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Abstract BACKGROUND CONTEXT: Some, smaller studies have investigated the effect of preoperative
depression on postoperative improvement in quality of life (QOL). However, they have not used the
Patient Health Questionnaire 9 (PHQ-9) in self-reported depression.
PURPOSE: To assess the effect of preoperative depression as measured by the PHQ-9 on postop-
erative improvement in QOL.
STUDY DESIGN: A retrospective review at a single tertiary-care referral center.
PATIENT SAMPLE: Patients who underwent lumbar decompression or fusion between 2008
and 2012.
OUTCOMES MEASURES: A self-reported EuroQol five-dimensions (EQ-5D) quality-adjusted
life-years Index.
METHODS: Quality of life data were collected using the institutional prospectively collected da-
tabase of patient-reported health status measures. The EQ-5D questionnare, PDQ, and PHQ-9 were
used. Linear and logistic regression analyses were performed to assess the impact of preoperative
depression on QOL improvement.
RESULTS: Elevated preoperative pain (PDQ, b5�0.0017, p5.0009) and worsened depression
(PHQ-9, b5�0.0044, p5.0359) were significantly associated with diminished postoperative im-
provement in QOL, as measured by the EQ-5D. Furthermore, greater depression (PHQ-9, odds ratio
[OR] 0.93, p!.0001) and pain (PDQ, OR 0.99, p5.02) were associated with significantly dimin-
ished postoperative improvement exceeding the minimum clinically important difference.
CONCLUSIONS: Increased preoperative pain and depression were shown to be associated with
significantly reduced improvement in postoperative QOL, as measured by the EQ-5D. � 2015
Elsevier Inc. All rights reserved.
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Introduction

In appropriate patients, lumbar decompression and fusion
significantly improve the quality of life (QOL) [1–5]. How-
ever, such surgical procedures are associated with significant
cost and harbor the potential for significant complications
[4,6–11]. In an effort to reduce costs and improve the
QOL outcomes after spine surgery, researchers have investi-
gated the preoperative risk factors to better identify optimal
surgical candidates. These studies have preliminarily identi-
fied the risk factors related to comorbidities, demographic,
socioeconomic, and psychological factors. Diabetes and
smoking, for example, have been shown to increase the inci-
dence of complications and length of stay after lumbar oper-
ations for lumbar canal stenosis, prolapsed discs, and
thoracolumbar scoliosis [12]. A systematic review of the lit-
erature identified a lower level of education, higher preoper-
ative pain level, low work satisfaction, and longer duration of
sick leave as risk factors for unfavorable outcomes, as they
relate to pain, disability, and return to work [13].

Prior studies have identified a strong correlation between
psychological factors, such as depression, and poor clinical
outcomes after lumbar spine surgery, as measured by the
patient-reported metrics such as the visual analog scale
(VAS) and Oswestry Disability Index [4,6–11]. A systematic
review of the literature by Celestin et al. [9] noted that preop-
erative depression, anxiety, and poor coping abilities were as-
sociated with reduced surgical benefit after lumbar surgical
procedures. Other socioeconomic factors, such as workers’
compensation litigation, have also been implicated in wors-
ened postoperative QOL outcomes [14,15]. These findings
support the use of preoperative psychosocial questionnaires
to better predict the patients most likely to achieve optimal
postoperative QOL outcomes. Although other studies have in-
vestigated the effect of preoperative depression on QOL out-
comes, none have used the Patient Health Questionnaire 9
(PHQ-9) that has demonstrated the highest sensitivity and spe-
cificity in assessing self-reported depression among psychoso-
cial questionnaires [16–18]. Furthermore, no studies have used
the Pain Disability Questionnaire (PDQ) in conjunction with
depressionquestionnaires to evaluate the effects of pain or pre-
operative QOL on postoperative outcomes [19].

In the present study, we sought to assess the impact of
preoperative depression, and other baseline patient charac-
teristics, on QOL outcomes after lumbar surgery. We hy-
pothesized that lumbar spine surgery significantly
improves the QOL outcomes in all patients, but with a stat-
istically significant lower improvement in those with great-
er preoperative depression.

Methods

Patient selection

A retrospective review was performed of all patients who
underwent elective lumbar decompression and fusion

between 2008 and 2012, at a single tertiary-care center for
nontraumatic and nonneoplastic indications. Quality of life
data were collected using the institutional prospectively col-
lected database of patient-reported health status measures,
called the Knowledge Program that includes validated ques-
tionnaires such as the EuroQol five-dimensions (EQ-5D),
PDQ, and PHQ-9, administered at each pre- and postopera-
tive outpatient visit. Patients included in this study were fol-
lowed for a minimum of 6 months within the study period,
with one of the following diagnoses: lumbosacral spondylo-
sis, degenerative disc disease, lumbar spinal stenosis, lum-
bar disc displacement, lumbar kyphosis, or lumbar
scoliosis. Patients were excluded if they were younger than
18 years at the time of surgery, had follow-up of less than 6
months, or had incomplete pre- or postoperative QOL data.

QOL outcome measures

Health-status measures questionnaires (PDQ, PHQ-9,
and EQ-5D) were collected in a prospective manner, preop-
eratively, and at each subsequent follow-up visit. The pre-
viously validated [19,20] PDQ records functional and
psychosocial components of pain, with a total score be-
tween 0 and 150, with increasing pain reflected by an
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