptoms in orofacial pain patients compared to a control group and how these symptoms change with treatment. The effect of social
deprivation will also be explored.

Method: We conducted a prospective study comparing 342 consecutive referrals to the pain clinic over a nine-year period with 100 controls. Exclusion criteria involved
patients with dental/dentoalveolar pain or trigeminal neuralgia. The chronic faical pain patient’s data was collected from validated questionnaires completed at every
consultation. The somatic diagnoses were based on a interview process with one consultant conducting the pain clinic.

Results : The average age of patients and controls was 49.5 years. There was a statistically significant difference (p = 0.032) between the anxiety and depression
scores respectively of patients (average 8.6 & 6) and controls (6 & 2.1). The pre-treatment anxiety scores were statistically significantly higher in improvers compared to
non-improvers (p < 0.05) but not with the depression scores.

Conclusion: Forty-two percent of patients reported improvement in their symptoms. A statistically significant correlation was found between anxiety and improvement
following treatment, however not in depression scores. It is evident that while pain is managed effectively and anxiety is successfully reduced, depression is not treated.
Deprivation is not a confounding factor in the experience of pain, anxiety, depression or improvement in symptoms. Therefore, treatment can be beneficial in reducing
anxiety. However, this was not the case for depression scores and improvement following treatment and therefore it is unclear whether there was a psychological health
benefit to these patients following treatment.

Introduction seek healthcare advice. Chronic pain is widespread in the
community and prevalence has been reported to range from
For descriptive purposes we categorise pain into two groups: 19% [1], to 53.8% [2], of the general population.

1) Acute pain which acts physiologically to warn the body of
an impending injury. 2) Chronic (pathological) pain which
could be defined as pain which persists after the stimulus that

Orofacial pain represents a significant proportion of all
chronic pain [3]. A systematic review of population based
epidemiological studies of orofacial pain reported the median

induced it has resolved or pain which cannot be attributed to an prevalence of orofacial pain affecting the population to be 13%
obvious stimulus. Pain may be regarded as the sixth sense and [4]. In 2001, it was reported that facial pain affects at least 10%
it is widely accepted as the most common reason that patients of the adult population and 50% of the elderly population [5].
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Orofacial pain can be highly distressing and this is
demonstrated by the model of the sensory homunculus,
where a significant proportion of the cerebral hemisphere
is represented by the head and in particular the lips and
oral cavity. Orofacial pain includes dental, musculoskeletal,
neurological and vascular pain. The majority of orofacial pain
patients however will have more than one pain diagnosis at
any given time [6]. Females are affected more commonly than
males and the majority of patients are between 40 and 60 years
of age [2]. The somatic, emotional and social wellbeing of this
patient group is significantly affected by their chronic pain [2].
Depression rates of up to 50% and anxiety levels of 15% have
been reported in this group of patients [7]. Pain therefore is
a physiological sensation with components of emotional and
psychological undertone. Psychosocial components of pain can
either be an effect or driver of pain especially in the chronic
pain state. An association between chronic orofacial pain
and psychosomatic disorders including fibromyalgia, chronic
fatigue syndrome, poor sleep, irritable bowel syndrome,
dysmenorrhea and chronic back pain has been well documented
[5,7,8].

In light of these findings the aims of this study were:

a) To assess the levels of anxiety and depression in patients
with chronic orofacial pain referred to a dedicated
orofacial pain clinic in the United Kingdom

b) To compare levels of anxiety and depression of orofacial
pain patients with a control group

c¢) To analyse any changes in symptoms following
treatment along with post treatment anxiety and
depression scores, to determine the presence or absence
of any positive correlation

d) To determine if pre-treatment anxiety and depression
scores, serve as a predictor of response to treatment

e) To assess the impact of deprivation on pain by using the
Scottish Index of Multiple Deprivation (SIMD) scores or
social deprivation of patients attending the Pain Clinic
and to compare this to the control group

f) To assess the impact of deprivation on pain, specifically
to examine for an association between SIMD score and
presenting level of anxiety and depression.

