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Introduction

Back pain is common and is considered a major health concern with
lifetime prevalence estimated at over 70% in industrialized nations
(Borenstein et al., 2004). The recent burden of disease findings showed
that back pain is the leading cause of disability-adjusted life years in
Western Europe and Australia, and is ranked sixth of the top 25 diseases

for disability burden globally (Murray et al., 2012).

Disability associated with back pain can have widespread effects on
both the economy, because of extensive health care costs and absence
from work, as well as on the individuals and their family. Similar
evidence on low back pain prevalence, disease burden, and associated
risk factors have also been reported in populations in Iran (Biglarian et
al., 2012).

Chronic low back pain (CLBP), lasting more than 3 months,
accounts for no more than 10% of cases but is one of the greatest health
problems in industrialized societies, with costs of US$100-$200 billion a

year (Dagenais et al., 2008).

Pain has consistently been shown in prospective epidemiological
studies to be a risk factor for the development of depression, with people
reporting disabling spinal pain having over double the risk for developing
depression. Evidence indicates that psychological factors such as
depression can represent a significant barrier to recovery, and
psychological interventions are now part of biopsychosocial treatment
strategies for chronic pain conditions such as back pain (Linton and
Shaw, 2011; Magni et al., 1994).
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Previous reports found that between 43% and 66% of individuals
who meet the criteria for depression also report painful symptoms in
contrast to 16% of the general population. According to Lepine and
Briley (2004), probably even more than 75% of patients with depression
experience chronic or recurring pain. Likewise, patients with chronic pain
show high rates of depression, from 11% to 100% (Lépine and Briley,
2004).

Therefore, a reduction in the development of depression would be an
Important outcome for those who experience back pain. To date, there is
no previous study which reported the prevalence of depression among
Egyptian patients with CLPB. Therefore, we conducted this study to

assess the prevalence of depression among Egyptian patients with CLPB.
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Aim of the Work

To assess the prevalence of depression in patients with CLPB, using a
psychiatric diagnostic interview.
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Chapter I: Chronic Low Back Pain

Low-back pain is one of the most common painful conditions
experienced by human beings throughout their life. Lifetime prevalence
has been reported to be as high as 84% depending on the case definition
used, and no age group is spared, even children (Manchikanti et al.,
2009).

Low-back pain is also an occupational disorder and, probably, the
most common among occupational disorders worldwide (Manchikanti et
al., 2009).

Although low-back pain is not a lethal condition, it was estimated at
the third rank among all diseases by disability-adjusted life-years in 2010
in the USA, after ischemic heart disease and chronic obstructive
pulmonary disease, and at the first rank by years lived with disability. It
also ranked high globally for the same year, in disability-adjusted life-
years(Murray et al., 2013).

This chapter will provide an overview of modern concepts of chronic
low-back pain (CLBP).

A-Definition and Epidemiology of CLBP:

Low back pain is defined as “pain, muscle tension or stiffness
localized below the costal margin and above the inferior gluteal folds,
with or without referred leg pain”. With respect to pain etiology, clinical
guidelines usually call for distinguishing two main categories of low back
pain(Waddell and Burton, 2001):
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e Nonspecific low-back pain, which is defined as a condition
attributable to no recognizable known specific pathology (including

low-back pain deemed to be of mechanical origin)

e Specific low-back pain, which is defined as a condition attributable
to a recognizable known specific pathology (e.g., infection, tumor,

fracture, inflammatory process, radicular syndrome).

e Nonspecific low-back pain accounts for the vast majority (85%) of
cases of this condition; most of these cases will recover

spontaneously within a couple of weeks.

However, in some cases pain and disability have a longer duration,
so low-back pain is currently classified, with regard to duration of

symptoms, as(van Tulder et al., 2006):

e Acute: an episode of low-back pain lasting less than 6 weeks.
e Subacute: duration between 6 and 12 weeks.
e Chronic: duration more than 12 weeks.

The precise incidence and prevalence of low back pain are difficult
to characterize due to significant heterogeneity in the epidemiologic
studies. In a survey of Saskatchewan adults, 84% of participants reported
experiencing at least one episode of back pain in their lifetime (Co6té et
al., 1998).

A 2002 US National Health Interview Study found that 26.4% of the
30,000 participants had experienced at least one full day of back pain in
the past 3 months. A 2010 review article reported 1-year incidences of
first time, any time, and recurrent low back pain episodes as ranging from
1.5% to 80%, and the 1-year prevalence of low back pain ranging from
0.8% to 82.5% (Deyo et al., 2006).
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Overall, the annual prevalence of CLBP has been reported to range
from 15% to 45%, with a point prevalence of 30%. Studies evaluating
CLBP have estimated that the average age-related prevalence of
persistent low back pain is approximately 15% in adults and 27% in the
elderly(Manchikanti et al., 2009).

Contrary to the popular belief that the prevalence of low back pain is
steady or declining, studies have shown an increasing prevalence of low
back pain. Freburger etal. reported the rising prevalence of CLPB
following an evaluation of North Carolina households conducted in 1992
and repeated in 2006. The results showed an increase in the prevalence of
chronic impairing low back pain over a 14-year interval, from 3.9% (95%
confidence interval [Cl], 3.4-4.4%) in 1992 to 10.2% (95% CI, 9.3—
11.0%) in 2006 (Freburger et al., 2009).

Increases were seen for all adult age strata, in men and women, and
in whites and African Americans. The overall prevalence of low back
pain increased by 162% with increases of 226% in non-Hispanic blacks
and 219% in the 45- to 54-year-old age group. While the overall
prevalence of CLBP increased 162%, among women aged 21 to 34 it
increased 320% and among men aged 45 to 54 it increased 293%.
Furthermore, the authors also found that episodes of acute low back pain
defined as pain that limited usual activities for at least one day, but less
than three months, or less than 25 episodes of low back pain that limited
activities in the past year, increased from 7.3% to 10.5% (Freburger et
al., 2009).

B- Pathophysiology of CLBP:

1- Anatomy:
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There are 5 lumbar vertebrae, each of which is composed of a
vertebral body, 2 pedicles, 2 lamina, 4 articular facets, and a spinous
process. Between each pair of vertebrae are the foramina, openings
through which pass the spinal nerves, radicular blood vessels, and
sinuvertebral nerves. The spinal canal is formed anteriorly by the
posterior surface of the vertebral bodies, intervertebral discs, and
posterior longitudinal ligament, laterally by the pedicles, and posteriorly

by the ligamentum flavum and lamina (Delitto et al., 2012).

In the normal spine, the anterior structures including the vertebral
bodies and intervertebral discs perform weight-bearing and shock-
absorbing functions. The posterolateral structures, including the vertebral
arches, lamina, transverse, and spinous processes, provide protection for
the spinal cord and nerve roots. Balance, flexibility, and stability are
provided by the facet joints and paraspinous muscles and ligaments
(Delitto et al., 2012).

2- Physiology

Low back pain is often characterized in terms of radiologic findings
(spondylosis, spondylolisthesis, and spondylolysis) and clinical and
neurologic findings (lordosis, kyphosis, radiculopathy, sciatica).
Experimental studies indicate that mechanical low back pain can
originate in one or more of the many structures of the spine, including
ligaments, facet joints, intervertebral discs, paravertebral musculature and

fascia, and spinal nerve roots (Delitto et al., 2012).
3- The development of CLBP

e CLBP - a biopsychosocial condition
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CLBP affects the back from below the costal margin to the gluteal
fold. It is a significantly disabling condition that is responsible for long
periods of absence from work and often early retirement. Current
thinking is that CLBP is a biopsychosocial illness. This means that even
iIf an initial anatomical injury can be identified, the patient's pain
experience and disability are determined by a wide range of psychosocial
factors (Morlion, 2013).

Some of these — e.g. previous pain experiences, general and
psychological health, anxiety and fear-avoidance — are directly related to
the patient's CLBP. Others such as social wellbeing, job satisfaction,
economic status, level of education and compensation claims, have little

or no connection (Goffaux et al., 2011).

e Central sensitization

It is unclear why acute pain progresses to chronic pain in some
patients but not others. A number of patient-related risk factors have been
identified, but these can only provide an approximate probability of
chronic pain developing. Pain signals from the initial peripheral injury to
central pain pathways definitely play a role. High levels of peripheral
input increase synaptic efficacy and reduce inhibition in the CNS,

producing central sensitization (Paulson et al., 1998; Woolf, 1983).

The modulated signals are then transmitted via ascending pathways
to the brain. This maladaptive neuroplasticity enhances the pain response
to noxious stimuli in amplitude, duration and spatial extent, i.e. inducing
hyperalgesia. Also, subliminal signals from non-noxious stimuli that are
normally too weak to generate pain are now above the lowered threshold

and activate the pain circuit, causing allodynia (Pergolizzi et al., 2014).
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In addition, central sensitization appears to affect the descending
modulatory pathways that influence the clinical pain experience.
Inhibitory pathways which suppress diffuse noxious stimuli are
attenuated and facilitatory pathways are amplified, producing a net

increase in pain signal transmission (Staud et al., 2007).
e The 'neuromatrix’

The transition from acute to chronic pain may also alter the way that
pain signals are processed by the so-called 'neuromatrix' in the brain,
which integrates multiple inputs to produce the output pattern that evokes
pain. When pain becomes chronic, the efficacy of the neuromatrix is
strengthened such that less input, both nociceptive and non-nociceptive,
Is required to produce pain. The characteristic changes seen in central
sensitization are increased activity in areas of the brain involved in
processing acute pain signals (e.g. insula, prefrontal cortex), and
concurrent activity in other areas not known to be involved in acute pain
processing, such as brainstem nuclei and the dorsolateral frontal cortex
(Melzack, 1999; Moseley, 2003).

The forebrain can influence brainstem nuclei, including those
associated with descending pathways, and this offers a potential route for
cognitive thought and emotions to affect pain levels. Furthermore, there is
evidence that brain activity related to acute or subacute back pain is
limited to networks associated with acute pain, whereas in chronic back
pain the networks engage more with emotion-related circuitry (Seifert
and Maihofner, 2009).
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C-Risk Factors of CLBP:

Low back pain is a multifactorial disorder with many possible
etiologies. Consequently, to analyze the various risk factors of low back
pain and dissect this 20th-century health-care enigma, many
epidemiologic studies have focused on risk factors for low back pain,
attempting to analyze occupational, non-occupational, and psychosocial
factors. Cohen et al. concluded that the risk factors for progression to
chronic back pain are predominantly psychosocial and occupational
(Cohen et al., 2008).

1- Comorbid Factors

In an evaluation of the association of comorbidities, utilization, and
costs for patients identified with low back pain, Ritzwoller et al. showed
that diabetes, rheumatoid arthritis, anxiety, psychiatric illness, and
depression were associated with significant incremental increases in back
pain disability and costs. The prevalence of risk comorbidity was highest
for anxiety, followed by depression in fifth place, and psychosis in 12th
place out of 14 comorbid categories. Bronchial asthma, chronic
obstructive pulmonary disease, and cardio/peripheral vascular disease

occupied categories 2 to 4 (Ritzwoller et al., 2006).
2- Psychological Factors

The role of psychological distress in the development of low back
pain has been highlighted by a number of authors. Factors such as anxiety
and depression, catastrophizing, kinesophobia (fear of movement), and
somatization (the expression of distress as physical symptoms or their

persistence) have been suggested as risk factors for low back pain in
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prospective studies in adults and children (Croft et al., 1995; Larson et
al., 2004).

3- Occupational Factors

Employment and workplace factors, both physical and
psychological, have been associated with low back pain. Heavy lifting,
pushing, pulling, and prolonged walking or standing were found to be
predictors of future back pain, as well as similar associations with heavy
lifting, physical workload, job demands and control, stressful and
monotonous work, and dissatisfaction with work (Sitthipornvorakul et
al., 2011).

Vehicular driving had been associated with a higher incidence of
back symptoms and degenerative changes, and was attributed to the
effects of whole-body vibration on the intervertebral disc (Battié et al.,
2009; Palmer et al., 2008).

However, in an extensive review by the Swedish National Institute
for Work and Life, it was cautioned that though most studies revealed
significantly higher frequencies of back symptoms and degenerative
changes in the vertebrae and intervertebral discs of drivers, “uncontrolled
confounding factors may have affected the results in all studies, and the
conclusions about the causal role of whole-body vibration for observed
injuries and/or disorders, therefore, becomes uncertain.” (Wikstrom et al.,

1994)
4- Lifestyle and Social Demographic Factors

A number of lifestyle and social demographic factors have been
linked with low back pain in a variety of studies. Body mass index has

been linked to low back pain with obese people in particular at increased
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risk. Leboeuf-Yde, in a systematic review of epidemiologic literature to
establish whether body weight is truly associated with low back pain and
whether the link may be causal, showed that of the 65 studies reviewed,
32% reported a statistically significant positive weak association between
body weight and low back pain. However, one study found this to be true

only among women (Leboeuf-Yde, 2000).

In a study of the impact of body mass index on the prevalence of low
back pain in a large population, the results showed that in both sexes, a
high body mass index was significantly associated with an increased
prevalence of low back pain. While additional adjustments for education,
smoking status, leisure time physical activity, employment status, and
activity at work hardly affected these associations, there were no
interactions found with most other factors. The authors concluded that
this large population-based study indicates that obesity is associated with

a high prevalence of low back pain (Heuch et al., 2010).

Leboeuf-Yde conducted a systematic review of the literature on
smoking and low back pain in 47 epidemiologic studies. This analysis
showed consistent evidence in favor of a causal link between smoking
and low back pain (Leboeuf-Yde, 1999).

Furthermore, Leboeuf-Yde etal., in a cross-sectional postal survey
of 29,424 persons aged 12 to 41 years, showed a positive association
between smoking and low back pain that increased with the duration of
low back pain. They concluded that there was a definite link between
smoking and low back pain that increased with the duration and
frequency of the low back pain problem, but that the link was unlikely to
be causal (Leboeuf-Yde et al., 1998).
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In chronic pain settings, current cigarette smokers reported
significantly greater pain intensity and pain interference with functioning.
Symptoms were more pronounced in smokers with more severe nicotine
dependence. Smokers also are more likely to use analgesic medications
than people who have never smoked. Cigarette smokers enrolled in a
national spine network database have shown to have more severe back

pain and lower functional status than nonsmokers(John et al., 2006).

