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the importance of risk stratification based on type of
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OBJECTIVE The objective of this study was to isolate whether the effect of a baseline clinical history of depression
on outcome is independent of associated physical disability and to evaluate which mental health screening tool has the
most utility in determining 2-year clinical outcomes after adult spinal deformity (ASD) surgery.

METHODS Consecutively enrolled patients with ASD in a prospective, multicenter ASD database who underwent surgi-
cal intervention with a minimum 2-year follow-up were retrospectively reviewed. A subset of patients who completed the
Distress and Risk Assessment Method (DRAM) was also analyzed. The effects of categorical baseline depression and
DRAM classification on the Oswestry Disability Index (ODI), SF-36, and Scoliosis Research Society questionnaire (SRS-
22r) were assessed using univariate and multivariate linear regression analyses. The probability of achieving = 1 minimal
clinically important difference (MCID) on the ODI based on the DRAM’s Modified Somatic Perceptions Questionnaire
(MSPQ) score was estimated.

RESULTS Of 267 patients, 66 (24.7%) had self-reported preoperative depression. Patients with baseline depression
had significantly more preoperative back pain, greater BMI and Charlson Comorbidity Indices, higher ODIs, and lower
SRS-22r and SF-36 Physical/Mental Component Summary (PCS/MCS) scores compared with those without self-report-
ed baseline depression. They also had more severe regional and global sagittal malalignment. After adjusting for these
differences, preoperative depression did not impact 2-year ODI, PCS/MCS, or SRS-22r totals (p > 0.05). Compared with
those in the “normal” DRAM category, “distressed somatics” (n = 11) had higher ODI (+23.5 points), lower PCS (-10.9),
SRS-22r activity (-0.9), and SRS-22r total (-0.8) scores (p < 0.01), while “distressed depressives” (n = 25) had lower
PCS (-8.4) and SRS-22r total (-0.5) scores (p < 0.05). After adjusting for important covariates, each additional point on
the baseline MSPQ was associated with a 0.8-point increase in 2-year ODI (p = 0.03). The probability of improving by at
least 1 MCID in 2-year ODI ranged from 77% to 21% for MSPQ scores 0-20, respectively.

CONCLUSIONS A baseline clinical history of depression does not correlate with worse 2-year outcomes after ASD
surgery after adjusting for baseline differences in comorbidities, health-related quality of life, and spinal deformity sever-

ABBREVIATIONS ASA = American Society of Anesthesiologists; ASD = adult spinal deformity; BMI = body mass index; CCI = Charlson Comorbidity Index; DRAM =
Distress and Risk Assessment Method; EBL = estimated blood loss; HRQOL = health-related quality of life; LOS = length of stay; MCID = minimal clinically important differ-
ence; MCS = Mental Component Summary of the SF-36; MSPQ = Modified Somatic Perceptions Questionnaire; mZDI = Modified Zung Depression Index; ODI = Oswestry
Disability Index; PCS = Physical Component Summary of the SF-36; PI-LL = pelvic incidence-lumbar lordosis; PT = pelvic tilt; SRS-22r = Scoliosis Research Society; SVA =
sagittal vertical axis; TK = thoracic kyphosis; ZDS = Zung Self-Rating Depression Scale.
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ity. Conversely, DRAM improved risk stratification of patient subgroups predisposed to achieving suboptimal surgical
outcomes. The DRAM’'s MSPQ was more predictive than MCS and SRS mental domain for 2-year outcomes and may

be a valuable tool for surgical screening.

http://thejns.org/doi/abs/10.3171/2016.2.SPINE15980
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marked physical and mental impairment.'” Al-

though evidence exists indicating that surgical
treatment improves the quality of life of patients with ASD
that causes pain and disability,'® certain concomitant pre-
operative medical comorbidities and mental health disor-
ders differentially affect the success of surgical interven-
tion.'*?? For example, prior work from a large population
of patients with ASD demonstrated a significantly higher
proportion of patients with a history of baseline depres-
sion in the group identified as having the “worst” clinical
outcomes at 2 years than in the group who had the “best”
2-year outcomes.”> However, the extent to which depres-
sion represents a primary psychiatric condition versus a
reactive depression due to pain and disability from spinal
deformity is poorly understood. Distinguishing between
these 2 phenomena is important for maximizing the ac-
curacy and efficiency of preoperative counseling, provid-
ing properly informed consent, and optimizing outcomes
postoperatively.