Methods

This was a retrospective study comparing two groups. The
test group was selected from consecutive patient referrals to
the pain clinic over a nine-year period from March 2008 to
March 2017. Exclusion criteria involved patients that received
a diagnosis of organic dental/dentoalveolar pain or trigeminal
neuralgia. A total of 342 patients were included in the study.
For the test group data was collected retrospectively from
questionnaires routinely completed at every consultation. The
diagnoses were reached on the basis of a formal interview
process with one Consultant conducting the Pain Clinic. The
control group was selected from patients that were referred
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consecutively to the Combined Department of Oral and
Maxillofacial Surgery and Oral Medicine, over a three-month
period from March to May 2011 (Table 1). The demographics of
the control group were matched with the test group in relation
to age and gender, and patients were deemed suitable as
controls if they answered “no” to the following two questions:

1. Do you have any pain in your head and neck?

2. Have you had any pain in your head and neck for the
past 6 months?

Atotal of 100 patients were in the control group. Institutional
approval was given for recruitment of the control group under
local procedures for the conduct of audit and service review.

Anxiety and depression levels were quantified by the HAD
(Hospital Anxiety and Depression) scale before treatment.
The scale involves a 14-item self-administered rating scale
consisting of 2 subscales: seven items measuring anxiety and
seven items measuring depression [9]. A score of greater than
8 identifies possible and probable anxiety or depression with
high sensitivity and specificity [10]. Scores from 10-14 are
said to represent moderate anxiety or depression and scores
>15 have been reported to represent severe disease [11]. The
maximum score is 21 in each domain. A review of the validity
of the HAD scale conducted in 2002 concluded that the HAD
questionnaire performs at least as well as more comprehensive
instruments used for identification of anxiety and depression
[10].

Following treatment anxiety and depression levels of
the pain group were analysed again as part of ongoing
clinical practice. These levels were correlated with a reported
improvement or lack of improvement of symptoms following
treatment. Statistical analyses were carried out using the
Statistical Package for the Social Sciences, Version 19.0 for
Windows. Mann Whitney tests were carried out to compare
anxiety and depression scores with controls and paired t-tests
to compare scores pre and post treatment. Unpaired t-tests
with Welch correction were carried out to compare pre-
treatment anxiety and depression scores in improved and not
improved groups.

The postcodes of the test group were analysed by means
of SIMD deciles from 2012 to derive deprivation status and
compared to controls. Deciles were compared between patients
without anxiety to those with moderate anxiety and severe
anxiety. Also we compared the SIMD deciles between patients
with moderate and severe anxiety. The same tests were carried
out for depression. Treatment of pain patients included

Table 1: Demographics of pain patients and controls.

Pain patients Controls

Total no of patients 342 100
Males 70 (20%) 22 (22%)
Females 272 (80%) 78 (78%)

Mean age (years) 49.5 (range 16-87) 50 (range 19-81)
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medical management, cognitive behavioural therapy (CBT) and
no active intervention.

In the test group there were 342 patients, 70 (20%) males
and 272 (80%) females. The mean age was 49.5 years with a
range of 16 to 87 years (Table 1).

Results
Their symptoms were classed as:
1) Persistent facial pain- 59%
2) Temporomandibular joint dysfunction (TMD)- 35%
3) Burning mouth syndrome- 6%

At initial presentation, the mean anxiety score in pain
patients was 8.5, with a range of zero to 21. The mean depression
score for the pain group was 6.01, with a range of zero to 20
(Figure 1). A total of 25% of the test group had an anxiety score
of 10-14 (mild to moderate anxiety) and 14% of test group had
an anxiety score of more than 15 (moderate to severe anxiety.)
In relation to depression, 15% of the test group had a score of
10-14 (mild to moderate depression) and 7% had a depression
score of greater than 15 (moderate to severe depression.) See
summary in Table 2.