A study by Du and Leigh assessed the incidence of workers'
compensation indemnity claims across sociodemographic and job
characteristics. They looked at data spanning from 1997 through 2005
and found that the odds ratio for men and African Americans were
relatively large and strongly significant predictors of claims; significance
for Hispanics was moderate and confounded by education. Odds ratios
for variables measuring education were the largest for all statistically
significant covariates; however, neither low wages nor employer-
provided health insurance was a consistent predictor. In addition, due to
confounding from the “not salaried” variable, overtime was not a

consistently significant predictor(Du and Leigh, 2011).

Leigh etal. evaluated lifestyle risk factors to predict health-care
costs in an aging cohort. They compared annual survey data from 1986
through 1994 for lifestyle factors and health utilization from 1994
through 1998. Health-care costs in nine categories were ascertained from
validated utilization. The results showed that fewer cigarette-pack years
and lower body mass index were the most significant predictors of lower
total costs in 1998. Daily walking, measured at baseline, also predicted
lower costs for hospitalizations and diagnostic testing. They concluded
that seniors who are leaner, smoked fewer cigarettes over a lifetime,

reduced their smoking, or walked farther had significant subsequent cost
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savings compared with those with less-healthy lifestyle-related
habits(Leigh et al., 2005).

Associations between low back pain and social class, low levels of
education, and low income also have been reported. Social problems,
such as sexual and physical abuse or deterioration in social life, have

been suggested as risk factors for low back pain(Webb et al., 2003).

A study evaluating the role of overindebtedness and its association
with the prevalence of back pain showed that the point prevalence of back
pain was 80% in the over indebted compared with 20% in the general
population. Being over indebted was identified as an independent
modifier and was associated with an 11 times increased probability to

suffer from back pain(Ochsmann et al., 2009).
5- Role of Age and Degenerative Disease

Many degenerative conditions, including degenerative disc, facet,
sacroiliac joint, and other pathologies that result in low back pain, have
been viewed as a result of aging and “wear and tear” from mechanical
trauma and injuries. However, some of them are now viewed as being
determined in great part by genetic influences. Battié et al. (1995) in a
review of contributions to a changing view of disc degeneration,
concluded that disc degeneration is now considered a condition that is
primarily genetically determined, although elusive environmental factors

also play an important role.

Moreover, most of the specific environmental factors once thought
to be the primary risk factors for disc degeneration appear to have very
modest effects, if any. Other work on disc degeneration in twins

established the substantial role of heredity and disc degeneration through
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the identification of high degrees of familial aggregation, suggesting a
substantial genetic influence. However, the investigation of genetic

influences on disc degeneration is still in its infancy(Battié et al., 2009).

Increasing age has been associated with an increase in
musculoskeletal symptoms. A US national survey of physician visits
among patients aged 75 or older revealed that back pain is the third most
frequently reported symptom in general and the most commonly reported

in the musculoskeletal system(Hsiao et al., 2010).

A Canadian epidemiological report ranked back problems as the
third leading cause of chronic health problems in the 65-years-and-older
age category for women and the fourth leading cause of such problems

for men in the same age category(Hsiao et al., 2010).

Estimates of the prevalence of back pain in the USA showed higher
rates for the elderly (over the age of 65), with at least one day of back
pain in the past three months and a lifetime prevalence of low back pain
lasting at least two weeks. The prevalence of low back pain was higher in
2005 and 2006 for elderly over the age of 65. It has been stated that low
back pain usually begins early on in life, with the highest frequency of
symptoms occurring in the age range of 35 to 55, and that sickness,
absence, and symptom duration increase with age.(Blackwell et al.,
2014).

6- Role of Gender

Low back pain has been reported consistently in a higher proportion
of females than males. Back pain appears to be a significant problem
during pregnancy and often continues after delivery. In a recent

multicenter study conducted in the Spanish National Health Service, the
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four-week prevalence of low back pain and leg pain was 71.3% and
46.2%, respectively. The main factors associated with a higher likelihood
of reporting low back pain were a history of low back pain, pain both
related and unrelated to previous pregnancy and postpartum, pain
augmented by time spent in bed, and anxiety. In contrast, the factors
associated with a higher likelihood of reporting leg pain were reporting
low back pain, a lower education level, younger age, depression, a lower
number of hours of sleep per day, and a higher body mass index (Hoy et
al., 2012; Kristiansson et al., 1996; Olsson et al., 2012). (Table 1)

Table 1 shows some of the risk factors for development of low back pain (Manchikanti et al., 2014).

Physical
Factors

Comorbid Psychological Occupational Factors Lifestyle and
Factors Factors Social Factors

1- Older
age

2- Female
gender

DM 1- Depression Physically or psychologically
strenuous work

RA 2- Anxiety
Sedentary work

COPD  3- Somatization

disorder Whole body vibration

BA
Low social support in the
workplace

Job dissatisfaction

Workers compensation insurance

D- Differential Diagnosis of CLBP:

One approach to organizing the differential diagnosis of low back
pain is to consider it in terms of nonspecific “mechanical” low back pain
versus back pain with lower extremity symptoms versus systemic and

visceral diseases(Deyo and Weinstein, 2001), as shown in Table 2.

By far the most common causes of low back pain are mechanical,
representing about 97% of patients. In clinical practice, it is often difficult

to determine the precise source of a patient’s mechanical back pain. Deyo
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and Weinstein have reported that a definitive diagnosis cannot be made
in up to 85% of patients due to the weak association between symptoms,
pathologic changes, and findings on imaging. The inability to make
precise diagnoses results in the frequent use of nonspecific diagnostic
terms, such as sprain, strain, spasm, and degenerative changes(Deyo and
Weinstein, 2001).

There are also non-mechanical causes of low back pain, including
neoplasms, infections, and inflammatory conditions. Non-mechanical
causes of back pain are usually accompanied by systemic signs and
symptoms or a severe, rapidly progressing course. Visceral organ pain,
including bowel, kidney, and pelvic organ pain, can also be referred to
the spine. Overall, non-mechanical spine conditions and referred visceral
organ pain are much less common causes of low back pain than

mechanical causes(Andersson, 1999).

Table 2 Differential diagnosis of low back pain(Manchikanti et al., 2014)

Nonspecific “Mechanical”  Back Pain with Systemic and Visceral Diseases
Low Back Pain Lower Extremity
Symptoms

Idiopathic 1- Disc herniation 1- Neoplasia (Multiple  myeloma,
musculoligamentous _ ] Metastatic carcinoma,
strain/ sprain 2- Spinal stenosis Lymphoma/leukemia, Spinal cord

_ _ tumors, Retroperitoneal tumors)
Disc/facet degeneration

_ 2- Infection (Osteomyelitis, Septic
Osteoporotic discitis, Paraspinous  abscess,
compression fracture Epidural abscess, Shingles)

Spondylolisthesis 3- Inflammatory disease
Severe scoliosis, 4- Visceral disease

kyphosis, asymmetric
5- Other (Osteochondrosis, Paget’s
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Review of literature

transitional vertebrae disease)

6- Traumatic fracture
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E- Evaluation of CLBP Patients:

The initial evaluation, including a history and physical examination,
of patients with CLBP should attempt to place patients into one of the
following categories: (1) non-specific low back pain; (2) back pain
associated with radiculopathy or spinal stenosis; (3) back pain referred
from a non-spinal source; or (4) back pain associated with another
specific spinal cause . For patients who have back pain associated with
radiculopathy, spinal stenosis, or another specific spinal cause, magnetic
resonance imaging (MRI) or computed tomography (CT) may establish

the diagnosis and guide management (Haldeman and Dagenais, 2008).

The medical history should include questions about osteoporosis,
osteoarthritis, and cancer, and a review of any prior imaging studies.
Review of systems should focus on unexplained fevers, weight loss,
morning  stiffness, gynecologic symptoms, and urinary and

gastrointestinal problems(Chou et al., 2007).

The physical examination should include the straight leg raise and a
focused neuromuscular examination. A positive straight leg raise test
(pain with the leg fully extended at the knee and flexed at the hip between
30 and 70 degrees) can suggest lumbar disk herniation, with ipsilateral
pain being more sensitive (i.e., better at ruling out disk herniation if
negative) and contralateral pain being more specific (i.e., better at ruling
in herniation if positive). Testing deep tendon reflexes, strength, and
sensation can help identify which nerve roots are involved (Chou et al.,
2007; Devillé et al., 2000).

Laboratory assessment, including erythrocyte sedimentation rate,
complete blood count, and C-reactive protein level, should be considered

when red flags indicating the possibility of a serious underlying condition
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are present (Table.3). Urinalysis may be useful when urinary tract
infections are suspected, and alkaline phosphatase and calcium levels can
help identify conditions, such as Paget disease of bone, that affect bone
metabolism; however, these tests are not needed in all patients with

chronic low back pain (Kinkade, 2007).

Imaging has limited utility because most patients with chronic low
back pain have nonspecific findings on imaging studies, and
asymptomatic patients often have abnormal findings. Initial imaging with
MRI, which is the preferred study, or CT is only recommended for
patients with red flags for serious or rapidly progressive disease or
radicular symptoms that do not spontaneously resolve after six weeks.
Because evidence of improved outcomes is lacking, imaging, such as
lumbar spine radiography, should be delayed at least one to two months
in patients with nonspecific pain without red flags for serious disease
(Kinkade, 2007).

Psychosocial issues play an important role in guiding the treatment
of patients with chronic low back pain. One study found that patients with
chronic low back pain who have a reduced sense of life control, disturbed
mood, negative self-efficacy, high anxiety levels, and mental health
disorders, and who engage in catastrophizing tend to not respond well to
treatments such as epidural steroid injections. “Yellow flags” are
psychosocial risk factors for long-term disability (Table.4). Evaluation of
psychosocial problems and “yellow flags” are useful in identifying

patients with a poor prognosis (van Wijk et al., 2008)
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Table 3: Red Flags Indicating Serious Causes of Chronic Low Back Pain and Evaluation Strategies (Last and
Hulbert, 2009)

Finding Diagnosis of concern Evaluation strategy
Cauda equine Fracture Cancer Infection Chbclesr/crp Plain radiography
syndrome level
Age older than 50 years X X 1* 1
Fever; chills; recent urinary 1 1
tract or skin infection;
penetrating wound near
spine
Significant trauma
Unrelenting night pain or
pain at rest
Progressive motor or
sensory deficit
Saddle anesthesia; bilateral
sciatica or leg weakness;
difficulty urinating; fecal
incontinence
Unexplained weight loss
History of cancer or strong
suspicion for current cancer
History of osteoporosis
Immunosuppression
Chronic oral steroid use
Intravenous drug use
Substance abuse 2
Failure to improve after six 2 (or unnecessary)
weeks of conservative
therap

NOTE: Red flags indicate the possibility of a serious underlying condition.
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1 = first-line evaluation in most situations; 2 = follow-up evaluation; CBC = complete blood count; CRP = C-reactive protein; E

emergent evaluation required; ESR
Review of litevature erythrocyte sedimentation rate; MRI
magnetic resonance imaging.

*— Prostate-specific antigen testing may be indicated in men in whom cancer is suspected.
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Table 4 Psychosocial “Yellow Flags” Predicting Long-Term Disability in
Patients with Chronic Low Back Pain(Kendall, 1999)

Affect
Anxiety; depression; feeling of uselessness; irritability

Behavior

Adverse coping strategies; impaired sleep because of pain; passive
attitude about treatment; withdrawal from activities

Beliefs

Thinks “the worst” or that pain is harmful or uncontrollable, or that it
needs to be eliminated (before returning to activities or work)

Social

History of sexual abuse, physical abuse, or substance abuse; lack of
support; older age; overprotective family

Work

Expectation that pain will increase with work and activity; pending
litigation; problems with worker's compensation or claims; poor job
satisfaction; unsupportive work environment
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F- Management of CLBP Patients:

If low back pain persists for more than 12 weeks and serious
conditions have been ruled out, the focus of care should shift from pain-
resolution to pain-management strategies that control pain while
maximizing function and quality of life and preventing disability
(Borenstein et al., 2004).

Treatment of chronic low back pain is often multidisciplinary,
involving a combination of self-care, analgesics, spinal manipulation,
physical therapy with or without cognitive behavioral therapy, massage,
acupuncture, yoga, and in some cases, invasive interventions such as
glucocorticoid injections and surgical procedures (Morlion, 2013).
(Figure.1)
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Figure 1: Treatment algorithm for patients with chronic low back pain (Chou et al.,
2007)
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1- Analgesics

Regarding analgesics, most of the evidence for their benefit comes
from short-term trials; therefore, the efficacy and safety for long-term use
IS unproven. Short-term courses of acetaminophen or NSAIDs are
typically recommended for acute exacerbations of chronic low back pain
If the side-effect profiles are acceptable for the patient. The long-term use
of NSAIDs is limited by their potential gastric, renal, and cardiac toxicity
(Koes et al., 2010).

Opioids have been increasingly used for chronic low back pain;
however, evidence to support their use is minimal. A 2013 Cochrane
Review found low- to moderate quality evidence for short-term efficacy
for pain and function when opioids were compared with placebo, but
none of the trials persisted beyond 12 weeks. In addition, the meta-
analysis found that there is no high-quality evidence that long-term use of
opiates is superior to other medications (NSAIDs, antidepressants) for
pain relief and function. Furthermore, patients who use chronic opiates,
especially in high doses, have a significant risk of adverse effects,

including dependence, misuse, and overdose (van Wijk et al., 2008).

Therefore, the long-term use of opioids for chronic low back pain
should be restricted to patients who demonstrate a functional
improvement with opioid use, are at low risk for misuse, and can be

monitored closely for adverse effects (van Wijk et al., 2008).

Antiepileptics and tricyclic antidepressants (TCAs) are frequently
used to treat patients with radicular low back pain or spinal stenosis.
However, a 2008 systematic review concluded there is not compelling
evidence that antidepressants are superior to placebo in the treatment of
nonspecific low back pain (Urquhart et al., 2008).

59



Similarly, a 2012 systematic review concluded there is only low-
quality evidence for the use of antiepileptics given scarcity and poor
methodology of existing trials. Furthermore, the use of these medications
iIs often limited by side effects, including somnolence, dizziness
(antiepileptics and TCAs), and anticholinergic effects (TCAS)
(Ammendolia et al., 2012).