Currently available mental health screening metrics in
patients with spinal disorders include, but are not limited
to, a baseline clinical history of depression, the Mental
Component Summary of the SF-36 (MCS),” the “men-
tal” domain of the Scoliosis Research Society question-
naire (SRS-22r),’ and the Distress and Risk Assessment
Method (DRAM) questionnaire. The DRAM question-
naire categorizes patients into 4 groups based on the
evaluation of depression and somatic awareness using
the modified Zung Depression Index (mZDI) and the
Modified Somatic Perceptions Questionnaire (MSPQ),
respectively.* As such, the DRAM was designed to offer
physicians a simple technique to screen for psychological
distress and the potential need for further comprehensive
mental health evaluation.? In regards to spine surgery, the
DRAM was initially used in patients with chronic low-
back pain; scores corresponding to greater psychological
distress were associated with worsening pain and disabil-
ity postoperatively.* Significant associations have also
been found between psychological distress, as assessed by
the DRAM, and patient satisfaction and clinical outcomes
after nondeformity spine surgery.'>%"4 Because no previ-
ous study has evaluated the DRAM in the setting of ASD,
we hypothesized that the DRAM may offer improved risk
stratification for patients with ASD undergoing surgical
intervention as compared with the aforementioned alter-
native screening metrics.

The objectives of this study were 2-fold: 1) to determine
whether the effect of a baseline clinical history of depres-
sion on outcome is independent of associated physical dis-
ability, and 2) to evaluate which mental health screening
tool has the most utility in determining 2-year clinical
outcomes after ASD surgery. Our first hypothesis was that

ﬁ puLt spinal deformity (ASD) is associated with
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baseline self-reported depression is an independent pre-
dictor of worse outcomes 2 years after ASD surgery. Our
second hypothesis was that, of the available mental health
screening metrics (history of depression, SRS-22r Men-
tal, MCS, and the DRAM), the preoperative DRAM sub-
grouping is the best predictor of 2-year clinical outcomes
for patients with ASD.

Methods

This study was a retrospective review of a prospective,
multicenter database of patients with ASD. Institutional
review board approval was obtained at each of the 11 par-
ticipating centers. The inclusion criteria for the study were
age > 18 years and at least 1 of the following radiographic
measures of deformity: scoliosis = 20°, sagittal vertical
axis (SVA) = 5 cm, pelvic tilt (PT) = 25°, or thoracic ky-
phosis (TK) = 60°. At each center, patients who met the
inclusion criteria were approached by their surgeon and/
or clinical research coordinator and asked if he or she
was interested in participating in the study. If the patient
agreed to participate, he or she was enrolled and baseline
patient demographics, radiographic measurements, and
health-related quality of life (HRQOL) data (see below)
were collected by patient-reported questionnaires and/or
interviews with research coordinators and subsequently
entered into the central database.

Baseline demographic variables included age, sex, body
mass index (BMI), Charlson Comorbidity Index (CCI),
American Society of Anesthesiologists (ASA) physical
status classification scores, history of prior spine surgery,
and a clinical history of depression as self-reported by the
patient. The current or past treatment for depression was
not assessed. Radiographic measures included baseline
and 2-year C7-S1 SVA, TK, PT, pelvic incidence—lum-
bar lordosis mismatch (PI-LL), and thoracic and lumbar
Cobb angles, which were used to classify each deformity
using the SRS-Schwab classification.* All radiographic
measurements were performed on full-length standing
anteroposterior and lateral radiographs using Spineview
(ENSAM Laboratory of Biomechanics) at a central lo-
cation. Preoperative and 2-year HRQOL scores included
the Oswestry Disability Index (ODI),” SF-36,7 SRS-22r,’
and back and leg pain numeric rating scales. The DRAM™*
questionnaire was also administered to a consecutive sub-
set of patients.

