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Background: Low back pain can be caused by several pathological entities and its perception can be altered
by external factors, for example by some psychological and social factors. The objective of this study was to
compare surgical outcomes in patients with or without psychosocial issues.

Methods: Single center, retrospective and comparative study. Patients with indication to elective lumbar
spine surgery were screened for some psychosocial factors. As a result of the screening, patients were divided
in two groups: mild psychosocial issues (green group) or moderate psychosocial issues (yellow group). The
groups were compared using the following variables: demographic and clinical history, depression (HAD-D),
anxiety (HAD-A), pain levels [visual analogue scale (VAS)], disability [Oswestry disability index (ODI)] and
quality of life [EuroQol 5D (EQ-5D)] at preop and 6-12 months follow-up.

Results: A total of 136 patients were included (51% female) in this study. The 62.5% were allocated at the
green group, and 37.5% in the yellow group. Similar pain levels were observed at preop, but the green group
evolved with superior improvement in pain levels after surgery (P=0.003). In the ODI and EQ-5D scales,
the green group had already shown lower clinical disability at preop (P=0.009 and P=0.003, respectively) and
evolved with better outcomes at the final evaluation (P=0.049 and P=0.017). VAS, ODI and EQ-5D scores
improved from baseline similarly in both groups.

Conclusions: Presurgical screening identify the presence of psychological distress. Psychosocial factors are
correlated with poorer clinical outcomes, both in the baseline and after the surgery. Despite the differences
between found, even patients with mild psychosocial impairment can experience clinical improvement with

surgery.
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Introduction complaining about lumbar pain and its consequent social
and financial impact are alarming the medical organizations

Diverse pathological entities are known to cause low back to consider psychosocial components that may influence

pain and more recently, literature have testified the role of or attenuate the clinical presentation. Among the factors
environmental and pSYChOSOCial factors in the presentation known to influence clinical presentatjon are as psychological

of spinal related symptoms. The large number of patients conditions, litigation, social and work status, and other
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secondary gains (1,2).

Back pain has been associated with mental health
comorbidities, such as depressive episodes, psychosis
diagnosis, anxiety, sleep disturbance and high levels of
stress (3). Although, low back pain not only correlated with
mental and behavior status, but can affect the labor ability,
creating both financial and emotional issues (4). Literature
have shown that psychosocial factors are able to negatively
influence the clinical presentation and the outcomes of
spine surgery (1,5-11).

Presurgical screening have been successful in establishing
the relationship between particular psychological (12-16)
and social (4,10,17-19) issues with clinical outcomes
and patient satisfaction. Different risk factors were
identified to independently impact surgical outcomes:
work compensation (10,17,18,20), lifestyle factors (21),
expectations (22-24), depression (13,16,25), anxiety (26),
substance use and abuse (27,28), and preoperative education
(29,30). However, the appreciation of the patient’s
psychological distress is used as a routine by few spine
services (31).

Epker and Block (32) have suggested that if two or
more of the following criteria are met, the surgeon must
consider the case for presurgical psychological screening:
inconsistent symptoms; high levels of depression or anxiety;
sleep disturbance; excessively high or unrealistically low
expectations; marital distress or sexual difficulties; emotional
lability or mood swings; not working or decreased function
greater than 2 months; large or escalating doses of narcotics
or anxiolytics; worker’s compensation or pending litigation;
history of non-compliance with medical treatment; history
of psychiatric or psychological treatment, or suspected major
psychopathology. In the surgeon’s daily routine, it may be
demanding to consider all criteria, and even if it is done,
spinal surgeons can fail to detect all these distresses (33).
The efforts on developing a presurgical screening aim
to identify the psychosocial risk in a comprehensive and
independent way (31,34,35).

The objective of this study was to analyze the surgical
outcomes following systematic and independent presurgical
screening in patients undergoing elective lumbar fusion.

Methods

Prospective collected data was retrospective collected
[2011-2016] from a non-randomized cohort at a single
center. Inclusion criteria: elective lumbar interbody fusion
for lumbar lumbosciatalgia due to degenerative conditions
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from 1 up to 3 spine levels; psychological evaluation at
the same spine center before surgery; minimum 6-month
follow-up. Exclusion criteria: cases with severe psychosocial
issues found during the psychosocial evaluation; incomplete
medical chart.

