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ABSTRACT

Objective: We investigated the prevalence of mood and anxiety disorders in patients with chronic
low back and neck pain caused by disc herniation and the relationships between pain and mood,
and anxiety disorders.

Methods: In total, 149 patients with disc herniation and 60 healthy subjects were included. Disc
herniation was diagnosed based on a physical examination and magnetic resonance imaging.
Mood and anxiety disorders were diagnosed using the Structured Clinical Interview of the
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition/Clinical Version.

Results: The mean age of the study subjects (n=209) was 45.96 + 11.45 years. Seventy (46.6%)
patients with disc herniation met the criteria for at least one mood or anxiety disorder. The
prevalence rates of mood and anxiety disorders were 16.6% and 35.8%, respectively. The most
common specific diagnoses were major depression (n=25, 16.9%) and generalised anxiety
disorder (n =19, 12.8%).

Conclusions: Mood and anxiety disorders were more commonly seen in patients with lumbar or
cervical disc herniation than in those without herniation. No relationship was detected between
pain severity and mood or anxiety disorders. However, mood and anxiety disorders were associated
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with neurological deficits.

Introduction

Chronic pain is one of the most common conditions for
which patients seek treatment, as it leads to social and
economic problems (Schappert and Nelson 1999; Blyth
et al. 2001; Currie and Wang 2004). Chronic pain is
defined as pain that persists for longer than the
expected time frame for healing or pain associated
with progressive, non-malignant disease (Annagur et al.
2014). The prevalence of chronic pain is approximately
8-60% (Schappert and Nelson 1999; Blyth et al. 2001;
Currie and Wang 2004). Psychiatric disorders, particularly
depression, are more commonly seen in patients with
chronic pain. Accordingly, pain is frequent in patients
with depression. Depression was three times more likely
to occur in patients with chronic pain compared with
those without pain, and increased pain severity
increased the risk for developing depression (Dworkin
and Gitlin 1991; Magni et al. 1993; Taloyan and

Lofvander 2014). The prevalence of chronic pain in
patients with depression was 65% (Bair et al. 2003).
There is a bidirectional relationship between depression
and chronic pain, suggesting that depression and pain
exacerbate each other and have similar pathophysio-
logical mechanisms (Gallagher and Verma 1999; Blier
and Abbott 2001).

Disc herniation is one of the most frequent causes of
chronic low back and neck pain (Finneson and Schmidek
2000). Disc herniation occurs most frequently in patients
20-64 years of age, with maximum prevalence at 35-45
years of age. Neuropathic symptoms such as radicular
pain, loss of sensation and motor deficits are common
clinical symptoms (Kelsey and Hardy 1975; Weber 1994).
Several studies have examined the relationships
between pain and psychiatric disorders in patients with
chronic low back and neck pain (Bacon et al. 1994;
Dindar et al. 2009; Heitz et al. 2009; Ramond et al. 2011;
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Guclu et al. 2012; Altug et al. 2015). However, the
causes of low back and neck pain were not specified
in most of these studies. Our methodology differed
from that in other studies, as we determined the causes
of pain.

We investigated the prevalence of mood and anxiety
disorders in patients with chronic low back and neck
pain caused by disc herniation and the relationship of
pain with mood and anxiety disorders.

Method

A total of 149 consecutive patients with chronic low
back or neck pain who were diagnosed with disc
herniation and admitted to the physical and rehabilita-
tion outpatient clinic were consecutively included in the
study. Inclusion criteria were >18 years of age, no prior
back or neck surgery, and absence of chronic medical
diseases such as hypertension, diabetes mellitus, or
hyperlipidemia. Exclusion criteria were <18 years of age,
taking medication for a chronic medical illness, using of
narcotics, drug or substance addiction, previous spinal
surgery and use of psychotropic drugs such as anti-
depressant or anxiolytic drugs for a psychiatric disorder
or for any other reason in the past 3 months. The study
sample also included a control group composed of 60
hospital personnel and their relatives who were matched
for socio-demographic characteristics with the disc
herniation patients. The control group had the same
exclusion criteria as those for the patient group.