There were 100 controls which included 22 (22%) males and
78 (78%) females, with a mean age of 50 years (Table 1). The
mean anxiety score was 6 and the mean depression score was
2.1 (Figure 1). There was a statistically significant difference
between the anxiety and depression scores in the pain group
and the controls, with a p value = 0.032 for anxiety and also
depression, which is highly significant.

Treatment given to pain patients are summarised in Table

In 42% (143) of pain patients there was a reported
improvement in symptoms following treatment, 35% (118) did
not report improvement following treatment and in 24% (81)
of cases the result was unknown as patients did not return for
follow up (Table 4).

M pain patients M controls

85

Depression

Anxiety
I ¢
— s
I -

Figure 1: Anxiety and depression scores in pain patients and controls pre-treatment.

Table 2: Pre-treatment anxiety and depression scores of pain patients.

Pre-treatment Anxiety: Anxiety: Depression: Depression:
scores 10-14 >15 10-14 >15
Pain patients 25% (84) 14% (49) 15% (51) 7% (24)

Control patients 15%(15) 5(5%) 3% (3) -
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Table 3: Treatment given to pain patients.

Unknown (not

Int ti | Medicati CBT S
ntervention one edication urgery recorded)
No of 21%*
63%* (215) 8%* (28 0.3%* (1 8%* (26
patients (72) e (215) 8%+ (28) 6 (1) & (26)

*Percentages do not add up to 100% due to rounding of numbers

W Anxiety

Total patients pre tx NG 2.5
Total patients post tx NN .06
Improved patients pre tx I .8
Improved patients post tx  INNNEEGEGG—_—— 2.1
Not improved patients pre tx NI 2.5
Mot improved patients post tx I .6

Figure 2: Anxiety levels pre and post- treatment.

Table 4: Improvement in symptoms following treatment.

Improvement post
treatment

No improvement post
treatment

Unknown

No of

patients 42% (143)

35%* (118) 24%* (81)

*Percentages do not add up to 100% due to rounding of numbers

Following treatment, patients demonstrated an overall
decrease in anxiety levels from a mean of 8.5 to 8.06 and this
was statistically significant with a p value of < 0.05 (Figure
2). Patients that reported improvement following treatment
demonstrated a decrease in anxiety levels from a mean of 8.8
to 8.1 (Figure 2).

This decrease was not statistically significant, with a p value
of 0.155. In the patient group that showed no improvement in
symptoms, the anxiety levels were slightly increased following
treatment, from a mean of 8.5 to 8.6 (Figure 2). This increase
again was not statistically significant, with a p value of 0.741.

Overall the depression scores showed a slight increase, with
a mean value of 6.01 pre-treatment and 6.17 post-treatment
(Figure 3). Depression scores in the pain improved group pre-
treatment had a mean value of 6.4 and post-treatment slightly
decreased to 6, this was not statistically significant (p value
0.338). In the pain non-improved group mean depression
scores were 6.9 pre-treatment and post-treatment at 6.8 (p
value 0.737) there was no statistically significant difference.

Differences in the pre-treatment anxiety scores in the
improved and non-improved groups and also the pre-
treatment depression scores for the same groups were analysed
using Mann-Whitney tests to assess statistical significance
and are shown in Figure 4. This difference was not statistically
significant for depression scores (U = 7886 p value = 0.364).
However, a statistically significant difference (U = 7086 p value
= 0.025) was seen when comparing the pre-treatment anxiety
scores in the improved and non-improved groups.

We also looked at the anxiety levels in males versus females,
mean 8.76, median 8 and found that there was no statistically
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significant difference between the two groups (U = 9208 p value
= 0.673). Similarly, the depression scores in males and females
were not statistically different (U = 8982 p value = 0.466).

The mean SIMD of patients attending the pain clinic
was 6.53 (Table 5) and the mean SIMD of controls was 6.88,
Mann-Whitney test showed that these two groups were not
statistically significantly different (p value = 0.32.)