Routinely in our spine center, all patients with
medical indication to an instrumented lumbar interbody
fusion undergo to a presurgical psychosocial screening.
A psychologist performed the evaluation with a semi-
structured interview following the same steps for every
patient. The parameters collected were: depression (HAD-D
questionnaire) (36,37), anxiety (HAD-A questionnaire)
(36,37), previous psychological/psychiatric treatment,
abuse of prescription or illegal drugs, alcohol usage, sleep
quality, marital status, employment status, litigation, any
compensation with the condition (whether marital, social,
financial), diagnosis and treatment understanding, suitability
of coping strategies, and suitability of expectations.

Despite subjective, the following parameters were
considered as yellow flags: previous spine surgery, worker’s
compensation, illicit drugs usage, previous psychiatric
treatment, any compensation regarding the condition, not
suitable diagnosis and treatment understanding, suitable
expectancies, anxiety, and depression. Every item from the
interview was included into a database for further analysis.
Resulting from this evaluation, the psychologist concludes
with one of three possible status: mild psychosocial issues
(supportive to surgery); moderate psychosocial issues
(supportive to surgery with reservation); severe psychosocial
issues (not supportive to surgery). For this work, the cases
were divided into two groups: mild psychosocial issues
(green group) and moderate psychosocial issues (yellow
group). Patients with severe psychosocial issues usually
does not follow immediately for surgery, so they were not
included in the present work.

In addition to the psychosocial variables, demographic
and pathology information were analyzed in this study as
well. The following scales were used as clinical endpoints:
visual analogue scale (VAS) (to assess pain levels), Oswestry
disability index (38) (ODI) (to assess physical disability),
and EuroQol 5D (39) (EQ-5D) (to assess quality of life) at
the preoperative visit and at postop follow-up (6-12 months
after surgery).

Descriptive and comparative analyzes were applied.
Minimal clinically important difference (MCID) method
was used according to previous published data in order to
access clinical relevance in pain scores [minimum, 1.2 points

in VAS (40)], disability [minimum, 12.8 points in ODI (40)]
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Table 1 Demographic and psychosocial data
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Variables Total Green group Yellow group P value
Cases (n) 136 85 (62.5%) 51 (37.5%)
Age (years old) 54+16 55+16 52+16 0.279
Gender (n, %) 0.377
Female 70 (51%) 41 (48%) 29 (57%)
Male 66 (49%) 44 (52%) 22 (43%)
Duration of symptoms (months) 17£15 18+17 16+12 0.657
Spine levels treated 1.4+0.7 1.5+0.7 1.4+0.7 0.303
HAD-A 7.4+4.4 6.3+3.9 9.5+4.5 <0.001
HAD-D 4.8+4.1 3.7+3.0 6.7+5.0 <0.001
Work status 0.014
Active 42% 49% 29%
Inactive/work comp 35% 27% 47%
NA 21% 21% 20%

NA stands for patients with non-applicable work status (students and home keepers).

and quality of life [minimum, 0.08 points in EQ-5D (41)].
Statistical analyses were performed with Student’s #-test,
Fisher’s exact test, and one-way ANOVA with an alpha
of 0.05.

Results

A total of 196 patients were first selected and 58 were
excluded due to missing data. Two patients (2/138, 1.4%)
were excluded due severe psychosocial issues and 136 were
included in the analysis. A total of 195 spine levels were
fused (average, 1.4 levels per case), and all surgeries were
lumbar interbody fusions, either by the posterior, lateral or
anterior approach. Demographic data is shown in Table 1.
Mean age was 54 (range, 19-89) years old and 51% (70/136)
were female. The enrollment by groups presented as
follows: 85 cases in the green group (62.5%) and 51 in the
yellow group (37.5%). Demographic and psychological data
divided per group is provided in Table 1. The groups (green
and yellow, respectively) had similar values in the following
parameters: mean age (55 vs. 52 years old; P=0.279);
spine levels treated (1.5 vs. 1.4; P=0.303); duration of the
symptoms (18.0 vs. 16.0 months; P=0.657). The division
of the study cohort into mild and moderate was confirmed
with the difference seen in the HAD-D and HAD-A scales,
3.7 vs. 6.7 (P<0.001) and 6.3 vs. 9.5 (P<0.001), respectively
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for the green and yellow group. Despite the subjective
characteristic of the preoperative psychosocial evaluation,
it was possible to observe that the allocation into green and
yellow groups resulted from an objective criterion: patients
allocated into the yellow group had more yellow flags
compared to green group (average: 2.5; SD, 1.5; 95% CI:
2.1-2.9 vs. 1.2; SD, 1.1; 95% CI: 1.0-1.4).