Disc herniation was diagnosed based on a physical
examination and magnetic resonance imaging (MRI).
Mood and anxiety disorders were diagnosed using the
Structured Clinical Interview (SCID-I) of the Diagnostic
and Statistical Manual of Mental Disorders, Fourth
Edition/Clinical Version (First et al. 1997). A visual
analogue scale (VAS) was used to assess pain severity
(Wewers and Lowe 1990). The Hamilton Depression and
Hamilton Anxiety Scales were used to determine the
levels of depression and anxiety, respectively (Yazici
et al. 1998; Akdemir et al. 2001).

This study was approved by the local ethics com-
mittee. The characteristics and procedures of the study
were explained to the study participants, and oral and
written informed consent was obtained. The patients
were referred to the psychiatric outpatient clinic after
physical assessments of the musculoskeletal system
and recording of socio-demographic characteristics.
Psychiatric interviews were carried out by a psychiatrist
with at least 5 years’ experience with psychiatric
disorders and diagnostic instruments. The psychiatrist
was blinded to the patient musculoskeletal system
evaluation results.

Statistical analysis

Data analyses were performed using SPSS ver. 16.0 for
Windows (SPSS, Inc., Chicago, IL). All variables were
tested with the Kolmogorov-Smirnov test to determine
normality of the data distributions; all data were
normally distributed. Categorical variables were com-
pared using the chi-square or Fisher's exact test.
Continuous variables with non-normal distributions
were analysed using the Mann-Whitney U-test.
Spearman’s rank correlation analysis was used to evalu-
ate associations between non-normally distributed para-
metric variables. Two-sided p values <0.05 were
considered significant.

Results

The mean age of the study subjects (n=209) was
4596+ 11.45 years. Most of the participants were
married (n =187, 89.5%), unemployed (n =155, 74.2%)
and primary school graduates (n=178, 85.2%). No
significant differences were observed in the socio-
demographic characteristics between the patient and
control groups (Table 1). Seventy-six (51%) patients had
lumbar disc herniation, and 73 (49%) had cervical disc
herniation. A total of 135 (90.6%) patients had radicular
pain. Only seven (3.3%) patients showed a neurological
deficit due to disc herniation. MRI indicated the presence
of multiple herniations in 32 (15.3%) patients with disc
herniation. The most common type of herniation was a
bulging disc (n=97, 46.9%). No sequestration-type
herniation was detected.

Table 2 shows the prevalence rates of psychiatric
disorders in patients with disc herniation. According to
the SCID-I, 70 (46.6%) patients with disc herniation met
the criteria for at least one mood or anxiety disorder. The
prevalence rates of any mood or anxiety disorder were

Table 1. Sociodemographic and clinical features of participants.

Patient group Control group p Value

Age, mean £ SD, years 46.12+12.12 4543+9.17 0.662°
Gender, n (%)

Female 76 (51%) 30 (%50) 0.895°
Marital status, n (%)

Married 135 (90.6%) 52 (%86.7) 0.401°
Educational status, n (%)

Primary school 128 (85.9%) 50 (83.3%) 0.075°

Lyceum 13 (8.7%) 8 (13.3%)

University 8 (5.4%) 2 (3.4%)
Employment status, n (%)

Unemployment 115 (77.2%) 40 (66.7%) 0.116°
HAM-A, mean +SD 12.66+9.5 5.88+5.90 0.000°
HAM-D, mean = SD 425+3.72 2.75+2.07 0.034°

Notes: HAM-A, Hamilton Anxiety Scale; HAM-D, Hamilton Depression Scale.
“Mann-Whitney's U-test.
BChi-square test.



Table 2. Prevalence of psychiatric disorders in patients with disc
herniation.

Patient  Control
group  group

Any mood disorder 25 (16.9) 4 (6.7) 0.35(0.17-1.05) 0.075
Major depression 25 (16.9) 4 (6.7) 035 (0.17-1.05) 0.075
Dysthymia 0 0 - -

Bipolar disorder 0 0 - -
Any anxiety disorder 53 (35.8) 4(6.7) 0.12 (0.04-0.37) 0.000
Generalised anxiety disorder 19 (12.8) 2 (3.3) 0.23 (0.05-1.03) 0.039
Panic disorder 0 0 - 1.000

Psychiatric disorder, n (%) OR (95% Cl) p Value?