Statistical Analysis

Frequency distributions and summary statistics were
tabulated for all baseline and outcome variables for pa-
tients with and without a baseline clinical history of de-
pression and the subset of patients who completed the
DRAM. Outcome measures were also analyzed for the



4 DRAM subgroups based on scores for the mZDI and
MSPQ: “normal” (mZDI < 17), “at risk” (mZDI 17-33 and
MSPQ < 12), “distressed depressed” (mZDI > 33), “dis-
tressed somatic” (mZDI 17-33 and MSPQ > 12)."* Cat-
egorical variable distributions were compared using the
Fisher exact or Pearson chi-square tests, depending on
sample and cell sizes. Continuous variables were com-
pared using unpaired t-tests to assess for differences in the
distributions of patients classified by categorical variables
(baseline depression, DRAM category).

A multivariable linear regression model was created for
each continuous outcome (dependent) variable. Baseline
demographic, radiographic, and HRQOL variables were
included as independent variables, if, on univariable re-
gression, they were significantly associated with the out-
come variable of interest at a p < 0.2 level. Patient age and
sex were included in each model based on an a priori de-
cision. Backward selection was then used to sequentially
remove variables that were not significant at a p < 0.05
level on multivariable regression analysis. Variables were
retained in the model, regardless of significance, if they
altered the beta coefficient of the main predictor of inter-
est by more than 20%.

A logistic regression model was created to predict the
likelihood of achieving = 1 minimal clinically important
difference (MCID) on the ODI (12.8)" versus not. Model
building followed the same principles outlined above.
From this model, probit regression was used to determine
the predicted likelihood of reaching = 1 MCID on the ODI
based on the patients’ baseline MSPQ score, adjusted for
potential confounders.

Results
Demographics

Of the 1254 consecutive patients with ASD who were
offered enrollment at all participating institutions, 608
were enrolled. Of the 608 patients who were enrolled, 365
were eligible for 2-year follow-up. Of those 365 patients,
267 had 2-year follow-up, met inclusion criteria, and were
included in this analysis (43 males, 224 females, average
age [+ SD] 56 + 15.2 years). The 98 patients who were not
included were lost to follow-up. Baseline depression as a
comorbidity was present in 66 (24.7%) of the 267 patients.
One hundred fourteen patients (21 males, 93 females, av-
erage age 63.3 + 11 years) completed the DRAM question-
naire and had a minimum of 2-year follow-up. In Tables 1
and 2, preoperative demographics and spinal radiographic
measurements for depressed/nondepressed patients and
DRAM subgroups are presented, respectively. Compared
with patients without depression, patients’ with depres-
sion had significantly greater preoperative BMI, CCI, and
ASA scores, more prior spine operations, and longer op-
erative times (Table 1). Hospital length of stay (LOS) was
not significant. Operative estimated blood loss (EBL) was
similar between groups (Table 1). Depressed patients also
had significantly worse baseline sagittal malalignment, in-
cluding higher PT, PI-LL, and SVA (Table 1). There were
no differences between groups in regards to type of spinal
deformity, TK, or thoracic and lumbar Cobb angles (Table
1). Moreover, patients with baseline depression had sig-
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nificantly greater preoperative back pain and ODI scores,
and lower baseline scores on the SF-36 (physical compo-
nent summary [PCS] and MCS) and 5 SRS-22r domains:
activity, pain, appearance, mental, and total (Table 3).

Postsurgery Outcomes

After surgical intervention, significant improvements
occurred in all spinal deformity radiographic parameters
and all HRQOL scores for the entire cohort (Tables 1 and
3). Depressed and nondepressed patients had statistically
similar absolute improvements in HRQOL scores post-
operatively (Table 3). After adjusting for differences in
demographics, preoperative radiographic parameters, and
baseline HRQOL scores, depressed patients did not differ
significantly from nondepressed patients with respect to
2-year outcome measures. Specifically, their 2-year ODI
was 2.81 less (p =0.28), and their PCS, MCS, and SRS-22r
scores were 2.23 (p = 0.14), 3.64 (p = 0.06), and 0.16 (p =
0.16) lower, respectively.