2- Non-pharmacologic Noninvasive Treatments

Non-pharmacologic noninvasive evidence-based treatments for
chronic low back pain include physical therapy, spinal manipulation,
acupuncture, massage, yoga, and cognitive behavioral therapy. These
treatments have B-grade evidence, meaning there is fair-quality evidence
of moderate benefit, or small benefit but no significant harms, costs, or
burdens(Standaert et al., 2011).

All patients with chronic low back pain should be advised to remain
active. Beyond that, use of the other non-pharmacologic treatments can
be pursued based on provider and patient preferences and treatment
availability (Standaert et al., 2011).

3- Invasive Nonsurgical Treatments

Invasive nonsurgical treatments for chronic low back pain include
epidural steroid injections, intradisc steroid injections, facet joint
injections, medial branch blocks, and radiofrequency denervation. Of
these, there is moderate-quality evidence only for epidural steroid
injections in patients with sciatica or radiculopathy, and the benefit is
short term (less than 6 weeks) (Chou et al., 2009).
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4- Surgical Referrals

Urgent surgical evaluation is recommended for patients with severe
or progressive motor weakness or evidence of cauda equina syndrome. In
the absence of severe progressive neurologic deficits, surgery may be
considered an elective treatment of patients with radiculopathy and spinal
stenosis who have chronic disabling symptoms and have not responded to
appropriate trials of nonsurgical treatments. In general, surgical outcomes
may be superior to nonsurgical management in the short term, but the
difference does not persist after longer-term follow-up(Szpalski et al.,
2010).

Chapter I1: Depression

Depression is one of the most commonly diagnosed mental disorders
among adults. Our understanding of the course and nature of depression
has changed significantly in the last 20 years. From being seen as an
acute and self-limiting illness, to a growing clarity that for many
depression is now considered a chronic, lifelong illness(Dyrbye et al.,
2006).

Prevalence of depression is of concern, as the cost that depression
exacts is considerable. It is not only economically detrimental, but also
engenders significant personal and interpersonal suffering alongside its

societal impact(Dyrbye et al., 2006).
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This chapter is reviewing the recent advances in the literature

regarding the epidemiology and pathophysiology of Major Depression.

A- Historical Development:

Historically, mood disorders have been conceived as either “organic”
or “reactive,” as found in the Diagnostic and Statistical Manual of Mental
Disorders—First Edition (DSM-I). The second edition of the manual
(DSM-II) continues this basic distinction using the terms “psychotic” and
“neurotic.” Mood disorders were understood as either a disease of the
brain and organic, or neurotic and therefore a disease of the

mind(American Psychiatric Association., 1968).

Disorders of a neurotic or reactive variety could be cured once the
cause was removed. Those of a psychotic or organic nature were viewed
as having a less favorable outcome. Considered chronic, their fate was
Institutionalization combined with somatic treatment. The prevailing
understanding left no room outside of the categories curable or
chronic(Boland and Keller, 2009).

The Diagnostic and Statistical Manual of Mental Disorders—Third
Edition (DSM-I11) favored a descriptive approach, whereby individuals
were diagnosed with a mood disorder based on whether or not they met
clear diagnostic criteria, which was based on a constellation of symptoms
and specific duration. The goal of treatment was symptom reduction or
extinction if possible. However, treatment outcomes including continued
relapse and recurrence posed challenges to developing adequate
treatments. It became clear that the effectiveness of interventions was
reduced without the context of natural course informing them(American

Psychiatric Association, 1987).
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From the 1980's onwards, long-term studies on the course of

depression and outcomes in patients began to be reported.

B- Classification:

The Diagnostic and Statistical Manual of Mental Disorders—Fourth
Edition (DSM-IV-TR) describes a Major Depressive Disorder (MDD)
diagnosis based on the presence of a specified number of symptoms with
a precise duration. Primarily symptoms of either depressed mood or loss
of interest or pleasure are present. Additionally the criteria of at least five
items from the DSM-IV-TR list need to be present for a duration of 2
weeks and as such, represents a change from previous functioning. It
includes depressive mood and loss of interest in most activities, appetite
and sleep disturbance, feelings of worthlessness and guilt, suicidal
thoughts and ideation(Bell, 1994).

The DSM-IV-TR describes Dysthymic Disorder as chronic and
symptoms should not be as severe as that for MDD, but present for at
least 2 years. It includes symptoms of depressed mood for most of the
day, and at least two of the following: poor appetite, insomnia, low
energy, poor self-esteem, lack of concentration, and feelings of
hopelessness. If an individual is symptom-free for 2 months or more, then
it is not diagnosable. Double depression is dysthymia with MDD
(American Psychiatric Association (APA), 2000).

The DSM-5, like the DSM-IV-TR, continues the diagnostic
distinctions of MDD and dysthymic disorder. However, the latter is
renamed as Chronic Depressive Disorder (CDD). For DSM-5 the criteria
for diagnosis of these disorders remain the same as DSM-IV-TR. The

DSM-5 proposes additional diagnostic categories such as mixed
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Anxiety/Depression and also integrates childhood and adolescent

psychiatric disorders into relevant chapters(Andrews et al., 1999).

The World Health Organizations'(WHO) International Classification
for Diseases and Related Disorders (ICD-10) describes the criteria for a
depressive episode, where at least four items, such as loss of interest in
activities, lack of emotional reactions, sleep disturbance, loss of appetite,
motor retardation, weight loss, loss of libido, and decreased energy are

present for a duration of 2 weeks(Andrews et al., 1999).

Dysthymia is described as “a period of at least 2 years of constant
and constantly recurring depressed mood”. Symptoms are not as severe or
persistent as recurrent depression, but intervening periods of normal
mood rarely last for longer than a few weeks. At least three symptom
items from the list above are present during these periods, including items
such as, often in tears, difficulty concentrating, loss of confidence and
feelings of inadequacy and hopelessness, inability to cope, and despair
about the future (World Health Organization, 1993).

The difference that exists between the two classification systems
described is associated with the lower threshold of symptom requirements
for 1ICD-10 compared to DSM-IV-TR. However, high concordance has
been demonstrated between both classifications systems for depressive
episode and dysthymia. The definitions could be made identical as the
differences do not produce significant numbers of discrepant

diagnoses(Andrews et al., 1999).

C- Epidemiology of Depression:

Several major epidemiological studies have been carried out to

determine the prevalence of depressive disorder in the general population.
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Two such large-scale surveys from the U.S. are the Baltimore
Epidemiologic Catchment Area Survey (ECA) and the National
Comorbidity Survey (NCS), initially conducted in 1991 and replicated in
2001. Using the Diagnostic Interview Schedule (DIS) based on the DSM-
I11, the ECA surveyed 18,571 households and 2290 institutional residents
aged eighteen years and older. In general terms the data from this survey
reveals that in any 6-month period, 19.5% of the adult U.S. population, or
1 in every 5 persons eighteen years and above, suffers with a diagnosable
mental health disorder (Eaton et al., 1989).

The National Comorbidity Survey (NCS) epidemiologic
investigation was designed to study prevalence of Diagnostic and
Statistical Manual of Mental Disorders-Third Edition Revised (DSM-I111-
R) disorders and associated use of health and mental health services. The
survey administered the WHO Composite International Diagnostic
Interview (CIDI) to a sample of over 8000 respondents. The NCS report a
12-month prevalence of 8.6% and a lifetime prevalence of 14.9% of

depressive disorder in the population (Robins and Regier, 1991).

Like the earlier ECA study, they also report on the early age onset of
depression. These figures are higher than those reported by the earlier
ECA survey. However, the NCS did lower the age range to fifteen as
opposed to eighteen years and given that they noted the early age onset,
perhaps the extension allowed for this to be recorded with more accuracy
(Bell, 1994).

The high prevalence estimates found in both the ECA and NCS
surveys was a cause of concern. A National Comorbidity Survey-

Replication (NCS-R) was administered, using the CIDI. The prevalence
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reported for depressive disorder in the population was 16.2% for lifetime
and 6.6% for 12-month prevalence (Robins et al., 1988).

A plausible explanation might be that the increasing prevalence
reflects a finding first noted in the 1980's related to the increased
incidence of depression among younger age cohorts. Other plausible
explanations are an increased willingness to report and a general increase
In accurate reporting, aided by methodological advances in data interview
schedules developed in stem-branch format. Stem-branch format allows a
question to be asked and then follow-up questions to support and add
detail to the initial answer given collection instruments and add detail to

the initial answer given (Robins et al., 1988).

Outside of the U.S., the World Health Organization (WHQO) has
demonstrated that depressive disorders are one of the leading causes of
disease worldwide. The reported prevalence throughout the world of
depressive episodes is 16 per 100,000 per year for males and 25 per
100,000 per year for females. Their results show depression as the fourth
leading cause of disease burden in the world accounting for 4.4% of total
disability adjusted life years (DALY)(Ustun, 2004).

The WHO highlights the occurrence of depression in younger age
groups (20-25 years). Based on data from the NCS-R, half of all lifetime
cases of mood disorders start at 14 years and three-fourths by 24
years(Kessler et al., 2003). One review of the literature posits the peak
years for onset to be between 15 and 29 years of age. Epidemiological
surveys have highlighted the shift for early age onset combined with
increased prevalence in younger age periods. Analysis of the data from
the ECA demonstrates a gradual shift to increased rates for major
depression between the ages of 15 and 19 years(Burke et al., 1991).
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Zisook et al. report that earlier age onset of major depression affects
the course and is associated with greater illness burden across a wide
range of indicators compared to those with later ages at onset. These
indicators include: never being married, social and occupational
impairment, poorer quality of life, greater comorbidity both medical and
psychiatric, a more negative outlook, a greater number of depressive
episodes alongside increased symptom severity, and increased suicidal

ideation and attempted suicide(Zisook et al., 2007).

Consequently, depression is a major health problem for which it is
important to develop treatments and the occurrence in younger age
groups highlights the need for early intervention. The WHO report that in
Europe, the prevalence of depressive episodes for males is 16 per 100,000
per year and for females is 27 per 100,000 per year. This data includes
information collected from fourteen European countries. A recent report
estimates that depression accounts for 6% of DALY (Sobocki et al.,
2006).

A cross-sectional community study by the European Outcome of
Depression International Network (ODIN) included urban and rural areas
within Ireland, Spain, the U.K., Norway, and Finland. The survey reports
a 12-month prevalence of depressive disorders of 8.56%. Similar to the
WHO survey, depressive disorder was defined in two ways based on both
the ICD-10 and the DSM-1V(Bebbington et al., 1998).

The global sample comprising the five countries returns a weighted
mean 12 month prevalence of 6.6% (Cl: 5.4-8.4) for depressive episode
as assessed by the ICD, and as assessed by the DSM-1V, a weighted mean
12-month prevalence of 6.7% (CI: 5.4 8.2). Given the concordance
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between these classification systems, it is not surprising that they return

similar percentages(Andrews et al., 1999).

In the ODIN study, the 12-month prevalence rate of 8.56% is the
same as the 12-month reported prevalence in the initial NCS study
(8.6%), but higher than what is reported in the 12-month prevalence
NCS-R survey (6.3%). The survey confirms the prevalence of greater
burden of depression in women (10.05%) than men (6.61%) and
demonstrates that depressive disorders are highly prevalent among adults
in Europe(Bebbington et al., 1998).

Another European study reports on prevalence of depression in
subjects aged 65 and older. This survey complements the earlier ODIN
survey whose age range included 18— 64 years. The 12-month prevalence
reported across the European centers was 12.3%. The survey further
supports the gender divide literature, giving overall prevalence of
depression of 14.1% for women and 8.6% for men(Copeland et al.,
2004).

Epidemiological studies highlight magnitude of the problem and also
uncover the extent of co-morbidity. The U.S. epidemiological studies
(ECA and NCS) found that up to 75% of cases display at least one of the
other DSM (APA, 1980, 1987, 1994) classified disorders. Patients with a
diagnosis of major depression and a coexisting DSM classified disorder,
report significantly poorer psychosocial functioning and poorer recovery
rates over 12 months compared with patients who have a single diagnosis
of depression. The strongest comorbidity is with the anxiety disorders of
one form or other. Comorbid anxiety disorders are present in 50% of

subjects with major depression(Fava et al., 1997).
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A similar level of comorbid anxiety with major depression is also
found in nonclinical samples. Comorbidity is associated with greater
severity of depressive symptoms, and lower treatment response rates,
alongside greater social and occupational impairment(Wittchen et al.,
2011).

The association with depression is particularly strong for post-
traumatic stress disorder, generalized anxiety disorder, obsessive—
compulsive disorder, and social phobia. The Zurich study notes higher
prevalence of depression and panic disorder reporting that 12% of their

sample displayed comorbidity(Volirath and Angst, 1989).

D- Pathophysiology of Depression:

MDD is a common and costly disorder, which is usually associated
with severe and persistent symptoms leading to important social role
Impairment and increased mortality. This part is aimed at summarizing
the solid evidence on the etiology and pathophysiology of MDD that is

likely relevant for clinical psychiatry.
¢ Genes and Psychological stress

Family, twin, and adoption studies provide very solid and consistent
evidence that MDD is a familial disorder and that this familiality is
mostly or entirely due to genetic factors. This important finding suggests
that parental social behavior and other familial environmental risk factors
are not as important in the pathogenesis of MDD as previously assumed
and should not be the major focus of the treatment of the disorder
(Sullivan et al., 2000).

The previous studies consistently show that the influence of genetic

factors is around 30-40%. Non-genetic factors, explaining the remaining
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60-70% of the variance in susceptibility to MDD, are individual-specific
environmental effects (including measurement error effects and gene-
environment interactions). These effects are mostly adverse events in
childhood and ongoing or recent stress due to interpersonal adversities,
including childhood sexual abuse, other lifetime trauma, low social

support, marital problems, and divorce (Kendler et al., 2006).

These results suggest that there is a huge potential in the prevention
of MDD by means of psychosocial interventions (e.g., in schools, at
workplace). In addition, these results mirror the clinical practice of
empirically validated psychotherapies to treat depression, including
interpersonal, psychodynamic and cognitive behavioral psychotherapies
and cognitive behavioural analysis system of psychotherapy, which all
focus directly or indirectly on interpersonal difficulties and skills. This
does not exclude the fact that unidentified non-genetic, non-psychosocial
risk factors may also play important roles in some patients (e.g., climatic

change, medical conditions) (Meyer et al., 2002).