On comparison of SIMD deciles between patients without
anxiety (mean 6.7, median 7) and those with moderate anxiety
(mean 6.6, median 7) and severe anxiety (mean 6.3, median
7) as shown in Table 6, no statistical significance was found
(Table 7).

On comparison of SIMD deciles between patients without
anxiety (mean 6.7, median 7) and those with moderate anxiety
(mean 6.6, median 7) and severe anxiety (mean 6.3, median
7) as shown in Table 6, no statistical significance was found
(Table 7).

Similarly, no statistical significance in SIMD was detected
between patients without depression (mean 6.67, median 7)

B Depression

Total patients pre t« NG .01
Total patients post tx NG .17
Improved patients pre tx [N .4
Improved patients post tx NN -
Not improved patients pre tx NI .9
Not improved patients post tx NI .8

Figure 3: Depression levels pre and post-treatment.

Hmproved M Not improved

Depression

|"
=

6.9

8.8
Anxiety

8.5

Figure 4: Depression levels pre and post-treatment.

Table 5: SIMD scores including the overall mean and the mean for improved and
non-improved patients.

SIMD Mean Improved patients Non improved patients

2012 decile 6.53 6.78 6.53

Table 6: SIMD scores for patients without anxiety (HAD score <8), with moderate
anxiety (HAD score 10-14), with severe anxiety (HAD score >15) and SIMD scores for
patients without depression (HAD score <8), with moderate depression (HAD score
10-14) and severe depression (HAD score >15).

SIMD No Anxiety: Anxiety: No Depression: Depression:

anxiety 10-14 >15 depression 10-14 >15
2012 6.76 6.68 6.31 6.67 6.24 6.25
decile
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Table 7: Mann Whitney tests comparing SIMD values between patients without
anxiety to those with moderate and severe anxiety and comparing values between
patients with moderate anxiety and severe anxiety.

Statistical No Moderate No
anxiety anxiety  anxiety

Severe
anxiety

Moderate
anxiety

Severe
anxiety

difference
p value 0.83 0.76 0.66

Table 8: Mann Whitney tests comparing SIMD values between patients without
depression to those with moderate and severe depression and comparing values
between patients with moderate depression and severe depression.

Statistical No Moderate No Severe  Moderate  Severe
difference depression depression depression depression depression depression
p value 0.51 0.79 0.47

and those with moderate (mean 6.24, median 6) and severe
depression (mean 6.25, median 8) and is shown in Table 8.

Finally, when the SIMD of improvers (n=143, mean 6.78,
median 8) was compared to non-improvers (n=118, mean
6.53, median 7) there was again no statistically significant
difference, p value = 0.30.

Discussion

Pre-treatment anxiety and depression scores observed in the
cohort of patients presented here were 8.5 and 6.01 respectively.
On comparison to other studies, slightly lower scores have
been reported. In a study carried out by Giannakopoulos et al,
the mean anxiety score in patients with TMD with or without
chronic facial pain, was 5.6 and the mean depression score was
4. A study of patients with chronic orofacial pain carried out
by Galli et al in 2010, reported anxiety and depression scores
at initial presentation of 7.76 and 5.72 respectively [19]. In
our study, a statistically significant difference was evident
between anxiety and depression scores of pain patients and
controls. However, the biological relevance of this difference is
questionable as the scores for the pain patients were generally
low, with the mean anxiety score just exceeding the caseness
threshold and the mean depression score falling within a
normal range.