DRAM

Subgrouping of the 114 patients who completed the
DRAM included “normal” (n = 22), “at risk” (n = 56),
“distressed depressive” (n = 25), and “distressed somatic”
(n = 11; Table 2). The 4 groups were similar in regards
to sex; BMI, CCI, and ASA scores; percentage of prior
spine surgeries; preoperative SRS-Schwab classification;
operative data (i.e., length of operation, EBL); hospital
LOS; and all preoperative radiographic spinal deformity
parameters (Table 2). HRQOL scores for the DRAM pa-
tients are presented in Table 3. The 4 groups were signifi-
cantly different in regards to preoperative back pain, ODI,
MCS, and 5 SRS-22r domains (activity, pain, appearance,
mental, and total). Compared with normal patients, at risk
patients and distressed depressives had significantly worse
back pain, ODI and MCS scores, and SRS-22r activity,
pain, appearance, mental, and total scores. Distressed
somatics had significantly worse back pain, MCS scores,
and SRS-22r activity, pain, mental, and total scores than
normal patients. Compared with at risk patients, distressed
depressives had significantly worse ODI and MCS scores,
and SRS-22r activity, pain, appearance, mental, and total
scores. Distressed somatics had significantly lower MCS
scores than at risk patients and significantly worse ODI
and MCS scores, and SRS-22r activity, pain, appearance,
and total scores than distressed depressives.

After surgery, the at-risk and distressed depressive
subgroups experienced significant improvements in all
HRQOL outcome measures (p < 0.05). Conversely, the
distressed somatic subgroup only had significant improve-
ments in back pain (p < 0.05) and no significant improve-
ments in leg pain or scores for the ODI, MCS/PCS, or SRS
domains (p > 0.05). After surgery, normal patients had
significant improvements in all HRQOL domains, except
SRS-mental (p =0.11) and MCS (p = 0.61).

Multivariate Analysis

Multivariate analysis of the impact of preoperative
DRAM category on 2-year HRQOL scores is presented
in Table 4. The results demonstrate that, compared with
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TABLE 1. Baseline characteristics, operative data, and spinal radiographic parameters of entire cohort

Variable All Depression No Depression p Value
No. of patients 267 66 201 NA
Mean age + SD (yrs) 56 £ 15.2 57.9+10.2 55.4 +16.4 0.83
Sex
Females 224 56 168
Males 43 10 33
Mean BMI £ SD 27.2+6.1 295+6.9 26.5+5.6 <0.01
Mean CCl + SD 1.5+1.6 21+18 1.3+15 <0.01
Mean ASA + SD 2307 26+05 2207 <0.01
Prior spine surgery (%) 119 (44.6) 40 (60.6) 79 (39.3) <0.01
Preop SRS-Schwab coronal curve (%) 0.27
Type N 75 (28.5) 19 (29.2) 56 (28.3)
Type T 15 (5.7) 3(4.6) 12 (6.1)
Type L 95 (36.1) 29 (44.6) 66 (33.3)
Type D 78 (29.7) 14 (21.5) 64 (32.3)
Mean op data + SD
OR time (mins) 395.8 +132.3 423.7 £ 110 386.5 £ 137.9 0.03
EBL (ml) 1799.4 + 1628.1 1698.8 £+ 1550 1832 + 1655.3 0.61
LOS (days) 8+4.6 89+6.3 77+3.8 0.07
Mean radiographic data + SD
SVA (mm)
Preop 60.8 + 76 85.6 +88.2 52.5+69.9 0.01
2-yr follow-up 324 £573 445+61.6 28.4 £55.5 0.03
TK (%)
Preop 34.3+18.6 321+£19.3 351+18.3 0.16
2-yr follow-up 475+179 46.5+19.2 479+ 175 0.67
PT(°)
Preop 23.3+ 111 26.4+10.2 223+11.3 0.01
2-yr follow-up 21.3+10.2 23.9+10.3 205+10 0.01
PI-LL (°)
Preop 144 +£214 21.8+23 12+20.3 <0.01
2-yr follow-up 41+153 8.8+17.3 25+14.3 <0.01
Thoracic Cobb angle (°)
Preop 381185 36.5+20.3 38.5+18.1 0.47
2-yr follow-up 21.8+15.8 17.8 £15.7 229+15.8 0.05
Lumbar Cobb angle (°)
Preop 337171 33.7+£16.7 33.8+172 0.95
2-yr follow-up 16.4 +12.6 15.2+ 11 16.8 + 13.1 0.73