Pre-operative and follow-up clinical outcomes are shown
in Figures 1-3. While it was observed that both groups
presented similar VAS values at the preoperative visit (5.9
vs. 6.3; green and yellow, respectively; P=0.163), the green
group evolved with lower pain levels after surgery (2.7 vs.
3.7; P=0.003; Figure I). The improvement in VAS scores
was 54% and 41%, respectively, but not significantly
different between groups (P=0.443). In the ODI scale, the
green group already presented lower values preoperatively
compared to yellow cohort (44 vs. 51; P=0.009), and
remained with lower levels after surgery (25 vs. 33; P=0.049;
Figure 2). The improvement in ODI scores was 43% and
35%, respectively, but not significantly different between
groups (P=0.740). In EQ-5D scale the green group had
better scores compared to yellow cohort before surgery (0.59
vs. 0.47; P=0.03) and at the postoperative assessment (0.74
vs. 0.64; P=0.017; Figure 3). The improvement in EQ-5D
scale was 20% and 27%, respectively, but not significantly
different among the groups (P=0.796).
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Figure 1 Pain levels assessed by VAS scale at preoperative and
final visits for green and yellow group. *, P<0.001; . P=0.003. The
shaded bars represent the MCID values (minimum VAS scores that
should be achieved for a clinical perception). VAS, visual analogue

scale; MCID, minimal clinically important difference.
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Figure 2 Physical disability assessed by ODI scale at preoperative
and final visits for green and yellow group. *, P<0.001; ', P=0.009;
" P=0.017. The shaded bars represent the MCID values (minimum
VAS scores that should be achieved for a clinical perception). ODI,
Oswestry disability index; MCID, minimal clinically important

difference; VAS, visual analogue scale.

Despite the yellow group have shown poorer postoperative
clinical outcomes compared to the green group, both groups
demonstrated clinical improvements superior to MCID
in the three different clinical self-assessed questionnaires.
The MCID values for each domain are represented by the
shaded bars in Figures 1-3.

Additionally, it was searched the impact of particular
psychosocial parameters into the final outcomes. It
was possible to testify that work compensation had a
negative impact in clinical outcomes: VAS 4.9 vs. 3.2
(P=0.021; F=5.575), ODI 34.7 vs. 23.3 (P=0.011; F=6.730),
EQ-5D 0.59 vs. 0.75 (P=0.002; F=10.812), respectively for
subject with and without work compensation. Depression
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Figure 3 Quality of life assessed by EQ-5D scale at preoperative
and final visits for green and yellow group. *, P<0.001; 1, P=0.03;
tt, P=0.017. The shaded bars represent the MCID values
(minimum VAS scores that should be achieved for a clinical
perception). EQ-5D, EuroQol 5D; MCID, minimal clinically

important difference; VAS, visual analogue scale.

demonstrated relation with poorer results in ODI (P=0.036;
F=3.468) and EQ-5D (P=0.002; F=6.677), in contrast to
the presence of anxiety, which was not significantly related
to altered outcomes. Other three parameters analyzed
were related to poorer clinical outcomes: not suitable
comprehension of the diagnosis and/or treatment (ODI:
P=0.005, F=5.620; EQ-5D: P<0.001, F=12.335); presence
of social/familiar/financial compensation due to pathology
(VAS: P=0.012, F=5.078; ODI: P=0.001, F=8.694; EQ-5D:
P=0.014, F=4.781); previous spine surgery (VAS: P=0.001,
F=11.547; ODI: P<0.001, F=15.580; EQ-5D: P<0.001,
F=14.594). The following parameters were not related
to final clinical outcomes: gender, alcohol usage, illicit
drugs usage, previous psychological treatments, previous
psychiatric treatments, suitable coping strategies, sexual life
status, quality of sleep, and suitable expectancies.

Discussion

In this study, all patients undergoing elective lumbar fusion
were referred to presurgical psychological screening.
As result of the screening, patients were divided in mild
psychosocial issues (green group), moderate psychosocial
issues (yellow group) or severe psychosocial issues (surgeon
reconsidered surgery). Patients in the yellow group,
with moderate psychosocial issues, have higher level of
depression, secondary gains and/or work compensation and
evolve with worse results following elective lumbar spine
surgery. The results from this study revealed that patients
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presenting significant psychosocial distress at the time of
surgical indication had lower quality of life and more severe
physical disability.