Anxiety refers to a relatively permanent future-focused
state of worry and nervousness characterized by physical
symptoms and it is usually accompanied by compulsive
behaviour or attacks of panic [11]. Depression on the other
hand is an affective disorder characterised by a pessimistic
sense of inadequacy and a despondent lack of activity [11].
Pain is recognised as a subjective feeling engaging emotional
and affective components and is more complex than a mere
physical sensation event signalling tissue damage [10]. Genetic
predisposition, heightened anxiety and depression combined
with certain environmental factors all play an important role
in the development of chronic pain conditions [12]. In their
article reclassifying myofascial pain as persistent orofacial
muscle pain (POMP) the authors described ‘a complex disease
model’ for chronic facial pain just like other persistent pain
conditions [13]. It is well established that persistent pain may
lead to neuroplastic changes within the peripheral and central
nervous system [14], a process known as central sensitisation.
Mounting evidence suggests that regional pain syndromes,
including TMD, fibromyalgia, irritable bowel syndrome,
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headaches, chronic lower back pain and chronic neck pain
share this common pathological process [15]. This evidence is
strengthened by the fact that these disorders often co-exist
and also serve as risk factors for each other [12].

With this in mind, the management of patients with
chronic orofacial pain or POMP, it is important to address and
minimise psychosocial elements or morbidities in an attempt
to optimise treatment success. Mongini et al reported that
anxiety increases the likelihood of muscle tenderness and
facial pain [16]. Madland et al looked at patients with facial
arthromyalgia and reported that increased levels of pain lead to
elevated anxiety scores [17]. On the other hand, a recent study
looking at patients with anxiety and depression demonstrated
that patients with co-existing pain are more prone to chronic
anxiety and/or depression and an overall poorer disease
progression [18]. It recommended to pay more attention to
pain in the management of these patients.

Optimal management of chronic orofacial pain patients
involves input from a multidisciplinary team of healthcare
workers [20, 21]. Unfortunately, availability of this skill set
within one team is rarely a reality.

The mainstay of treatment involves medical management
and some CBT. The most commonly used drugs, including
tricyclic antidepressants, anticonvulsants, Botulinum toxin,
muscle relaxants and benzodiazepines, have not been validated
in controlled clinical trials for this indication [22]. However
anecdotal evidence suggests that low dose of benzodiazepines
for a short period in acute spasmodic state taken at night
can induce muscle relaxation and improved sleep and offers
respite while long acting neuropathic analgesia like tricyclic
antidepressants have time to work.

In our study just under half of the test group reported
improvement following treatment. However, looking at
the anxiety scores following treatment in these improved
patients, there was a statistically significant difference noted
on comparison with pre-treatment scores. The pre-treatment
depression scores were not statistically significant following
treatment in the improved group. Therefore, it is evident that
while the pain is managed effectively and improvement in
symptoms and anxiety is successfully achieved, depression is
not treated and remains unchanged.

The Scottish Index of Multiple Deprivation 2012 [23],
provides a relative measure of deprivation across all of
Scotland. It combines 38 indicators across 7 domains, namely:
income, employment, health, education, skills and training,
housing, geographic access and crime. The overall index is a
weighted sum of the seven domain scores. Although it is well
recognised that lower socioeconomic status and markers of
social disadvantage, correlate with increased chronic pain
prevalence and intensity [6,24], in this study the SIMD did not
demonstrate any statistical significance between pain patients
and controls and also between patients with varying degrees of
anxiety and depression.
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Conclusion

The patients investigated in this study experienced higher
levels of anxiety and depression to other published studies.
There was a statistically significant correlation between anxiety
scores and improvement following treatment. Therefore,
treatment can be beneficial in reducing anxiety. However,
this was not the case for depression scores and improvement
following treatment and therefore it is unclear whether there
was a psychological health benefit to these patients following
treatment. In accordance with current quality assurance
standards, it would be desirable to follow-up this study with a
health outcome based assessment to analyse the relevant effect
of the current treatment regimens.

Informed consent

Verbal informed consent was obtained from all subjects
before the study. Written informed consent was not obtained
because the study was part of an ongoing service review.

Ethical approval

Ethical approval was not sought for the present study
because the study was part of an ongoing service review.
However institutional approval was given for recruitment of the
control group under local procedures for the conduct of audit
and service review. This study was completed in accordance
with the Helsinki Declaration as revised in 2013.
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