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Abstract

Study Design: Cross-sectional study

Objectives: Depression is a comorbid condition with significant effects on 
patients with spinal pathology, and is often undiagnosed. The objective was to 
define the prevalence of undiagnosed depression in our population of patients 
with neck or back pain using a standard screening tool.

Methods: Patients presenting to a neurosurgery clinic at our institution for 
initial evaluation of neck or back pain were screened for depression with the 
revised Center for Epidemiologic Studies Depression (CES-D) scale. 

Results: Of the 76 patients who completed screening, 20 patients (26.3%) 
had scores that were suspicious for a diagnosis of depression, and the suspicion 
was newly discovered for all 20 patients (26.3%). There were 20 patients 
(26.3%) with scores that were consistent with a diagnosis of depression, and 
the diagnosis was newly discovered for 17 patients (22.4%). Thus, a total of 
37 patients (48.7%) had a suspicion for or diagnosis of depression that was 
previously undiagnosed.

Conclusion: Depression in patients with spinal pathology frequently goes 
undiagnosed, as demonstrated by the results of our cross sectional study. This 
contributes to the mounting evidence for the regular screening and treatment of 
depression in patients with spinal pathology. 
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Materials and Methods

Study population

Over a one month period, adult patients presenting to a 
neurosurgery outpatient clinic at our institution for initial evaluation 
of neck or back pain were screened for depression using the revised 
Center for Epidemiologic Studies Depression form (CES-D), a well-
established tool for the initial diagnosis of depression (Figure 1) [8,9]. 
The CES-D has been utilized across a variety of clinical and research 
settings [10-12]. The patient population consisted of patients with 
a history of neck pain, back pain, and/or extremity symptoms that 
had been referred to neurosurgery clinic for further evaluation. The 
referring physician had obtained spinal imaging which was concerning 
for pathological findings that were thought to be associated with the 
patient’s symptoms. We refer to these patients as neck/back pain 
patients. After obtaining approval from the University of Alabama 
Birmingham Institutional Review Board (IRB-150526002), a 
retrospective review of the results of the screening was undertaken. 
Participants were not required to provide informed consent. 

Data collection

The CES-D was given to a representative sampling of patients 
presenting to neurosurgery clinics for evaluation of neck/back pain 
over a four-week period. Completion of the form was voluntary. A 
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Introduction

Depression is a common disorder affecting 6.9% of the adult 
population in the United States [1]. It is a leading cause of lost 
wages and productivity and the cost of treating depression is rising 
[2]. Depression is frequently a co-morbid condition in patients 
with pathology of the spine and is more frequent in patients with 
higher pain scores for back and leg pain [3,4]. The negative impact 
of depression on the post-operative outcomes from spinal operations 
has been similarly well established [5,6]. Despite the clear association 
between depression and spine pathology, there is very little evidence 
of formalized screening for depression during the evaluation of 
patients for spinal surgery or an understanding of how frequently 
patients undergoing spinal surgery suffer from depression [7]. The 
purpose of this study is to define the prevalence of undiagnosed 
depression as a co-morbid condition among patients suffering from 
neck or back pain. This is a pilot study for future investigation into the 
associations between characteristics of our patients and depression, 
as well as the effects of depression treatment on patient outcomes.
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study author manually calculated the total score for each subject and 
recorded the answers to the final three questions to assess whether 
subjects carried a prior diagnosis of major depressive disorder. Per 
accepted interpretation of the CES-D [13], scores less than 10 were 
interpreted as not indicating depression, scores ranging from 10-15 
were interpreted as suggestive of depression and scores greater than 
or equal to 16 were interpreted as diagnostic of depression.

Results
There were 76 patients newly assessed for neck/back pain in 

neurosurgical clinics that completed the CES-D screening tool during 
the study period. There were 20 patients (26.3%) who scored 10-15 on 
the CES-D, indicating a suspicion for depression. Another 20 patients 
(26.3%) scored 16 or above on the CES-D, indicating a diagnosis 
of depression (Figure 2). Thus, a total of 40 patients (52.6%) had a 
suspicion for or diagnosis of depression.

Of the 20 patients who scored in the 10-15 range, all 20 (26.3%) 
had no prior diagnosis of depression. Of the 20 subjects who scored 
16 or greater on the CES-D, 17 (22.4%) had no prior diagnosis of 
depression. Thus, a total of 37 patients (48.7%) had a new suspicion 

for or diagnosis of depression (Figure 3).

Of the 76 patients who completed the screening tool, 19 stated 
that they have a prior diagnosis of a mood disorder, and 5 of those 19 
patients stated that the mood disorder is major depressive disorder. 
Three of the 19 patients scored 16 or greater, and the other 16 
patients scored 0-9. Of the 19 patients who stated that they have a 
mood disorder, 13 patients (68%) were receiving treatment. Of the 5 
patients who stated they have a prior diagnosis of depression, 4 (80%) 
were receiving treatment. 

Discussion
A common goal amongst surgeons treating neck/back pain is the 

optimization of outcomes after surgery. Improvements in surgical 
technique and perioperative care are obviously important for the 
optimization of outcomes, but attention to patient comorbidities is 
also deserved. However, in order for the modification of a patient’s 
comorbidity, such as depression, to be worth the expense of time and 
resources, a few conditions must be met. 

First, it must be demonstrated that a significant percentage of 
patients with neck/back pain actually carry a diagnosis of depression. 