Stress sensitivity in depression is partly gender-specific. While men
and women are, in general, equally sensitive to the depressogenic effects
of stressful life events, their responses vary depending upon the type of
stressor. Specifically, men are more likely to have depressive episodes
following divorce, separation, and work difficulties, whereas women are
more sensitive to events in their proximal social network, such as
difficulty getting along with an individual, serious illness, or death. These
findings point to the importance of gender-sensitive psychosocial
approaches in the prevention and treatment of MDD (Kendler et al.,
2001).
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In contrast to the very solid evidence from epidemiological studies
on broad risk factor domains, there is no solid evidence for specific genes
and specific gene-by-environment interactions in the pathogenesis of
MDD. Genome-wide association studies have indicated that many genes
with small effects are involved in complex diseases, increasing the
difficulty in identifying such genes. While there has been progress in the
search for risk genes for several complex diseases despite this
methodological problem, psychiatric conditions have turned out to be

very resistant to robust gene identification (Donnelly, 2008).

For example, based on a community-based prospective study, it has
been proposed that a specific genetic variation in the promoter region of
the serotonin transporter (a target of antidepressant drugs) interacts with

stressful life events in the pathogenesis of depression(Donnelly, 2008).

Although there is high clinical and neurobiological plausibility of
this interaction, a recent meta-analysis yielded no evidence that the
serotonin transporter gene alone or in interaction with psychological

stress was associated with the risk of depression(Risch et al., 2009).
s Stress Hormones and Cytokines

Corticotrophin-releasing hormone (CRH) is released from the
hypothalamus in response to the perception of psychological stress by
cortical brain regions. This hormone induces the secretion of pituitary
corticotrophin, which stimulates the adrenal gland to release cortisol into
the plasma. The physiologic response to stress is partly gender-specific:
women show generally greater stress responsiveness than men, which is
consistent with the greater incidence of major depression in women.

Moreover, men show greater cortisol responses to achievement
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challenges, whereas women show greater cortisol responses to social

rejection challenges(Stroud et al., 2002).

Although MDD is considered as a stress disorder, most subjects
treated for MDD have no evidence of dysfunctions of the hypothalamic-
pituitary-adrenal axis (HPA). However, some subjects with MDD do
show abnormalities of that axis and of the extra-hypothalamic CRH
system. Altered stress hormone secretion appeared to be most prominent
in depressed subjects with a history of childhood trauma. Elevated
cortisol may act as a mediator between major depression and its physical
long-term consequences such as coronary heart disease, type Il diabetes,
and osteoporosis(Gold and Chrousos, 1999; Heim et al., 2008).

The importance of HPA axis dysfunction for the efficacy of
antidepressants is a matter of debate. This axis is regulated through a dual
system of mineralocorticoid (MR) and glucocorticoid (GR) receptors.
Decreased limbic GR receptor function and increased functional activity
of the MR system suggest an imbalance in the MR/GR ratio in stress-
related conditions such as MDD. Epigenetic regulation of the
glucocorticoid receptors has been associated with childhood abuse. Such
environmental programming of gene expression may represent one
possible mechanism that links early life stress to abnormal HPA axis
function and increased risk of MDD in adults (McGowan et al., 2009;
Mizoguchi et al., 2003).

There is convergent evidence for CRH to play a major role in the
pathogenesis of certain types of depression. Levels of CRH in the
cerebrospinal fluid are elevated in some depressed subjects. Post-mortem
studies reported an increased number of CRH secreting neurons in limbic

brain regions in depression, likely reflecting a compensatory response to
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increased CRH concentrations. In addition, CRH produces a number of
physiological and behavioral alterations that resemble the symptoms of
major depression, including decreased appetite, disrupted sleep,
decreased libido, and psychomotor alterations. There is also preliminary
evidence that CRH1 receptor antagonists reduce symptoms of depression
and anxiety(Nemeroff et al., 1984; Raadsheer et al., 2008).

Clinical data suggest that cytokines may play a role in the
pathophysiology of a subgroup of depressed subjects, particularly those
with comorbid physical conditions. The antidepressant enhancing effect
of acetylsalicylic acid points to the possible clinical relevance of
psychoneuroimmunology in clinical depression research(Mendlewicz et
al., 2006).

Taken together, the laboratory tests with the highest potential to be
clinically useful in the care of depressed individuals are based on
abnormalities of the neuroendocrine and neuroimmune systems. Despite
the large amount of basic science data suggesting that the HPA axis is
importantly involved in the pathophysiology of depression, the effect of
pharmacological modulation of this neuroendocrine system as
antidepressant therapy has been disappointing. The link between
childhood trauma and a permanently altered physiologic stress system
points to the use of specific psychotherapies in the treatment of depressed

patients with a history of early life trauma(Nemeroff et al., 2003).
* The mediating role of monoamines

Most of the serotonergic, noradrenergic and dopaminergic neurons
are located in midbrain and brainstem nuclei and project to large areas of
the entire brain. This anatomy suggests that monoaminergic systems are

involved in the regulation of a broad range of brain functions, including
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mood, attention, reward processing, sleep, appetite, and cognition.
Almost every compound that inhibits monoamine reuptake, leading to an
increased concentration of monoamines in the synaptic cleft, has been
proven to be a clinically effective antidepressant. Inhibiting the enzyme
monoamine oxidase, which induces an increased availability of
monoamines in presynaptic neurons, also has antidepressant effects.
These observations led to the pharmacologically most relevant theory of
depression, referred to as the monoamine-deficiency hypothesis
(Belmaker and Agam, 2008).

The monoamine-deficiency theory posits that the underlying
pathophysiological basis of depression is a depletion of the
neurotransmitters serotonin, norepinephrine or dopamine in the central

nervous system(Belmaker and Agam, 2008).

Serotonin is the most extensively studied neurotransmitter in
depression. The most direct evidence for an abnormally reduced function
of central serotonergic system comes from studies using tryptophan
depletion, which reduces central serotonin synthesis. Such a reduction
leads to the development of depressive symptoms in subjects at increased
risk of depression (subjects with MDD in full remission, healthy subjects
with a family history of depression), possibly mediated by increased brain
metabolism in the ventromedial prefrontal cortex and subcortical brain

regions(Neumeister et al., 2002).

Experimentally reduced central serotonin has been associated with
mood congruent memory bias, altered reward-related behaviors, and
disruption of inhibitory affective processing, all of which add to the
clinical plausibility of the serotonin deficiency hypothesis. There is also

evidence for abnormalities of serotonin receptors in depression, with the
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most solid evidence pointing to the serotonin-1A receptor, which
regulates serotonin function. Decreased availability of this receptor has
been found in multiple brain areas of patients with MDD, although this
abnormality is not highly specific for MDD and has been found in
patients with panic disorder and temporal lobe epilepsy, possibly
contributing to the considerable comorbidity among these
conditions(Hasler et al., 2007; Neumeister, 2004).

However, there is no explanation for the mechanism of serotonin
loss in depressed patients, and studies of serotonin metabolites in plasma,
urine and cerebrospinal fluid, as well as post-mortem research on the
serotonergic system in depression, have yielded inconsistent results.
There is preliminary evidence that an increased availability of the brain
monoamine oxidase, which metabolizes serotonin, may cause serotonin
deficiency. In addition, loss-of-function mutations in the gene coding for
the brain-specific enzyme tryptophan hydroxylase-2 may explain the loss
of serotonin production as a rare risk factor for depression (Meyer et al.,
2006).

Dysfunction of the central noradrenergic system has been
hypothesized to play a role in the pathophysiology of MDD, based upon
evidence of decreased norepinephrine metabolism, increased activity of
tyrosine hydroxylase, and decreased density of norepinephrine transporter
in the locus coeruleus in depressed patients. In addition, decreased
neuronal counts in the locus coeruleus, increased alpha-2 adrenergic
receptor density, and decreased alpha-1 adrenergic receptor density have
been found in the brains of depressed suicide victims’ post-mortem. Since
there is no method to selectively deplete central norepinephrine and no

imaging tool to study the central norepinephrine system, solid evidence
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for abnormalities of this system in depression is lacking (Charney and
Maniji, 2004).

While the classical theories of the neurobiology of depression mainly
focused on serotonin and norepinephrine, there is increasing interest in
the role of dopamine. Dopamine reuptake inhibitors (e.g., nomifensine)
and dopamine receptor agonists (e.g., pramipexole) had antidepressant
effects in placebo-controlled studies of MDD 51. In the cerebrospinal
fluid and jugular vein plasma, levels of dopamine metabolites were
consistently reduced in depression, suggesting decreased dopamine
turnover. Striatal dopamine transporter binding and dopamine uptake
were reduced in MDD, consistent with a reduction in dopamine

neurotransmission (Nutt, 2006).

Degeneration of dopamine projections to the striatum in Parkinson’s
disease was associated with a major depressive syndrome in about one
half of cases, which usually preceded the appearance of motor signs.
Experimentally reduced dopaminergic transmission into the accumbens
has been associated with anhedonic symptoms and performance deficits
on a reward processing task in subjects at increased risk of depression
(Santamaria et al., 1986).

These findings are consistent with the clinical observation that
depressed patients have a blunted reaction to positive re-inforcers and an

abnormal response to negative feedback (Murphy et al., 2003).

Almost all established antidepressants target the monoamine
systems. However, full and partial resistance to these drugs and their
delayed onset of action suggest that dysfunctions of monoaminergic
neurotransmitter systems found in MDD represent the downstream effects

of other, more primary abnormalities. Despite this limitation, the
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monoamine-deficiency hypothesis has proved to be the most clinically
relevant neurobiological theory of depression. New findings on the role
of dopamine in depression emphasize the scientific potential of this
theory, and promising reports of antidepressant effects of drugs that
modulate the dopaminergic system (e.g., pramipexole, modafinil) in

difficult-to-treat depression underline its clinical relevance (Mann, 2005).
¢ The Neuroimaging of Depression

Although many historical attempts to localize mental functions have
failed, they have considerably contributed to a modern neuroscientific
understanding of mental disorders. The development of neuroimaging
techniques has opened up the potential to investigate structural and
functional abnormalities in living depressed patients. Unfortunately, the
diversity of imaging techniques used, the relatively small and
heterogeneous study samples studied, and the limited overlap of results
across imaging paradigms make it difficult to reliably identify neuronal
regions or networks with consistently abnormal structure or function in
MDD (Fitzgerald et al., 2008; Simpson, 2005).

Functional imaging studies have provided the most limited overlap
of findings. This may be due to methodological limitations and/or the
complexity of neurocircuitry involved in MDD. A recent meta-analytic
study found the best evidence for abnormal brain activity in MDD in
lateral frontal and temporal cortices, insula, and cerebellum. In these
brain regions, activity was decreased at rest. They showed a relative lack
of activation during induction of negative emotions, and an increase in
activity following treatment with serotonin reuptake inhibitors. Opposite
changes may exist in ventromedial frontal areas, striatum and possibly

other subcortical brain regions (Fitzgerald et al., 2008).
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More solid evidence has been provided by structural imaging and
post-mortem studies. A recent meta-analytic study on brain volume
abnormalities in MDD revealed relatively large volume reductions in the
ventromedial prefrontal cortex, particularly in the left anterior cingulate
and in the orbitofrontal cortex. Moderate volume reductions were found
in the lateral prefrontal cortex, hippocampus and striatum (Fitzgerald et
al., 2008).

Post-mortem studies consistently identified a reduction in glia cell
density in dorsal, orbital and subgenual prefrontal cortices, as well as in

the amygdala (Rajkowska et al., 1999).

Overall, functional, structural and post-mortem studies suggest that
structural and functional abnormalities in the left subgenual cingulate
cortex are the most solid neuroanatomical finding in MDD. Volume
reduction in this region was found early in illness and in young adults at
high familial risk for MDD, suggesting a primary neurobiological
abnormality associated with the etiology of the illness. Humans with
lesions that include the subgenual prefrontal cortex showed abnormal
autonomic responses to social stimuli, and rats with left-sided lesions in
this region had increased sympathetic arousal and corticosterone

responses to restraint stress (Price and Drevets, 2010).

Most importantly, chronic deep brain stimulation to reduce the
potentially elevated activity in the subgenual cingulated cortex produced
clinical benefits in patients with treatment-resistant depression (Mayberg
et al., 2005).

In summary, despite the considerable heterogeneity of findings from
neuroimaging studies, there is convergent evidence for the presence of

abnormalities in the subgenual prefrontal cortex in some patients with
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MDD. Neuroanatomical research in depression is of great clinical
interest, since novel antidepressant treatments such as deep brain
stimulation can target specific brain regions. In addition, there are
promising leads for neuroimaging findings to predict the likelihood of

responses to specific treatments (MacQueen, 2009).
¢ The Neurotrophic Hypothesis of Depression

Risk factors for depressive episodes change during the course of the
illness. The first depressive episode is usually “reactive”, i.e., triggered
by important psychosocial stressors, while subsequent episodes become
increasingly “endogenous”, 1.e., triggered by minor stressors or occurring
spontaneously. There is consistent evidence that the volume loss of the
hippocampus and other brain regions is related to the duration of
depression, suggesting that untreated depression leads to hippocampal
volume loss, possibly resulting in increased stress sensitivity and

increased risk of recurrence (Sheline et al., 2003).

Glucocorticoid neurotoxicity, glutamatergic toxicity, decreased
neurotrophic factors, and decreased neurogenesis have been proposed as
possible mechanisms explaining brain volume loss in depression. There is
no solid evidence on any of these mechanisms, since there are no imaging
tools to examine directly the neurotoxic and neurotrophic processes in
vivo. Brain derived neurotrophic factor (BDNF) has attracted
considerable interest. Specifically, preclinical studies have shown
correlations between stress-induced depressive-like behaviors and
decreases in hippocampal BDNF levels, as well as enhanced expression
of BDNF following antidepressant treatment. The clinician should be

aware of the potentially brain-damaging effect of depression and treat
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depressed patients as early and effectively as possible (Martinowich et
al., 2007).