Obsessive—compulsive disorder 10 (6.8) 2 (3.3) 0.47 (0.10-2.23) 0.337
Specific phobia 7 (47) 2 (3.3) 0.69 (0.14-3.43) 0.654
Social anxiety disorder 1(0.7) 2 (3.3) 5.60 (0.45-56.98) 0.200

Anxiety disorder not otherwise 24 (16.2) 1(1.7)
specified

Post-traumatic stress disorder 0 0 -

Any mood or anxiety disorder 69 (46.6) 8 (13.3) 0.17 (0.07-0.39)  0.000

0.08 (0.01-0.66)  0.001

?Chi-square test. The bold values indicate statistical significance.

16.6% and 35.8%, respectively. Anxiety disorders were
more prevalent than mood disorders among the
patients. The prevalence rate of patient with a diagnosis
of two or more psychiatric disorders were 6.8% (n=10).
None of the patients with disc herniation had a diagnosis
of dysthymic disorder, bipolar disorder or panic disorder.
The most common specific diagnoses were major
depression (n =25, 16.9%), generalised anxiety disorder
(GAD) (n=19, 12.8%), and anxiety disorder not other-
wise specified (NOS) (n =24, 16.2%). Anxiety disorders,
including GAD (OR=0.230) and anxiety disorder NOS
(OR =0.08), were more prevalent in the patient than in
the control group. We found no significant differences
between the groups with respect to the prevalence of
major depression, obsessive—compulsive disorder, spe-
cific phobias or social phobia.

Patients with disc herniation with and without any
mood or anxiety disorder were similar in age (Z= —0.503,
p=0.615), employment (x*=2.037, p =0.154), type and
location of disc herniation (p>0.05), multiple disc
herniation (x> =0.979, p=0.957), radicular pain
(x**=2.175, P=0.140) and VAS score (Z=-1.151,
p =0.250). Mood and anxiety disorders in patients with
disc herniation were more prevalent in females
(x**=0.489, p=0.032), those with low educational
level (x*>=6.079, p=0.048) and those with neurologic
deficits (x* = 6.650, p=0.010).

A multivariate logistic regression analysis indicated
that sex [Wald X2, 3.90; standard error (SE), 0.342; OR
1.966; p = 0.048], neurological deficit [Wald X?, 4.25; S.E.,
1.081; odds ratio (OR), 2.198; p=0.039], but not age
(Wald X2, 1.03; SE, 0.015; OR, 0.985; p =0.310), VAS score
(Wald X2, 1.57; SE, 0.342; OR, 1.279; p=0.209) or
spondylolisthesis (Wald X?, 2.03; SE, 1.141; OR, 0.196;
p=0.153) were independent predictors of mood and
anxiety disorders.
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Discussion

The prevalence of any mood or anxiety disorder was
47.3% in patients with chronic pain caused by disc
herniation, whereas it was only 13.3% in control subjects.
The prevalence rate established in the patients with
chronic pain was higher than that in control subjects and
higher than the estimated prevalence of Axis 1 psychi-
atric disorders in the general population (Bijl et al. 1998;
Andrews et al. 2001; Vicente et al. 2004). Several studies
have shown that a significant percentage of patients
with chronic low back and neck pain have some kind of
psychiatric disorder (Ay and Evcik 2008). However, no
study has examined the relationships between back and
neck disc herniation and psychiatric disorders. Studies
that have examined the relationships between psychi-
atric disorders and disc herniation were generally
conducted on patients with chronic nonspecific low
back and neck pain (Bacon et al. 1994; Diindar et al.
2009; Heitz et al. 2009; Ramond et al. 2011; Guclu et al.
2012; Altug et al. 2015).