OR = operating room; NA = not applicable.

the normal group, the distressed somatic subgroup had
significantly higher ODI and lower PCS scores, and SRS-
22r activity and total scores. The distressed depressive
subgroup had significantly lower PCS and SRS-22r total
scores. The at-risk subgroup did not significantly differ in
2-year HRQOL from the normal group. After adjusting for
important covariates, each additional point on the baseline
MSPQ was associated with a 0.8-point increase in 2-year
ODI (p =0.03; Table 5). The probability of improving by at
least 1 MCID on the 2-year ODI ranged from 77% to 21%
for MSPQ scores 0-20, respectively (Table 5). Outcomes
were not predicted by preoperative radiographic measure-
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ments and/or other mental health metrics (baseline depres-
sion status, SRS-22r Mental domain, or MCS; p > 0.05).

Discussion

Depression is one of the most common mental health
disorders in the US, with an estimated 16 million adults
affected in a given year.” Along with other psychiatric
disorders, depression significantly influences evaluation,
treatment, and clinical outcomes of patients with numer-
ous spinal conditions.""*7"> However, the role of mental
illness in adults who undergo operations for spinal defor-
mity is not well defined. In this investigation, we evaluated
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TABLE 2. Baseline characteristics, operative data, and spinal radiographic parameters of patients who completed the DRAM questionnaire

DRAM Subgroups
Variable All DRAM Normal At Risk Distressed Depressive  Distressed Somatic p Value
No. 14 22 56 25 1 NA
Mean age + SD (yrs) 63.3+ 11 65.4+£104 63.6 + 12 629+ 71 58.7 +13.6 0.43
Sex 0.78
Female 93 18 44 22 9
Male 21 4 12 3 2
Mean BMI £ SD 291+6.6 28+5.3 29175 2825 335+6.6 0.16
Mean CCI + SD 18117 15+12 1.7+17 16+16 29+21 0.1
Mean ASA scale score = SD 2506 22+06 2506 2505 2505 0.22
Prior spine surgery (%) 64 (56.1) 14 (63.6) 26 (46.4) 17 (68) 7 (63.6) 0.99
Preop SRS-Schwab coronal curve (%) 0.28
Type N 46 (41.4) 6 (28.6) 26 (47.3) 9 (36) 5 (50)
Type T 4(3.6) 0(0) 3 (5.5) 0(0) 1(10)
Type L 46 (41.4) 11 (52.4) 19 (34.5) 12 (48) 4 (40)
Type D 15 (13.5) 4(19) 7(12.7) 4 (16) 0(0)
Mean op data + SD
OR time (min) 3981 +123 3811+1295 410.3+126.4 381.7£120 410.4 £ 101.8 0.71
EBL (ml) 2076.2 +2054.8 1983 +1782.1 1976 + 1830 1877.9 £ 1410.9 3334.4 +4197.6 0.29
LOS (days) 82+39 78+3.7 8.2+44 86+37 84+23 0.92
Mean radiographic data + SD
SVA (mm)
Preop 87.2+729 81.5+69.7 77.7 £66.7 96.6 +88.3 123.8 £ 66.1 0.25
2-yr follow-up 443+614 30.2+65 48.2 +59.8 459+ 71 49.7 £38.7 0.47
TK (%)
Preop 347 +£17.2 -36.2+ 16 -345+14.8 -35.7+21 -30.3+224 0.73
2-yr follow-up 51.2+17.7 -551+154  -48.7+171 -53.5+21.6 -50.6 + 16.1 0.34
PT()
Preop 26.5+10.6 275+ 116 255+10.4 26.9+11.9 28.7+6.7 0.61
2-yr follow-up 225+10.2 251+ 11.5 21+10 239+99 223+94 0.59
PI-LL (°)
Preop 20.8 +17.6 19.9+16.3 18.4+16.2 229+ 211 30.5+16.2 0.14
2-yr follow-up 471145 3.8+138 46+157 55+14.3 49+11.6 0.88
Thoracic Cobb angle (°)
Preop 33.9+ 171 2714+ 117 36.8+20.2 358+12.8 26.4+85 0.54
2-yr follow-up 227+194 141+ 12 26.6+23.8 218115 1836 0.60
Lumbar Cobb angle (°)
Preop 29+12.9 31.4+16.6 28+97 29.2+14.9 255+8.3 0.76
2-yr follow-up 15.5+10.5 15.8 £ 11.3 16.8 +10.9 14+£9.2 11.9+104 0.67