Figure 1: The Center for epidemiologic studies depression scale revised.
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Furthermore, it must be clear that depression is associated with worse 
symptoms and worse outcomes after treatment. We already know that 
depression is a common condition affecting nearly 7% of the general 
population at any point in time [1] and that it is a leading cause of lost 
productivity and wages [2]. Studies have also shown that depression 
is a significant comorbidity in patient populations suffering from a 
variety of physical diseases, including diabetes mellitus, HIV/AIDS, 
cardiothoracic pathology, liver disease, and epilepsy [14-18]. Our 
disease of interest was neck/back pain, and thus the purpose of our 
study was to clarify the prevalence of depression among patients with 
neck/back pain, and more specifically, the prevalence of undiagnosed 
depression. Previous studies have used a variety of screening tools 
to look for evidence of depression in patients with neck/back pain, 
with a prevalence ranging from 21% to 56% [3,4]. Our results are 
similar, indicating a much higher prevalence of depression (26.3%) 
in patients presenting for evaluation of neck/back pain as compared 
to the general population, with another 26.3% having a suspicion of 
depression. Furthermore, by using the revised CES-D, we were able 
to elucidate the prevalence specifically of undiagnosed depression, 
which has not previously been examined in spine patients. We 
found that of all patients who scored in the range indicative of a 
diagnosis of depression, the overwhelming majority (85%) were 
previously undiagnosed. The proportion of the entire study cohort 
with previously undiagnosed depression or concern for depression 
was also significant (48.7%). Not only is depression affecting a 
significant portion of our patient population, but its presence, and 
the consequences, are going unnoticed. Depression is known to be 
associated with worse symptoms and functional status, increased pain 
and stress, higher use of narcotics and antidepressants, and overall 
dissatisfaction with life in patients with spinal pathology [4,19]. We 
also know that depression is associated with worse outcomes and 
patient satisfaction following spine surgery [5,6,20].

We acknowledge that the effects of spinal pathology, including 
increased pain and decreased functional status, may contribute to 
increased rates of depression in this patient population. This presents 

a tempting option to simply treat the neck/back pain, in hopes that 
the improved symptoms will be followed by improved depression. 
However, the relationship is more complex, and the two disease 
entities are more interactive. In a study by Urban-Baez, surgery for 
spinal stenosis improved preoperative depression symptoms at the 
one-year follow-up. However, persistence of depressive symptoms 
after surgery correlated with a worse clinical outcome and a higher 
rate of unmet expectations [20]. Furthermore, in a study of patients 
with chronic low back pain, 54% of patients with a positive lifetime 
history of depression developed symptoms before the onset of back 
pain [21]. Clearly depression is not simply a consequence of the 
spinal disease for many in this patient population, and deserves its 
own treatment. We also acknowledge that it is difficult to distinguish 
between symptoms of pain and symptoms of depression, making 
it hard to tell if a patient with pain related to spine pathology also 
has depression. However, the CES-D can be of great assistance with 
this problem. The CES-D has been shown to be a sensitive tool for 
predicting depression, as diagnosed by the Diagnostic and Statistical 
Manual of Mental Disorders, 4th Edition (DSM-IV) criteria, among 
patients with chronic pain [22].

There must be a reasonable method of screening for and treating 
depression. The CES-D is a self-report scale that was developed for 
use in epidemiological studies of depressive symptomatology in the 
general population [13]. We know that screening for depression 
with the CES-D is straightforward and the interpretation of this 
screening tool is well established [23]. A revised CES-D was created 
in 2004 in order to better reflect the nine primary symptoms of a 
major depressive episode as defined by the DSM-IV [8]. The revised 
version has also proven to be a valid measure of depression [9]. In our 
experience, the revised CES-D was easily completed by the patients 
and easily interpreted by the study authors. Furthermore, the low 
cost of administration is outweighed by the benefit of depression 
treatment. We know that depression is treatable and the effect of 
treatment on overall quality of life is positive and clear [24]. In our 
study, the majority (80%) of those who already carried a diagnosis of 
depression were receiving treatment.

To warrant the involvement of a spine surgeon in the treatment 

Figure 2: Graphic presentation of CES-D scores for all patients. 47.4% of 
patients scored 0-9, which indicates no depression. 26.3% of patients scored 
10-15, which indicates a suspicion for a diagnosis of depression. 26.3% of 
patients scored 16+, which is diagnostic of depression.

Figure 3: Graphic presentation of patients with a new suspicion or diagnosis 
of depression. Patients were categorized as having a new suspicion or 
diagnosis of depression based on the score from the CES-D survey in 
addition to the answers to the questions at the end of the survey.
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of depression, it must be shown that adequate treatment results 
in improved outcomes after surgery for spinal pathology. By 
elucidating the prevalence of undiagnosed depression in our spine 
patient population, this study is serving as a pilot study for future 
investigations into the role depression plays in patients with spinal 
pathology, and how the treatment of depression affects their 
outcomes.

Given that depression has been shown to be more common 
in patients with neck/back pain and often goes undiagnosed, has 
been demonstrated to have a negative effect on outcomes, has a 
screening tool that is easily implemented and interpreted, and is 
known to be amenable to multi-modality therapy; it stands to reason 
that screening for depression in spine patients and treating newly 
diagnosed depression will improve overall quality of life as well as 
outcomes following spine surgery.

Conclusion
Depression is a commonly recognized co-morbid condition in 

patients with neck/back pain. The objective of this cross-sectional 
study was to define the prevalence of undiagnosed depression in 
our spine patients. The results indicate that the true prevalence of 
depression in patients with neck/back pain is higher than in the 
general population. For a significant portion of the patients, the 
depression has previously been undiagnosed. Screening for depression 
is relatively simple and should be carried out to identify patients with 
undiagnosed depression, as this co-morbid condition can negatively 
impact outcomes from intervention aimed at addressing neck/back 
pain.
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