¢ Altered Glutamatergic and GABAergic Neurotransmission

A series of magnetic resonance spectroscopy studies consistently
showed reductions in total gamma-aminobutyric acid (GABA)
concentrations in the prefrontal and occipital cortex in acute depression.
This may reflect acute stress effects, since psychological stress seems to
induce presynaptic down-regulation of prefrontal GABAergic

neurotransmission(Hasler et al., 2010).

Alternatively, low total GABA concentration may reflect reduction
in the density and size of GABAergic interneurons. In addition, chronic
stress may reduce GABA-A receptor function, possibly through changes
In neuroactive steroid synthesis. Contradictory evidence of the GABA
hypothesis of depression includes the lack of effects of GABAergic drugs
on core depressive symptoms and normal prefrontal GABA concentration
in subjects with remitted MDD(Rajkowska et al., 2007).

Several lines of evidence suggest a dysfunction of the glutamate
neurotransmitter system in MDD. A single dose of the glutamate N-
methyl-D-aspartate (NMDA) receptor antagonist (ketamine) produced
rapid and large antidepressant effects in patients with treatment-resistant
MDD. Inhibitors of glutamate release (e.g., lamotrigine, riluzole)
demonstrated antidepressant properties. Abnormal glutamate levels were
found in depressed subjects as determined by magnetic resonance
spectroscopy; and there is evidence for abnormal NMDA signaling in
post-mortem tissue preparations (Feyissa et al., 2009; Rajkowska et al.,
2007).

80



s Circadian Rhythms

Sleep disturbances and daytime fatigue are diagnostic criteria for
MDD, suggesting impaired sleep-wake regulation in depressed patients.
In addition, some depressive symptoms may show diurnal variations
(mood, psychomotor activity, accessibility of memories of positive and
negative experiences), and a subgroup of patients with MDD may have a
circadian rhythm disorder. In healthy young subjects, moderate changes
in the timing of the sleep-wake cycle had specific effects on subsequent
mood. In depressed patients, manipulations of circadian rhythms (light
therapy, sleep deprivation, phase advance treatment) can have

antidepressant efficacy(Bunney and Bunney, 2000).

Based on these findings, circadian abnormalities have been
hypothesized to be etiologically associated with MDD. The association
between phase advance of the sleep-wake cycle and phase advances in
nocturnal cortisol secretion; shortened REM latency in some subjects
with MDD; and the effect of antidepressants on circadian rhythms of
behavior, physiology, and endocrinology contribute to the biological

foundation of this hypothesis(Hasler et al., 2004).

Despite of the many promising findings, the molecular and genetic
underpinnings of this hypothesis are largely unknown. It remains to be
determined whether antidepressant effects of new therapeutics such as
agomelatine directly relate to normalization of circadian rhythms. Based
on these findings, circadian abnormalities have been hypothesized to be

etiologically associated with MDD(Germain and Kupfer, 2008).

The association between phase advance of the sleep-wake cycle and
phase advances in nocturnal cortisol secretion; shortened REM latency in

some subjects with MDD; and the effect of antidepressants on circadian
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rhythms of behavior, physiology, and endocrinology contribute to the
biological foundation of this hypothesis(Germain and Kupfer, 2008).

Despite of the many promising findings, the molecular and genetic
underpinnings of this hypothesis are largely unknown. It remains to be
determined whether antidepressant effects of new therapeutics such as
agomelatine  directly relate to normalization of circadian
rhythms(Germain and Kupfer, 2008).

E- Assessment and Evaluation of Depression:

Management of depression involves comprehensive assessment and
proper establishment of diagnosis. The assessment must be based on
detailed history, physical examination and mental state examinations.
History must be obtained from all sources, especially the family. The
diagnosis must be recorded as per the current diagnostic criteria(Gautam
etal., 2017).

Depression often presents with a combination of symptoms of
depressed mood, loss of interest or pleasure, decreased energy and
fatigue, reduced concentration and attention, reduced self-esteem and
self-confidence, ideas of guilt and unworthiness, bleak and pessimistic
views of the future, ideas or acts of self-harm or suicide, disturbed sleep
and diminished appetite. Depending on the severity of depression some of
these symptoms may be more marked and develop characteristic features
that are widely regarded as having special clinical significance(Gautam
etal., 2017).

These symptoms are known as somatic symptoms of depression and
include: symptoms of loss of interest or pleasure in activities that are

normally enjoyable, lack of emotional reactivity to normally pleasurable
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surroundings and events, waking up in the morning 2 hours or more
before the usual time, depression worse in the morning, objective
evidence of definite psychomotor retardation or agitation (remarked on or
reported by other people), marked loss of appetite, weight loss (often
defined as 5% or more of body weight in the past month) and marked loss
of libido. It is important to note that for the diagnosis of depressive
disorder these symptoms need to be present for at least 2 weeks and need

to be associated with psychosocial dysfunction(Gautam et al., 2017).

Some of the patients with depression may present with predominant
complaints of aches, pains and fatigue and they may not report sadness of
mood on their own. A careful evaluation of these patients often reveals
the underlying features of depression. However, it is important to note
that many patients with depression will also have associated anxiety
symptoms. With increasing severity of depression, patients may report
psychotic symptoms and may also present with catatonic features.
Thorough assessment also ought to focus on evaluation for comorbid
substance abuse/dependence. Careful history of substance intake need to
be taken to evaluate the relationship of depression with substance
intoxication, withdrawal and abstinence. Whenever required appropriate
tests like, urine or blood screens (with prior consent) may be used to
confirm the existence of comorbid substance abuse/dependence(Fiske et
al., 2009).

Many physical illnesses are known to have high rates of depression.
In some situations, the physical illnesses have causative role in
development of depression, whereas in other situations the
relationship/co-occurrence is due to common etiology. When depression
occurs in relation to physical illness attempt may be made to clearly

delineate the symptoms of depression and physical illness. Further, while
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making the diagnosis, it may be clearly mentioned as to which diagnostic
approach [i.e., inclusive approach (symptoms are counted whether or not
they might be attributable to physical illness), substitute approach (non-
somatic symptoms are substituted with somatic symptoms), exclusive
approach (somatic symptoms are deleted from the diagnostic criteria) or

best estimate approach] was followed(Fiske et al., 2009).

Further, while reviewing the treatment history of medical illnesses,
medication induced depression must be kept in mind, as many

medications are known to cause depression.

It is always important to consider the longitudinal life course
perspective to evaluate for previous episodes and presence of symptoms
of depression amounting to dysthymia. Evaluation of history also takes
into consideration the relationship of onset of depression with change in
season (seasonal affective disorder), peripartum period and phase of
menstrual cycle. Further, the longitudinal course approach may also take
Into account response to previous treatment and whether the patient
achieved full remission, partial remission and did not respond to
treatment(Parikh et al., 2016).

An important aspect of diagnosis of depression is to rule out bipolar
disorder. Many patients with bipolar disorder present to the clinicians
during the depressive phase of illness and spontaneously do not report
about previous hypomanic or manic episodes. Careful history from the
patient and other sources (family members) often provide important clues
for the bipolar disorder. It is often useful to use standardized scales like
mood disorder questionnaire to rule out bipolarity. Treating a patient of
bipolar depression as unipolar disorder can increase the risk of

antidepressant-induced switch. Presence of psychotic features, marked
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psychomotor retardation, reverse neurovegetative symptoms (excessive
sleep and appetite), irritability of mood, anger, family history of bipolar
disorder and early age of onset need to alert the clinicians to evaluate for
the possibility of bipolar disorder, before concluding that they are dealing

with unipolar depression(Gautam et al., 2017).

Area to be covered in assessment include symptom dimensions,
symptom-severity, comorbid psychiatric and medical conditions,
particularly comorbid substance abuse, the risk of harm to self or others,
level of functioning and the socio-cultural milieu of the patient. In case
patient has received treatment in the past, it is important to evaluate the
information in the form of type of antidepressant used, dose of
medication used, compliance with medication, reasons for poor
compliance, reasons for discontinuation of medication, response to
treatment, side effects experienced etc. If the medications were changed,

then the reason for change is also to be evaluated(Gautam et al., 2017).

Wherever possible, unstructured assessments need to be
supplemented by ratings on appropriate standardized rating scales.
Depending on the need, investigations need to be carried out. The use of
neuroimaging may be indicated in those with first-episode of depression
seen in late or very late age; those have neurological signs, those having

treatment resistant depression(Gautam et al., 2017).

Besides, patients, information about the illness need to be obtained
from the caregivers too and their knowledge and understanding of the
iliness, their attitudes and beliefs regarding treatment, the impact of the
illness on them and their personal and social resources need to be
evaluated(Gautam et al., 2017).
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F- The Clinical Course of Depression:

Early empirical studies investigating the course of depression were
hindered by a lack of consensus about key points of change that were
being observed in the results. This was resolved and the key change
points were named and defined by a task force (Table.5) (Richards,
2011).

The CDS and the Zurich studies are the only prospective long-term
studies of the natural course of depression. Participants in the CDS were
recruited from individuals who sought psychiatric treatment. The survey
recruited participants from several U.S. university hospitals between 1979
and 1981. Participants were then assessed every 6 months for a period of
5 years, and then further assessed annually for a 15-year period. Between
1959 and 1963(Richards, 2011).

The Zurich Study recruited hospitalized patients with a diagnosis of
depression. Participants were treated and followed-up every 5 years for
up to 21 years. The MOS survey examined the course of several diseases
in a variety of health care settings. Recruitment took place at three
different U.S. cities between February and October 1986. Participants

were assessed yearly for a period of 3 years(Angst, 1986).

Table.5: Key change points in depression and their definitions(Richards,
2011).

Key Terms Definition

Episode Defined as having a certain number of symptoms for a

certain period of time, fully symptomatic. (e.g. DSM-IV
criteria)
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Remission  Partial remission where the individual is no longer fully
symptomatic, but displays more than minimal symptoms.
Full remission, is a brief period (2-8 weeks), where the
individual is asymptomatic, no more than minimal
symptoms

Response A partial or full remission due to a treatment intervention

Recovery  Defined as a full remission, symptom free for a certain
length of time. It designates a recovery from an episode

Relapse Relapse An early return of symptoms following a positive
response, meeting full syndrome criteria that occurs during
the period of remission

Recurrence Refers to a new episode, which can only occur during a
recovery

G- The Treatment Options for Management of Depression:

Treatment options for management of depression can be broadly
divided into antidepressants, electroconvulsive therapy (ECT) and
psychosocial interventions. Other less commonly used treatment or
treatments used in patients with treatment resistant depression include
repetitive transcranial magnetic stimulation (rTMS), light therapy,
transcranial direct stimulation, vagal nerve stimulation, deep brain
stimulation, and sleep deprivation treatment. In many cases,
benzodiazepines are used as adjunctive treatment, especially during the
initial phase of treatment. Additionally in some cases, lithium and thyroid
supplements may be used as an augmenting agent when patient is not

responding to antidepressants(Gautam et al., 2017).

s Antidepressants
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Large numbers of antidepressants are available for management of
depression and in general, all the antidepressants have been shown to
have nearly equal efficacy in the management of depression.
Antidepressant medication may be used as initial treatment modality for
patients with mild, moderate, or severe depressive episode. The selection
of antidepressant medications may be based on patient specific and drug

specific factors(Price et al., 2011).

In general, because of the side effect and safety profile, selective
serotonin reuptake inhibitors (SSRIs) are considered to be the first line
antidepressants. Other preferred options include tricyclic antidepressants,
mirtazapine, bupropion, and venlafaxine. Usually the medication must be
started in the lower doses and the doses must be titrated, depending on the

response and the side effects experienced(Price et al., 2011).

Patients who have started taking an antidepressant medication should
be carefully monitored to assess the response to pharmacotherapy as well
as the emergence of side effects and safety. Factors to consider when
determining the frequency of monitoring include severity of illness,
patient's co-operation with treatment, the availability of social support
and the presence of comorbid general medical problems. Visits may be
kept frequent enough to monitor and address suicidality and to promote
treatment adherence. Improvement with pharmacotherapy can be
observed after 4-6 weeks of treatment. If at least a moderate improvement
IS not observed in this time period, reappraisal and adjustment of the
pharmacotherapy should be considered(Price et al., 2011).

¢ Psychotherapeutic interventions

A specific, effective psychotherapy may be considered as an initial

treatment modality for patients with mild to moderate depressive

88



disorder. Clinical features that may suggest the use of a specific
psychotherapy include the presence of significant psychosocial stressors,
intrapsychic conflict and interpersonal difficulties. Patient's preference for
psychotherapeutic approaches is an important factor that may be
considered in the decision to use psychotherapy as the initial treatment
modality. Various psychotherapeutic interventions which may be
considered based on feasibility, expertise available and
affordability(Olbrisch, 1977).

Cognitive behavioral therapy (CBT) and interpersonal therapy are
the psychotherapeutic approaches that have the best-documented efficacy
in the literature for management of depression. When psychodynamic
psychotherapy is used as specific treatment, in addition to symptom relief

it is frequently with broader long term goals(Sudak, 2012).

The psychiatrist should take into account multiple factors when
determining the frequency of sessions for individual patients, including
the specific type and goals of psychotherapy, the frequency necessary to
create and maintain a therapeutic relationship, the frequency of visits
required to ensure treatment adherence, and the frequency necessary to
monitor and address suicidality. The frequency of outpatient visits during
the acute phase generally varies from once a week in routine cases to as
often as several times a week. Regardless of the type of psychotherapy
selected, the patient's response to treatment should be carefully
monitored. For a given patient, time spent and frequency of visit may be
decided by the psychiatrist(Sudak, 2012).

¢ Psychoeducation to the patient and, when appropriate, to

the family
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Education concerning depression and its treatments can be provided
to all patients. When appropriate, education can also be provided to
involved family members. Specific educational elements may be helpful
In some circumstances, e.g. that depression is a real illness and that
effective treatments are both necessary and available may be crucial for
patients who attribute their illness to a moral defect or witch craft.
Education regarding available treatment options will help patients make
informed decisions, anticipate side effects and adhere to treatments.
Another important aspect of providing education is informing the patient
and especially family about the lag period of onset of action of

antidepressants(Kitts and Goldman, 2012).
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Chapter I11: The Association between Chronic

Low Back Pain and Depression

Low back pain is nearly ubiquitous in society. Many published
guidelines for the diagnosis and management of CLBP are available.
Most are straightforward, but few emphasize the fact that family
physicians actually lack the richness, which comes from addressing
psychosocial issues. Up to 30% of individuals, who report low back pain,
go on to have recurrent or persistent symptoms. As a result, chronic low
back pain is one of the most common reasons for medical visits(Kassis,
2008).