which mental health screening tool has the most utility in
determining 2-year clinical outcomes after an ASD opera-
tion and sought to determine the extent to which the effect
of a baseline clinical history of depression on postopera-
tive outcomes is a consequence of associated physical dis-
ability.

We found that patients with ASD and a baseline clini-
cal history of depression had significantly greater pre- and
postoperative functional disability and worse pain com-
pared with patients without a baseline clinical history of
depression. These findings are consistent with the follow-
ing sentiment expressed by Vialle et al.: “patients who are
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depressed and have chronic pain tend to have more intense
symptoms, seek more medical care, and have a low satis-
faction rate with medical treatment and thus persistently
high disability reports.”?® Consequently, depression was
found to be a strong negative predictor of postoperative re-
turn-to-work status among a cohort of 2799 patients with
workers’ compensation who underwent lumbar fusion.*
Additionally, Smith et al. found higher rates of preopera-
tive depression in patients who had the “worst” postoper-
ative outcomes (ODI > 30) after ASD surgery compared
with those who had the “best” postoperative outcomes
(ODI 0-15).%2 Although patients with a preoperative histo-
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TABLE 3. HRQOL outcome scores

DRAM Subgroup
All Depression No Depression p DRAM All At Distressed Distressed p
Variable (n=267) (n=166) (n=201) Value  (n=114) Normal Risk Depressive  Somatic ~ Value
ODI
Preop 43+195 548+169 391+187 <0.01 521+13.8 427+124 523+127 461.3+12 495+12.6 <0.01
2-yr follow-up 274+208 374+204 241+20 <0.01 33.2+211 205+154 314+187 41.8+23.2 476227 <0.01
SF-36 PCS
Preop 325+101 282%73 34+105 <001 27875 281+£91 281+£91 266%5 2716+£65 0.79
2-yr follow-up 405+116 356+107 422+114 <001 367+10 399+91 376+107 33.7+83 315+92 0.06
SF-36 MCS
Preop 448+137 35+126 481+124 <001 424+13.8 565+11 444+95 268+86 385+11.9 <0.01
2-yr follow-up 498+128 421+134 524+115 <001 489+13.2 587+6.8 501+126 406+11.4 39.6+14.6 <0.01
SRS activity
Preop 2909 2307 31+0.9 <0.01 25%07 3107 2607 19 2505 <0.01
2-yrfollow-up ~ 3.5+1 2911 37+1 <0.01 3.2%1 39+08 3209 28+11 2609 <0.01
SRS pain
Preop 24+09 1906 26+0.8 <0.01 106 26+06 21+06 17 2+0.5 <0.01
2-yrfollow-up 3.4 +11 2912 3.6+11 <0.01 32£11 3709 3311 29+% 251 0.01
SRS appearance
Preop 24+08 2108 2607 <0.01 23%07 25+06 23+06 17+06 24108 <0.01
2-yr follow-up 3609 33%1 38+09 <0.01 34+£09 41+ 34+08 +1 3£0.9 <0.01
SRS mental
Preop 3409 2708 36+ <0.01 3 41107 2%0. 25+07 281 <0.01
2-yrfollow-up ~ 3.8+09 33+09 4+08 <0.01 38% 44+ 3.8+0. 34+ 3409 <0.01
SRS satisfaction
Preop 2811 26+11 28+1 006 29+11 3+1. 29+11 24+08 341 0.13
2-yrfollow-up 4.2 +1 41 309 002 42+09 47%0. 42+ 38+ 39+12 <0.01
SRS total
Preop 28+07 23106 3+0.6 <0.01 26+06 31104 6+05 +04 25+05 <0.01
2-yrfollow-up ~ 3.7+08 3.2 38%0 <0.01 35%08 4105 3508 31+09 3+0.8 <0.01
Back Pain
Preop 72+23  81%17 7+24 <0.01 78%2 6.6 + 9 2 1 0.02
2-yr follow-up 36+32 45+32 34+3 <0.01 1+3.2 3+ + +34 + 0.14
Leg pain
Preop 43+34 5431 41+34 007 55+31 6+28 5+32 7+28 6 0.33
2-yr follow-up 263 29+3 25+3 049 32+3 21+28 32+28 5+3 +34 020
DRAM
MSPQ
Preop NA NA NA NA 34+28 48+29 165 143+2 <0.01
2-yr follow-up * 4+31 58+52 107+52 98+66 <0.01
mZDI
Preop NA NA NA NA  255+99 127+33 243144 401+54 25+5 <0.01
2-yr follow-up 199+ 11 M+71 198+x11 284+9 179+9 <0.01