Major depression was detected in 16.9% of the
patients with disc herniation in our study. Although
the prevalence of depression was approximately 2.5
times higher in patients with disc herniation than that in
control subjects, no significant difference was detected
between the groups. Very few published studies are
available to compare with our data. One report indicated
that the prevalence of depression in patients with
chronic pain was 22-78% (Haythornthwaite et al.
1991), and another reported that depressive symptoms
occurred in 87% of patients admitted to a pain centre
(Dilbaz et al. 1997). These reported rates are higher than
ours, which may have been due to several factors. First,
previous studies did not establish a pain source. Second,
the lower prevalence of mood and anxiety disorders in
our study may have been due to our use of the SCID in
place of self-report scales for diagnosing psychiatric
disorders. Similar results to ours have been reported in
studies that used similar methodology. Those studies
reported that depression in patients with chronic pain
was three times greater than that in patients without
chronic pain (Dworkin and Gitlin 1991; Magni et al. 1993;
Taloyan and Lofvander 2014). These data are similar to
our study, which was also conducted using the semi-
structured interview method. The prevalence of depres-
sion was 8-50% in a study that used a structured
interview, which is more precise for diagnosing depres-
sion than other methods are Aslan and Nazliel (2002)
and Annagur et al. (2014). Although the methodology
used in our study was similar to that used by Annagur
et al. (2014), the low incidence of depression observed in
our study could have resulted from excluding patients
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with substance abuse or drug dependency. Another
reason for the failure of achieving statistically significant
difference of major depression may be associated with
relatively small sample size of the current study.

Some type of anxiety disorder was detected in 31.8%
of our patients with disc herniation. The prevalence of
any anxiety disorder was significantly higher in patients
with disc herniation than that in control subjects. GAD
and anxiety disorder NOS were more common in the
patient group than those in the control group. No study
has explored the association between anxiety disorders
and pain in patients with disc herniation. Studies of
patients with chronic pain have reported a comparable
incidence of anxiety disorders (Tutincli and Gilinay
2011). McWilliams et al. (2003) found that anxiety
disorders were present in 35% of a nationally represen-
tative sample of patients with chronic pain. Another
study showed that GAD was the most common psychi-
atric disorder among patients with chronic pain
admitted for primary healthcare (Wittchen et al. 2002).
These findings are consistent with our data.

Psychiatric disorders may cause the emergence of
chronic non-specific pain or may exacerbate existing
pain (Von Korff and Simon 1996; Altindag et al. 2006),
and a bidirectional relationship between pain and
psychiatric disorders has been reported (Yazici et al.
2003). Psychiatric disorders, particularly anxiety dis-
orders, can increase sensitivity and reduce tolerance to
pain (Sternbach 1978; Bouckoms et al. 1985). In our
study, the prevalence of any type of mood or anxiety
disorder was higher in patients with chronic low back
and neck pain than it was in control subjects, indicating
a relationship between mood or anxiety disorders and
chronic pain associated with disc herniation. However,
no relationship was detected between radicular pain
(caused by compression of the nerve root by a herniated
disc) and mood or anxiety disorders. We believe that
nociceptive pain rather than radicular pain may play a
more important role in the development of psychiatric
disorders.

One of the most important findings from our study
was the role of neurological deficits caused by disc
herniation in the development of psychiatric disorders.
In our study, any type of mood or anxiety disorder was
more commonly seen in patients with a neurological
deficit. The multivariate regression analysis indicated
that the presence of a neurological deficit was an
independent predictor of a psychiatric disorder. Previous
studies have suggested that neurological deficits may
play a role in the development of psychiatric disorders in
patients with chronic conditions (Herrmann et al. 1998;
Oguzhanoglu 2001). Depression is more common in
patients with a neurological deficit and in those with a

long-term chronic disease (Oguzhanoglu 2001).
Depression is diagnosed in one-third of patients with a
neurological deficit caused by a cerebrovascular disease,
and the development of depression is independent of
brain lesion size and location in patients with a
cerebrovascular disease (Herrmann et al. 1998).
Moreover, the functional deterioration associated with
symptoms has been proposed to be associated with
depression (Herrmann et al. 1998). All of these findings
are consistent with our results.

Some limitations of this study should be mentioned.
First, the study group was not homogenous in terms of
type or location of the disc herniation. Second, the
control group was relatively smaller than the patient

group.

Conclusion

Mood and anxiety disorders were more common among
patients with lumbar or cervical disc herniation.
Although a relationship between chronic pain and
psychiatric disorders was identified, no relationship was
detected between pain severity and mood or anxiety
disorders. However, mood and anxiety disorders were
associated with neurological deficits.

Key points

e Mood and anxiety disorders were common in
patients with chronic pain caused by disc herniation.

e The present study showed that neurological deficit
may play more effective role in development of
mood and anxiety disorders rather than pain
severity.

e The current study showed that there is no relation-
ship between psychiatric disorders and either level
or type of disc herniation.
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