Chronic non-malignant pain has been defined as pain experienced
every day for three of the preceding six months. Non-organic low back
pain also occurs and can be divided into several categories, including
psychosomatic spinal pain (tension syndrome fibrositis, or muscle tension
generated physiologically by anxiety); psychogenic spinal pain
(somatization of anxiety into neck or back pain with no physiological
changes, as in a conversion reaction); psychogenic modification of
organic spinal pain (an emotional reaction that modifies the appreciation
of an organic pain); and situational spinal pain (litigation reaction,
conscious over concern of exaggeration). Emotional stress has long been
recognized as a contributor to pain and/or its perception(Rotheram-
Borus, 2000).

While burdensome in its own right, pain is also risk factor for
depression, and many studies have examined the co-occurrence of pain

and depression. The comorbidity is clinically well established but the
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underlying mechanisms are not well understood, though a potential
explanation is disruption of the mesolimbic dopamine system(Taylor et
al., 2015).

Recent data from animal models indicate that regulation of dopamine
activity in the ventral tegmental area (VTA) mediates depressive and
anxiogenic responses suggesting a neurological link between depression

and chronic pain(Small et al., 2016).

CLBP in particular is often co-morbid with depression, a main cause
of disability worldwide. Depression increases the risk of developing LBP,
and CLBP is affected by the patient’s mental state(Matsudaira et al.,
2012).

In spite of that, the mental state of most CLBP patients is not
routinely assessed. Thus, in chronic pain, psychosocial risk factors
become relevant, and are important to explain how individuals respond to
back pain. Recent studies have demonstrated that psychosocial factors are
important risk factors for LBP among Japanese workers [22, 23];
however, scant data are available on the prevalence of anxiety and
depression in the chronic low back pain population(Matsudaira et al.,
2012).

A-Epidemioloqgy of Depression in CLBP:

Sagheer and colleagues conducted a prospective cross-sectional
study was at Pakistan, from January to June 2010, to assess the
prevalence of anxiety and depression in chronic low back pain patients
was studied according to specified age and gender groups using Hospital
Anxiety and Depression Scale. Abnormal level of anxiety and depression
were found in 77 (55%) and 68 (48.57%) patients respectively. Out of
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them 54 (38.5%) and 51 (36.4%) were borderline abnormal for anxiety
and depression respectively, while 23 (16.4%) and 17 (12.1%) were
abnormal for anxiety and depression respectively. Among the males,
there were 20 (14.28%) and 23 (16.42%) patients with abnormal levels of
the corresponding numbers among the females were 57 (40.71%) and 45
(32.14%). There was a significant association in anxiety (p<0.01) and
depression (p<0.01) levels with respect to gender and no significant

association with respect to age (p>0.05) (Sagheer et al., 2013).
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Table 6 shows the reported prevalence of depression in CLBP in the published literature.

Study

Sample

Criteria

Results

(Fishbain et al., 1986)

(Katon et al., 1985)

(Love, 1987)

(Atkinson et al., 1988)
(Turner and Romano,
1984)

(France et al., 1986)

(Kramlinger et al., 1983)

(Krishnan et al., 1985)

(Atkinson et al., 1986)

283 consecutive referrals to a pain
clinic

37 admissions to an inpatient pain
program

68 consecutive patients

34 consecutive patients

40 consecutive patients

80 consecutive patients

100 patients
71 consecutive referrals to an inpatient

52 consecutive admissions to an

inpatient
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DSM-II
DSM-II
DSM-III
DSM-III
DSM-III
RDC
RDC
RDC

RDC

23%
28%

5% major depression,
dysthymic disorder,
adjustment disorder

32% major depression
25% major depression
15% major depression
30% major depression
21% major depressive disorder,
54% intermittent  depressive
disorder, 4’% minor depressive
disorder, 3% endogenous major
depressive disorder

25%; major depressive disorder,
39% probable major depressive
disorder

45% major depressive disorder,
11%minor depressive disorder,
26% intermittent  depressive
disorder,

44% major depressive disorder,
19% minor depressive disorder




A recent study by Tsuji and colleagues extracted data from the 2014
Japan National Health and Wellness Survey (N =30,000). Depressed
CLBP patients had significantly more severe pain and higher levels of
pain compared with patients without depression (P <0.001). Depression
was associated with worse HRQoL in CLBP patients. Presenteeism,
overall work impairment and activity impairment were 1.8, 1.9 and 1.7
times as high, respectively, among those with depression relative to those
without depression. CLBP patients with depression had almost twice as
many healthcare provider visits in siz months than those without
depression. The pattern of results remained consistent after adjustment for
sociodemographic and general health characteristics. Analysis also
indicated presenteeism was closely related to overall work impairment
(correlation coefficient = 0.99) (Tsuji et al., 2016).

A longitudinal, genetically informative study design included 1,269
adult twins with CLBP. The authors observed that here was a significant
association between chronic LBP and the risk of depression or anxiety
symptoms in the unadjusted total sample analysis (odds ratio [OR]: 1.81,
95% confidence interval [Cl]: 1.34-2.44). After adjusting for
confounders, the association remained significant (OR: 1.43, 95% CI:
1.05-1.95), although the adjusted co-twin case-control was non-
significant in dizygotic twins (OR: 1.03, 95% CI: 0.50-2.13) and
monozygotic twins (OR: 1.86, 95% CI: 0.63-5.51). They concluded that
the relationship between CLBP and the future development of depression
or anxiety symptoms is not causal. The relationship is likely to be
explained by confounding from shared familial factors, given the non-
statistically significant associations in the co-twin case-control analyses
(Fernandez et al., 2017).
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B-Brain Changes in CLBP:

Epidemiological, cross-sectional, and prospective studies suggest
that insomnia, chronic pain and depression are a cluster of symptoms that
are mutually interactive. Studies using a variety of methods, including
neuroimaging, suggest the mesolimbic dopamine system has been
proposed as a key factor in promoting the comorbidity of this cluster of

symptoms(Finan and Smith, 2013)

Studies of pain areas using functional magnetic resonance imaging
(fMRI) or positron emission tomography (PET) are steadily revealing
aspects of pain where attention should be focused. One of these is the
dopamine system. Psychosocial factors such as stress and depression are
clearly closely involved in CLBP, but the mechanisms have yet to be
clearly elucidated. However, the relationship between psychosocial
factors and chronic pain is also being steadily uncovered by recent

molecular biological studies(Apkarian et al., 2011).

The mesolimbic dopamine system refers to the dopamine pathway
with axons extending from the ventral tegmental area to the nucleus
accumbens, ventral pallidum, frontal cortex, amygdala, and other areas.
When painful stimuli are applied to the body, p-opioids are produced
mainly in the nucleus accumbens. Dopamine is involved in this p-opioid
production: when painful stimuli are applied, large amounts of dopamine
are released from the ventral tegmental area. With the dopamine release,
u-opioids are produced in the nucleus accumbens, the descending pain

inhibitory system is activated, and pain is inhibited(Wood, 2006).

The mesolimbic dopamine system functions involuntarily, but if it
stops functioning for some reason, the individual becomes hypersensitive

to pain. Stress, anxiety, and depression are thought to be causes of
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dopamine system dysfunction. Dopamine release occurs not just with
painful stimuli, but also with expectation of pleasure or reward. Scientific
evidence for pleasure-related analgesia has also been obtained. Pain is
inhibited by pleasurable sensations. Pleasant smells or images, favorite
music, favorite foods and the like have shown clear efficacy in inhibiting
pain. Interactions exist between pain and pleasure(Leknes and Tracey,
2008).

The introduction to medical practice of pleasant smells
(aromatherapy), images (clean or fresh sensations, beautiful pictorial
images), pleasant music and similar sensations are soothing for patients
with chronic pain and can exert major effects on treatment effectiveness.
In the presence of depression, anxiety, or stress, the dopamine response to
painful stimuli is insufficient and as a result, u-opioids are not produced
and the mechanism of pain inhibition does not work(Leknes and Tracey,
2008).

Many reports have suggested dysfunction of central analgesic
mechanisms in fibromyalgia patients. Hamba integrated the findings of
many studies on the dopamine system and hypothesized that dysfunction
of the central analgesic mechanisms is involved in the pathology of
nonorganic pain. In this, she described a clinical study using PET that
compared the relationship between dopamine metabolism in the brain and
pain intensity between fibromyalgia patients and healthy individuals.
First, physiological saline and then hypertonic saline were injected into
the tibialis anterior muscle of subjects. In healthy individuals, pain is not
induced with physiological saline, but occurs with injection of hypertonic
saline. The amount of dopamine in the striatum increases in proportion to
the increase in pain intensity. An obvious positive correlation is seen

between pain intensity and the amount of dopamine. Fibromyalgia
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patients, on the other hand, complain of pain even with the injection of
physiological saline, and this pain intensifies with the injection of
hypertonic saline. Increased amounts of dopamine are not seen in
fibromyalgia patients as pain intensifies. This indicates that in
fibromyalgia patients, the central analgesic mechanism is broken. In
fibromyalgia patients, the number of p-opioid receptors in their brain is
significantly decreased compared with healthy people. Considering the
above, the dopamine system is likely to be involved in the pathology of
fibromyalgia(Wood et al., 2007).

C-Evaluation by Brain Imaging:

+» Functional MRI

Focusing on research that examines chronic low back pain with the
use of fMRI, negative activation of the prefrontal cortex has been
demonstrated to decrease with visual attention tasks in patients with
chronic low back pain. Other studies have reported that activation of the
nucleus accumbens is decreased in low back pain groups and that
connectivity of the prefrontal cortex and nucleus accumbens is involved
in the chronicity of low back pain. Moreover, in patients with chronic
pain including chronic low back pain, since multidisciplinary treatments
such as pharmacotherapy and cognitive behavioral therapy have little
effect, the predictive power of psychological and genetic factors in
chronicity is low, and brain tests are effective(Baliki et al., 2006).

No investigation has clarified whether differences exist between
chronic low back pain patients with and without psychiatric problems.
Since pain and psychosocial aspects cannot be clearly separated in terms
of patient background, multidimensional patient assessments are needed.

The chronic low back subjects were divided into two groups using the
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patient version of the BS-POP. Low back pain patients with psychiatric
problems showed lower scores for the Family, Mental health and Pain-
related QOL domains compared with patients without psychiatric
problems using the profile scoring system mentioned above. Patients
without psychiatric problems showed positive BOLD signals at the
nucleus accumbens (NAc), while patients with psychiatric problems
showed limited activation at the NAc(Baliki et al., 2012).

These results suggested that the persistence of psychiatric problems
among patients with chronic low back pain might have some relationship
with dysfunction of the NAc. Previous studies have shown that activation
of the anterior cingulate cortex, prefrontal cortex, and nucleus accumbens
Is decreased in chronic low back pain patients. Since both the anterior
cingulate cortex and prefrontal cortex belong to the descending inhibitory
system, and the nucleus accumbens, which is involved in the dopamine
system, releases p-opioids that act to alleviate pain, decreased activation
in these three brain regions may be related to decreased function of the
descending inhibitory system. Other areas of focus include the existence
of brain regions that are active during rest, but exhibit decreased activity
during the execution of certain tasks, and much research has been

conducted on default mode networks(Vania Apkarian et al., 2013).

Attention has been directed to default mode networks not only in
pain areas, but also in the fields of neurological and psychiatric disorders.
In patients with chronic low back pain, functional connectivity between
the nucleus accumbens and medial prefrontal area is high, and since
strengthened functional connectivity is seen in chronic pain patients, this
connectivity may be effective in predicting chronicity. However, similar

changes in functional connectivity are seen even with catastrophizing of
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pain and depression, and disease specificity is thought to be low(Vania
Apkarian et al., 2013).

+ Magnetic response spectroscopy (MRS)

Proton MRS (1H-MRS) is used as a non-invasive tool for evaluating
neural activity in chosen brain areas. A brain area is chosen and
metabolites in the brain are measured using MRI. MRI installed the linear
combination model (LD model) software can measure absolute
concentrations of biological metabolites. N-acetylaspartate (NAA) is an
amino acid specifically localized in neurons. Correlated with the MRI
instrument has no LC model software, the relative to the concentration of
NAA is measured ratio to the phosphocreatine complex (Cr) or choline
(Cho). Cr is correlated with the density of neurons and glial cells. Cho is
correlated with cell membrane metabolism. Fukui et al. reported that
NAA concentrations in the thalamus, ACC, and PFC are decreased in
patients with chronic pain. In the thalamus, NAA/Cr was lower in
patients with lumbar spinal disease causing pain than in control subjects
without pain(Yabuki et al., 2013).

In patients with improvement of pain after surgical treatment, the
NAA/Cr increased compared with the preoperative NAA/Cr by MRS.
Fukui et al. measured the absolute concentration of NAA using the LC-
Model, and mean NAA concentrations for normal control subjects in the
thalamus, ACC and PFC have been established. The absolute
concentration of NAA is useful for comparisons between patients and
patient progress(Fukui et al., 2006).
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+ Voxel-based morphometry (VBM)

VBM is a morphological brain imaging method using 3D-MRI, and
detects morphological changes of the brain and measures gray matter
volume. Gray matter volumes of PFC and amygdala are decreased in
patients with chronic pain. The intensity of morphological changes
showed a negative correlation with the duration of pain. In patients with
chronic low back pain, gray matter volumes of the amygdala and ACC
are decreased, and these morphological changes recovered after
treatment(Baliki et al., 2011).

+» Cerebral blood flow scintigraphy

Cerebral blood flow is reduced in patients with chronic pain; in
particular, 88% of patients with chronic pain showed reduced blood flow

on cerebral blood flow scintigraphy(Laerum et al., 2006).

D-Treatment of Depression in CLBP:

In light of the frequency with which depression is present in clinical
samples of CLBP patients, the treatment of depression would be expected
to be a major component of the therapeutic management of chronic pain
patients. This however does not appear to be the case. There are
indications that most depressed chronic pain patients do not receive
treatment for depression. In a heterogeneous chronic pain sample, Doan
and Wadden (1989) reported that depressed chronic pain, patients were
more likely to be prescribed narcotics than antidepressants(Doan and
Wadden, 1989).