It is well known that some psychopathologies might
distort the perception of pain and disability, and then may
increase the dysfunction related to the painful illness (2,5).
Patients with psychiatric disorders often complain about
chronic pain, not rarely in various segments of the body in
the absence of a pathological finding (42). Low back pain is
highly associated with mental health comorbidities: stress
sensitivity, poor pain copying, anxiety, psychosis spectrum,
and especially with depression conditions (3,7). A number
of studies have found an association between psychological
factors and spine surgery results, and depression has been
the most reported factor, although anxiety, stress, distress,
mood, and poor cognitive functioning have also been
associated with inferior results (8,13,16,25,26,43).

The hospital anxiety and depression (HAD) scale has
been developed and found to be a reliable instrument for
detecting states of depression and anxiety in the setting of
a hospital medical outpatient clinic rather than psychiatric
sample (37). The HAD scale has advantages over other
assessments of anxiety and depression; it is efficient in
assessing both anxiety and depression with a total of 14
items. This scale has been validated and used in spine
clinical studies around the world (7,15,44-46). Other
popular instrument used to assess psychological alterations
is the Distress and Risk Assessment Method (DRAM) (47),
a combination of the Zung Depression Scale and the
Modified Somatic Perception Questionnaire.

Not only psychological distress, but also lifestyle
and social issues are more prevalent in individuals with
LBP (2,48-50) and represent an additional challenge
for the treatment. Substance use and abuse, conflictual
interpersonal relationships, marital status, workplace
factors, litigation, and workers’ compensation represents
problems that can aggravate clinical presentation and results
following the treatment (10,17-19,51). The most relevant
social parameter in relation to spine surgery according to
the recent literature and corroborated by our study is the
presence of workers’ compensation. Patients receiving
workers” compensation tend to have inferior outcomes after
spine surgery. In a meta-analysis of 31 studies, Cheriyan
et al. (1) testified that workers’ compensation patients have
a two-fold increased risk of an unsatisfactory outcome.
In addition, some cumulative risk factors over workers’
compensation were identified, such as prolonged opioid use,
legal representation, and finally, depression as the stronger
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predictor of poor lumbar fusion outcomes among workers’
compensation subjects (13,52,53).

Psychological, social, labor and clinical issues are in an
intimate and complex relationship within a person. Picking
just one parameter from this pack, whether psychological or
social, might represent an incomplete picture of the whole
problem. For this reason, a complete psychosocial analysis
should be performed by adopting different and validated
tools. Despite the helpful support of these tools, they do
not substitute the nature of a face-to-face psychological
interview. Separately, as one isolate entity, the occurrence
of either anxiety disorder, depression or work compensation
may not be decisive itself, but the combination of
some these yellow flags can endorse the diagnose of an
unfavorable presentation.

There is solid evidence that providing information,
adequate support services, discussion of expectations, and
multidisciplinary programs significantly improve the quality
of life and then proportionate superior results (54-56).
Daubs and colleagues (33) found that spinal surgeons
have low sensitivity rates to detect this distress, and the
use of simple clinical impression should be give place
to standardized methods of analysis. It has been highly
recommended a preoperative psychosocial evaluation of
the cases elected to spine surgery through a professional,
independent, multidisciplinary and comprehensive way (34).
Not every mild psychological or social disturbance will
guarantee a poor outcome (57), but using a presurgical
assessment both the surgeon and the patient can be aware
of a certain predisposition that can contribute with poorer
surgical results. It is not clear how cognitive-behavioral
interventions could improve results following surgery,
although some study groups (58-61) have found beneficial
effect of combined rehabilitation strategies. This is a field
that deserves further research.

Some limitations of the current study must be pointed
out. The limited number of patients included is a major
issue, and the expansion of this number is needed for a
more powerful multivariate analysis in order to stablish
the particular role of each of the psychosocial parameters.
The second limitation is the retrospective study design
itself, although the data had been collected prospectively
along the years. A third limitation lays in the single-center
experience. Finally and most important, the psychological
evaluation before the surgeries was performed using the
basis of the psychological science: interpretation done by
a psychologist, and therefore it is an subjective process. In
order to diminish the subjectivity of this evaluation, this and
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other groups (34) have used semi-structured interview with
the same steps for psychometric testing and validated scales
for each and every patient.

Conclusions

Psychosocial factors are related to different degrees of
clinical impairment and quality of life in the preoperative
period and they can influence the final surgical result. A
preoperative psychological evaluation may identify in a
simplified way to the surgeon the presence of psychosocial
distress related with poorer results. Overall, this study
demonstrated that spine surgery, even in patients with
moderate psychosocial risk, is effective in providing
significant relief of pain, improvements in functional
ability and quality of life. However, both the patient and
the surgeon must be aware that presence of moderate
psychosocial distress may affect clinical presentation and
surgical results.
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