Similarly, Haley et al. (1985) reported that depressed and non-
depressed chronic pain patients did not differ in the sedative and

antidepressant medication they were prescribed(Haley et al., 1985).
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Katon et al. (1985) reported that while half of their sample of pain
patients with major depression was being treated with antidepressants, the
dosage levels were below recommended therapeutic levels for depression
and likely accounted for the persistence of depressive symptoms(Katon et
al., 1985).

Multidisciplinary rehabilitation treatment programs are currently
considered the treatment of choice for CLBP. These programs typically
include a variety of treatment disciplines including ansthesiology,
neurology/ neurosurgery, physiatry, rehabilitation nursing, physiotherapy,
psychiatry, psychology, and vocational rehabilitation. Descriptions of
multidisciplina~ rehabilitation programs frequently make reference to the
need to address psychosocial factors in the management of chronic

pain(Low and Macmillan, 1988).

Several rehabilitation programs include psychological interventions
as an integral component of rehabilitation. However, the focus of
psychological intervention appears to be on one or more of the following
target areas: (1) coping with pain through the use of cognitive-behavioral
strategies, (2) psychophysical techniques such as relaxation, or
biofeedback aimed at reducing tension and anxiety, or (3) reducing pain
behavior by modifying reinforcement contingencies in the patients’

environment(Ehde et al., 2014).

There are few, if any, discussions specifically addressing the
management of depressive symptomatology in depressed chronic pain
patients. Depressed chronic pain patients appear to be treated in the same
manner as non-depressed patients. Antidepressants are frequently
prescribed for the treatment of chronic pain. However, as with the

psychological approaches to chronic pain, the focus has been on treating
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pain as opposed to depression. Antidepressants have been shown to
produce analgesic effects in CLBP as well as in other pain

conditions(Patetsos and Horjales-Araujo, 2016).

The analgesic effects of antidepressants are generally produced at
dosage levels approximately I/5 to 1/3 of the dosages recommended for
the effective treatment of depression. It has been suggested that failure to
specifically address the treatment of depression in the management of
chronic pain may account for some of the treatment failures in chronic
pain rehabilitation(Atkinson et al., 1988).

While there have been no studies specifically designed to examine
the impact of depression on rehabilitation outcome in CLBP, several
studies have reported data suggesting that depression can interfere with
rehabilitation outcome. Depressed chronic pain patients show a greater
tendency to drop out of treatment prematurely, and may be more likely to

relapse following treatment(Painter et al., 1980).

Pre-treatment depression has been associated with poor outcome in
chronic pain rehabilitation, and post-treatment depression has been
associated with increased medication utilization and higher

unemployment(Sullivan et al., 1992).

A few studies have examined the efficacy of pharmacological and
psychological treatment of depression in chronic low back pain.
Anecdotal reports and the findings of uncontrolled studies suggest that
therapeutic dosages of antidepressants and cognitive behavioral
treatments may be effective means of treating pain and depression in

depressed chronic pain patients(Sullivan et al., 1992)
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One placebo-controlled trial of tricyclic antidepressants in depressed
chronic pain patients has been reported. Hameroff et al. (1982) reported
that doxepin, compared to placebo, led to significant reductions in pain
frequency, sleep disturbance, and depressive symptoms in 15 depressed
chronic pain (primarily CLBP) patients following 6 weeks of treatment.
Dose level began at 50 mg/h and increased to 300 mg/day. One patient
discontinued due to dry mouth(Hameroff et al., 1982).

Ward et al. (1984) compared the effects of doxepin and desipramine
in a sample of 36 depressed CLBP patients recruited through newspaper
advertisements. Patients had a diagnosis of major affective disorder,
unipolar depression, or dysthymic disorder. All patients were initially
given a placebo, and placebo responders (n = 4) were excluded from the
study. Four patients discontinued due to side effects: 3 due to drug rash
on desipramine and 1 due to sedation on doxepin. Twenty-six patients
completed 4 weeks of treatment, with initial dose levels of 50 mg/day and
average final dose levels of 188 mg/day and 173 mg/day of doxepin and
desipramine, respectively. Significant reductions in depression were
observed for patients in both drug conditions, with no significant
difference between drug conditions. When success was defined as 40%
reduction in pre-treatment depression scores, response rate was 73%.
When success was defined as 60% reduction in pretreatment depression
scores, response rate was 54%. Significant reductions in pain frequency
and pain severity were also observed, although the magnitude of the
analgesic effect was less pronounced than the antidepressant effect(Ward
etal., 1984).

It has also been reported that cognitive-behavioral pain management
programs may be an effective means of alleviating depression in patients

with CLBP. Following a 3-week multidisciplinary inpatient pain
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management program, Kramlinger et al. (1983) reported an 88%
remission rate for depression in a group of 25 chronic pain (primarily
CLBP) patients with major depressive disorder. It is interesting to note
that response rates to antidepressants and cognitive-behavior therapy
reported in depressed CLBP patients are similar to the response rates
reported for depressed patients without chronic pain. Tricyclic
antidepressants show response rates of approximately 55-75% in

depressed patients without chronic pain(Kramlinger et al., 1983).
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Materials and Methods

A- Study Design and Setting:

After approval of the local ethics and research committee of
Neuropsychiatry outpatient clinic in Benha University Hospital. A
comparative prospective study was conducted Neuropsychiatry outpatient
clinic at Benha University Hospital in Egypt. A written informed consent
was taken from each patient. Data collection was started at the beginning
of December 2016 and till the end of September 2017

The study involved 160 participants who constituted two groups, the
case group that included patients with CLBP (n=80), and the control
group that included healthy volunteers (n=80).

B- Inclusion and Exclusion Criteria:

We included patients who fulfilled the following criteria:
e Patients aged 20 to 50 years, regardless of the sex.
e Patients with diagnosed.

In addition, we recruited age and sex-matched control group to act as

controls

We excluded patients with disability pension, awaiting back surgery,
no longer sick listed, osteoporosis, cancer, recent low back trauma.

Pregnant females were also excluded.
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C- Data Collection.

The present study utilized semi-structured interview for data
collection. The demographic data included age, sex, residency,
occupation, marital status, off springs, and co-morbid diseases. The
clinical neurological assessment including the age at onset, duration of

low back pain, usage of analgesics drugs, and response to treatment.

In addition, the clinical psychiatric assessment included assessment
of the severity of depressive symptoms using Depression Beck Inventory
(BDI) scale, affective disorders, psychotic disorders, usage of

antidepressants, and antipsychotics among others.

D- Depression Beck Inventory (BDI) scale.

In the present study, we assessed the presence and severity of
depression using BDI-Il scale. The BDI is self-administrated well
validated in normal and psychiatric populations, which contains 21 items
rated on an intensity scale of 0-3 with a maximum score of 63.
Categories of depressive symptom severity include minimal (0-13), mild
(14-19), moderate (20-28), and severe (29-63)(Beck et al. 1996).

A- Sample Size Calculation.

The sample size is calculated according to Knapp and Miller
(1992). The required sample size, n, for 2 independent proportions is
given by the following formula:

n=[Pax(1—Pa)]+[Pbx(1—-Pb)]xk

(Pa — Pb)2
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Where Pa is the proportion of patients with depression, Pb is
proportion of controls with depression, so (Pa — Pb) is the effect size; and
k is the magic number=7.8, Pa=0.64, Pb=0.23 according to YOSHIDA
and KATO (2011).

Using the above formula, n=18.9 so, the study included 80 patients

in each group.
B- Statistical Analysis.

Data were collected and entered to the computer using SPSS
(Statistical Package for Social Science) program for statistical analysis.
Data were entered as numerical or categorical, as appropriate. Two types
of statistics were done: Quantitative data were shown as mean, SD, and
range. Qualitative data were expressed as frequency and percent at 95%

confidence interval (95% CI).

Chi- square test and fisher exact test were used to measure
association between qualitative variables. Student t-test and Mann
Whitney test were done to compare means and SD of 2 sets of
guantitative normally and not normally distributed data, respectively.
Repeated measures ANOVA test and Friedman test was performed to
differentiate changes in different follow up results of different studied
quantitative variables normally and not normally distributed data,
respectively. The results of comparing the correlation between two
continuous variables were indicated by the correlation coefficient (r)
using correlation analysis. P (probability) value was considered to be of

statistical significance if it is less than 0.05.
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Results

1- Demographic Characteristics

In the present prospective study, 80 CLBP patients with mean age of
41.4 (£6.3) years old were included; the majority of the included patients
(70%) were female patients. Almost half of the patients were smokers and
65% of them were diabetic. The mean BMI of the included patients was
26.6 (£5.4) and more than third of them were either obese or normal
weight. Fifty-five percent of the patients showed low score in sedentary
life score and 65% of them were living alone. The mean BDI score was
19.4 (£9.4) and 45% of the patients showed moderate depression

according to BDI score.
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Table 7 shows the demographic and clinical characteristics of CLBP

patients

I Variables Patients (N =80) I

Age

1. Mean (SD) 41.4 (6.3)
2. Median (IQR) 43 (35.3 — 46)
Gender
1. Male 24 30.0
2. Female 56 70.0
Smoking
1. Non-smokers 36 45.0
2. Smokers 44 55.0
History of DM
1. No 28 35.0
2. Yes 52 65.0
BMI
1. Mean (SD) 26.6 (5.4)
2. Median (IQR) 26.9 (22 - 31)
BMI Category
1. Underweight 3 3.8
2. Normal 29 36.3
3. Overweight 20 25.0
4. Obese 28 35.0

Sedentary life
1. Low 44 55.0
2. Average 28 35.0
3. High 8 10.0
Social life
1. Live with family 28 35.0
4. Live alone 52 65.0

Duration of LBP
1. Mean (SD) 25.25(9.1)

2. Median (IQR) 25 (17.3-130.8)
BDI score
1. Mean (SD) 19.4 (9.4)

2. Median (IQR) 22.5(9-27.8)

BDI Category

. Normal 28 35.0
Mild Mood Disturbance 0 0

Borderline clinical depression 8 10.0

Moderate depression 36 45.0

Severe depression 8 10.0
Extreme depression 0 0
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The study also included 80 age-matched healthy volunteers with mean age of
40.9 (£6.9) years old; the majority of the participants (70%) were females. Only 20%
of the participants were smokers and 35% of them were diabetic. The mean BMI of
the participants was 24.9 (x4.8) and 58% of them were normal weight. Fifty-three
percent of the participants showed low soccer in sedentary life score and 25% of them
were living alone. The mean BDI score was 9.7 (x6.2) and 72% of the participants

showed no signs of depression according to BDI score.

Table 8 shows the demographic and clinical characteristics of healthy

controls
Variables Patients (N =80)
No | %
Age
1. Mean (SD) 40.9 (6.9)
2. Median (IQR) 42.5 (36 — 46.8)
Gender
1. Male 24 30.0
2. Female 56 70.0
Smoking
1. Non-smokers 64 80.0
2. Smokers 16 20.0
History of DM
1. No 52 65.0
2. Yes 28 35.0
BMI
1. Mean (SD) 24.9 (4.8)
2. Median (IQR) 23.9 (21 - 28.8)
BMI Category
1. Underweight 0 0
2. Normal 47 58.8
3. Overweight 18 22.5
4. Obese 15 18.8
Sedentary life
1. Low 28 35.0
2. Average 52 65.0
3. High 0 0
Social life
1. Live with family 60 75.0
2. Live alone 20 25.0
BDI score
1. Mean (SD) 9.7 (6.2)
2. Median (IQR) 8(6-11)
BDI Category
1. Normal 58 72.5
2. Mild Mood Disturbance 14 17.5
3. Borderline clinical depression 0 0
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4. Moderate depression 8 10.0
5. Severe depression 0 0
6. Extreme depression 0 0

2- Association Tests
There was no statistically significant difference between CLBP
patients group and control group with regard to gender distribution and

age.

Table 9 shows the distribution of gender between cases and controls

Sex P- value
Male Female
CLBP patients No. 24 56
% 30.0% 70.0%
Healthy Controls No. 24 56
% 30.0% 70.0%
Total No. 48 112
% 30.0% 70.0%

60

50
| II
0

Male Female

i
=

No. of Participants
[ L
=] =

[}

Group

B CLPB patients M Healthy Controls

Figure 2: The distribution of gender between case and control
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The number of smokers in CLBP group was significantly higher than those in
control group (p <0.001).

Table 10 shows the distribution of smoking between cases and controls

Smoking P- value
Non-smoker Smoker
CLBP . 36 44
patients 45.0% 55.0%
Healthy . 64 16
Controls 80.0% 20.0%
Total ) 100 60
62.5% 37.5%
70
60
50
[Ty
=
2 40
(1]
(a1
[T
o 30
o
P
20
i I
0
Smoker Mon-Smoker
Group

B CLPB patients M Healthy Controls

Figure 3: The distribution of smoking between cases and controls

Similarly, the number of diabetic patients in CLBP group was significantly
higher than those in control group (p <0.001).
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Table 11 shows the distribution of DM between cases and controls

DM History P- value
No Yes
CLBP : 28 52
patients 65.0%
Healthy . 52 28
Controls 35.0%
Total : 80 80
50.0%
60
50
v 40
=
a
©
o 30
[P
o
o
< 20
10
0
Yes Mo

Group

B CLPB patients W Healthy Controls

Figure 4: The distribution of DM between cases and controls

In addition, the number of patients who lived alone in CLBP group was

significantly higher than those in control group (p <0.001).
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Table 12 shows the distribution of social support between cases and

controls

Social Support

With Family Alone
CLBP : 28 52
patients 35.0% 65.0%
Healthy . 60 20
Controls 75.0% 25.0%
Total . 28 52
35.0% 65.0%
70
60
50
[y]
1=
2 40
[y
[a
[T
© 30
o
=
20
) I
0
With Family Alone
Group

B CLPB patients M Healthy Controls
Figure 5: The distribution of social support between cases and controls

The number of patients who showed low score in sedentary life questionnaire

was significantly higher in CLBP group compared to control group (p <0.001).
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Table 13 shows the distribution of sedentary lifestyle between cases and

controls
Sedentary Life
Low Average High
CLBP . 44 28 8
patients 55.0% 35.0% 10.0%
Healthy : 28 52 0
Controls 35.0% 65.0% 0.0%
Total : 72 80 8
45.0% 50.0% 5.0%
60
50
ﬂ
& 40
=
2
T 30
o
G
g 20
=
10
O B
Low Average High
Group

B CLPB patients W Healthy Controls
Figure 6: The distribution of sedentary lifestyle between cases and controls

Interestingly, the mean BMI was not statistically different between both groups
(p =0.26); However, The number of obese patients was significantly higher in CLBP

group compared to control group (p =0.01).
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Table 14 shows the association between BMI and CLBP

Variable CLBP Healthy Mann- P-value
patients Controls Whitney Test

BMI
1- Mean (SD) 26.6 (5.4) 24.9 (4.8) 2548.0 0.26
2- Median  26.9(22-31) 23.9(21-

(IQR) 28.8)

Table 15 shows the distribution of BMI category between cases and

controls

Group BMI Category P- value

Underweight Normal Overweight Obese

CLBP No. 3 29 20 28

patients % 3.8% 36.3% 25.0% 35.0%

Healthy No. O 47 18 15

Controls % 0.0% 58.8% 22.5% 18.8%

Total No. 3 76 38 43
1.9% 47.5% 23.8% 26.9%

50

40

30

No. of Participants

20

10
Figure 7: The distribution of BMI category between cases [and controls

Importantly, the mean BDI was significantly higher in"CLBP patients compared
ndery e|gf“t Norm Overweigh
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was significantly higher in CLBP group compared to control group (p =0.01).
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Table 16 shows the association between BDI and CLBP

Variable CLBP Healthy Mann- P-value
patients Controls Whitney Test

BDI
1- Mean (SD) 19.4 (9.4) 9.7 (6.2) 1497.0 <0.001
2- Median ~ 225(9— 8 (6-11)
(IQR) 27.8)

Table 17 shows the association between BDI category and CLBP

Group BDI Category
Normal Mild Borderline Moderate Severe Extreme
CLBP 28 0 8 36 8 0
patients
35.0% 0.0% 10.0% 45.0% 10.0%
Healthy 58 14 8
Controls
72.5% 17.5% 10.0%
Total 86 14 44
8.8% 27.5%
70
60
50
5 a0
3 30
=
20
10

Normal Mild Borderline Moderate Severe

BDI Category

CLPB patients Healthy Controls

Figure 8: The association be{vlvgen BDI category and CLBP



3- Correlation Tests

There was a statistically significant positive correlation between BMI, duration
of disease, and age with the mean BDI score (p =0.001). However, the correlation was
not difference between CLBP group and control group except for BMI (p =0.47).

Table 18 shows the correlation between the clinical characteristics and

BDI score

Variable

BMI
1- Correlation Coefficient (r)
2- P-value

Duration of disease

1- Correlation Coefficient (r)
2- P-value

Age
1- Correlation coefficient (r)
2- P-value

Table 19 shows the difference in correlation between case and controls

Variable BDI in P-value
healthy

BMI
1- Correlation Coefficient (r) : 0.201 0.047

Duration of disease NA NA
1- Correlation Coefficient (r)

Age
1- Correlation Coefficient (r) 0.361 0.8
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Figure 9: The correlation between Age and BDI

Figure 10: The correlation between BMI and BDI/
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Figure 11: The correlation between disease duration and BDI
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Discussion

Low back pain is one of the most commonly encountered health
problems worldwide; according to 2016 National Institute of Health
report, almost 8 out of 10 people at some point in their lives will suffer
from back pain. In addition, more than third of United State population
suffered from low back pain within the past three months of the National
Center for Health Statistics (NCHS) survey(Fleming, 2016; National
Center for Health Statistics, 2015). Previous reports suggested that
between of 5 to 10% of low back pain patients will developed
CLBP(Meucci et al., 2015). CLBP is highly disabling and responsible for
high health expenditure ($6000 per person) and low quality of
life(Shmagel et al., 2016).

On a population level, CLBP causes significant implications on
functionality and has huge socioeconomic consequences, therefore,
emotional stress, including anxiety and depression, has been recognized
to be significantly associated with pain, either as a risk factor or a
consequence(Kinney et al., 1993). There is a growing body of evidence
which demonstrated a significant increase in the risk of depression among
CLBP patients(Sagheer et al., 2013).

In the present prospective study, we aimed to assess the risk of
depression in patients with CLPB, using a psychiatric diagnostic
interview; and compared 80 CLBP patients with 80 age and sex-matched

healthy controls.
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The mean age of CLBP patients was 41.4 (x£6.3) years old, which
was slightly lower than the reported average age in the global figures.
According to 2016 report of Shmagel and colleagues, the risk of CLBP
increases with age, with the highest likelihood in the 5th and 6th decades
of life(Shmagel et al., 2016). Moreover, another report showed that the
prevalence of CLBP peaked at around 80 years of age(Hoy et al., 2014).

In the present study, the majority of the included patients (70%)
were female patients. In their 2015 systematic review, Meucci and
colleagues reported that the prevalence of CLBP was significantly higher
in women than men(Meucci et al., 2015). A similar findings was reported
by National Health and Nutrition Examination Survey(Shmagel et al.,
2016).

The higher prevalence of CLBP among women was further
confirmed by a recent systematic review of Wang and colleagues. The
authors attributed the sex differences in pain to interactions between
biological, psychological, and sociocultural factors. The higher CLBP
prevalence in school age girls than in school age boys is likely due to
psychological factors, female hormone fluctuation, and menstruation.
While the further increased CLBP prevalence in females than in males
after menopause age was attributed to accelerated disc degeneration due
to relative estrogen deficiency(Wang et al., 2016).

In contrary, Hoy and colleagues reported that the prevalence of low
back pain and disability-adjusted life years (DALYS) were higher in
males compared to females. The authors did not provide an explanation
for the discrepancy between their findings and previous reports, but this
discrepancy can be attributed to the heterogeneous population included
in their analysis(Hoy et al., 2014).
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The present analysis showed that the prevalence of smoking was
significantly higher in CLBP patients compared to control group. It has
been previously proposed that smoking is significantly associated with
CLBP as smoking reduces bone mineral content, which increases the risk
of osteoporosis and micro-fractures of the trabeculae of the of the
vertebral bodies, cause an increase in degenerative changes in the
spine(Alkherayf and Agbi, 2009).

In addition, Green and colleagues included 34,525 United States
adults and found a statistically significant association between CLBP and

smoking status(Green et al., 2016).

Interestingly, the present study found a significant association
between the history of diabetes mellitus (DM) and CLBP. Hassoon and
colleagues analyzed the data of 5106 adults (4591 without DM & 515
with diagnosed DM); they found than adults with DM have higher
prevalence of CLBP, and higher odds of CLBP after adjusting for LBP

risk factors(Hassoon et al., 2017).

Eivazi and colleagues studied the prevalence of CLBP among a
small outpatient clinic’s sample using the Roland Morris Disability
Questionnaire (RMDQ). They found that 63% of the patients with
diabetes group reported LBP compared to 47% in the healthy
group(Eivazi and Abadi, 2012). This significant association was linked to
the early intervertebral disc degeneration and lumber spinal stenosis seen
in DM patients(Hassoon et al., 2017).

The lack of physical activity, which leads to weight gain, may cause
extensive strain on the spine and causes degenerative changes as well
leading to pain. The American Academy of Orthopedic Surgeons (2013)
explains that the pain could be caused by muscle soreness, which could
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have Dbeen over stretched or injured during physical activity.
Alternatively, a lack of physical activity will cause weak muscles and a
weak core in general leading to pain of the lower back(Yang et al., 2016).
In the present study, the proportion of patients who showed low physical

activity was significantly higher in CLBP group compared to control
group.

In contrary to our results, Chen and colleagues performed a
systematic review on 15 cohort and case—control studies evaluating the
relationship between sedentary and low back pain. They concluded that
sedentary lifestyle by itself is not associated with CLBP(Chen et al.,
2009).

Obesity, defined as BMI >30 kg/m? is an established risk factor for
CLBP, previous reports showed that obese individuals have one and half
times the likelihood of developing CLBP(Shmagel et al., 2016). Our
analysis showed a statistically significant higher proportion of obese
individuals in CLBP group compared to healthy control. Similar to our
findings, a meta-analysis found a significant correlation between body
weight and CLBP(Shiri et al.,, 2010). In addition, Leboeuf-Yde
performed a systematic review on 65 epidemiological studies and found a

weak positive association between LBP and obesity(Leboeuf-Yde, 2000).

In a study of the impact of BMI on the prevalence of low back pain
in a large population, the results showed that in both sexes, a high body
mass index was significantly associated with an increased prevalence of
low back pain. While additional adjustments for education, smoking
status, leisure time physical activity, employment status, and activity at
work hardly affected these associations, there were no interactions found

with most other factors. The authors concluded that this large population-
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based study indicates that obesity is associated with a high prevalence of
low back pain(Heuch et al., 2010).

The association between overweight/obesity and low back pain
could be related to differences in the distribution of body fat mass or to
proportion of lean body mass. In men, high BMI may reflect high muscle
mass; in women, it may indicate amount of adipose tissue(Snijder et al.,
2006).

With regard to the primary outcome, the mean BDI was significantly
higher in CLBP patients compared to control group (p =0.001).
Moreover, the proportion of patients with moderate depression was
significantly higher in CLBP group compared to control group (45% vs.
10%, respectively; p =0.01); while, the proportion of patients with normal
psychological status was higher among healthy volunteers (72.2% vs.

35%, respectively; p <0.001).

In concordance with our findings, Sagheer and colleagues conducted
a prospective cross-sectional study was at Pakistan, from January to June
2010, to assess the prevalence of anxiety and depression in CLBP patients
according to specified age and gender groups using Hospital Anxiety and
Depression Scale. The authors concluded that individuals with CLBP
were at high risk to experience anxiety and depression. This risk was
higher for females (Sagheer et al., 2013).

In addition, the 2010 National Health and Nutrition Examination
Survey found that CLBP were more likely to have depression(Shmagel et
al., 2016). A recent study by Tsuji and colleagues, extracted data from the
2014 Japan National Health and Wellness Survey (N =30,000), showed a
strong correlation between the severity of pain and depression

symptoms(Tsuji et al., 2016).
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Although the association between the CLBP and depression appears
to be clinically well established, the underlying mechanisms are not well
understood, though a potential explanation is disruption of the
mesolimbic dopamine system(Taylor et al., 2015). Recent data from
animal models indicate that regulation of dopamine activity in the ventral
tegmental area (VTA) mediates depressive and anxiogenic responses
suggesting a neurological link between depression and chronic
pain(Small et al., 2016).

Another possible explanation is the negative activation of the
prefrontal cortex in patients with CLBP. Previous studies have reported
that activation of the nucleus accumbens is decreased in low back pain
groups and that connectivity of the prefrontal cortex and nucleus
accumbens is involved in the CLBP(Baliki et al., 2006).

No investigation has clarified whether differences exist between
CLBP patients with and without psychiatric problems. Since pain and
psychosocial aspects cannot be clearly separated in terms of patient
background, multidimensional patient assessments are needed. However,
previous report showed low back pain patients with psychiatric problems
showed lower scores for the family, mental health and pain-related QOL
domains compared with patients without psychiatric problems. Patients
without psychiatric problems showed positive BOLD signals at the
nucleus accumbens (NAc), while patients with psychiatric problems
showed limited activation at the NAc(Baliki et al., 2012).

These results suggested that the persistence of psychiatric problems
among patients with CLBP might have some relationship with
dysfunction of the NAc. Previous studies have shown that activation of
the anterior cingulate cortex, prefrontal cortex, and nucleus accumbens is

decreased in CLBP patients. Since both the anterior cingulate cortex and
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prefrontal cortex belong to the descending inhibitory system, and the
nucleus accumbens, which is involved in the dopamine system, releases
p-opioids that act to alleviate pain, decreased activation in these three
brain regions may be related to decreased function of the descending

inhibitory system(Vania Apkarian et al., 2013).

Interestingly, the present results showed a statistically significant
positive correlation between higher BDI score and participants who live
alone. The difference in the correlation coefficient between BDI patients
and healthy volunteers was significant as well. In concordance with these
findings, McKillop and colleagues found that social support is an
important prognostic factor for depressive symptoms and recovery from
depression in patients with CLBP(McK:illop et al., 2016). Another report

showed a similar findings.

In conclusion, the prevalence of depression is higher among CLBP
patients compared to healthy population. Moreover, the severity of

depression correlates significantly with BMI and lack of social support.
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Summary and Conclusion

Previous reports suggested that between of 5 to 10% of low back
pain patients will developed CLBP. CLBP is highly disabling and
responsible for high health expenditure ($6000 per person) and low
quality of life. There is a growing body of evidence, which demonstrated
a significant increase in the risk of depression among CLBP patients. In
the present prospective study, we aimed to assess the risk of depression in
patients with CLPB, using a psychiatric diagnostic interview; and
compared 80 CLBP patients with 80 age and sex-matched healthy
controls. A comparative prospective study was conducted
Neuropsychiatry outpatient clinic at Benha University Hospital in Egypt.
A written informed consent was taken from each patient. Data collection
was started at the beginning of December 2016 and until the end of
September 2017. The mean BDI was significantly higher in CLBP
patients compared to control group (p =0.001). Moreover, the proportion
of patients with moderate depression was significantly higher in CLBP
group compared to control group (45% vs. 10%, respectively; p =0.01);
while, the proportion of patients with normal psychological status was
higher among healthy volunteers (72.2% vs. 35%, respectively; p
<0.001). In addition, the present results showed a statistically significant
positive correlation between higher BDI score and participants who live
alone. The difference in the correlation coefficient between BDI patients
and healthy volunteers was significant as well. In conclusion, the
prevalence of depression is higher among CLBP patients compared to
healthy population. Moreover, the severity of depression correlates

significantly with BMI and lack of social support.
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Conclusion

In conclusion,

e The prevalence of depression is higher among CLBP patients

compared to healthy population.

e Moreover, the severity of depression correlates significantly with

BMI and lack of social support.

e Further well-designed studies are still needed to establish these

findings.
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