ry of depression in our study had significantly worse 2-year
HRQOL scores than nondepressed patients after surgery,
our observed absolute improvements in HRQOL between
depressed and nondepressed groups were similar, which
is in contrast to previous studies of nondeformity spinal
disorders.>*! For example, in a retrospective review of 919
patients who underwent elective lumbar decompression
and fusion, Miller et al. found that increased preoperative
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pain and depression were associated with significantly re-
duced improvement in postoperative EuroQol-5D scores.!?
Our conclusion likely differs from those for these previous
investigations because our study evaluated patients with
ASD, which is a unique pathology with a very different
surgical invasiveness than other nondeformity spinal dis-
orders and their respective treatments that have been the
focus of previous investigations.>*!> Furthermore, 2 of our
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TABLE 4. Impact of baseline DRAM category on functional outcome after ASD surgery*

DRAM ODI PCS SRS-22r Activity SRS-22r Total
Category Crude Adjustedt Crude Adjustedt Crude Adjusted Crude Adjusted§
At risk 10.99 4.5 -2.3 -1.8 -0.61 -0.3 -0.69 -0.4
Distressed 21.4* 5.8 -6.21 -8.41 =14 -0.5 -1.0* -0.59
depressive
Distressed 27.2* 23.51 -8.47 -10.99 -1.2* -0.99 =14 -0.81
somatic

* Estimates represent expected increase or decrease in outcome score for each DRAM category relative to normal (reference group). Adjusted
estimates account for baseline ODI, age at the time of surgery, sex, and additional variables as per below.

1 ODl also adjusted for baseline back pain, leg pain, and history of prior spine surgery.

1 SF-36 PCS also adjusted for baseline leg pain, BMI, and SRS mental subscore.

§ SRS-22r questionnaire also adjusted for history of prior spine surgery.

1 Significant at p < 0.05.
** Significant at p < 0.001.

HRQOL outcome measures (SF-36 and SRS-22r) are dif-
ferent from previous studies’ outcome measures (EuorQol-
5D and SF-12), which makes direct comparisons between
the studies difficult. Nevertheless, there is a low chance
that our null hypothesis (i.e., depression has no impact on
2-year HRQOL scores) would be rejected, as our study’s
statistical power is 95%, based on a sample size of 267
and a 5-point difference in ODI, which is a more modest
effect size compared with the 15-point difference in ODI
we noted with our univariate analysis.

A clinical history of depression reflects a mix of severi-
ties, treatments, and treatment responses, and likely misses
many patients who may have some degree of unrecognized
depression. Therefore, when depression is used as a binary
classification scheme, important nuances and the severity
of a patient’s psychological profile may be overlooked. In
this study, we found that after adjusting for preoperative
differences in demographics, radiographic parameters,
and HRQOL scores between depressed and nondepressed
patients, preoperative depression did not independently
impact 2-year ODI, PCS, MCS, or SRS-22r total scores,
suggesting that depression status in this cohort was closely
linked to functional disability and pain. In the setting of
chronic disease, it is important to distinguish depression
that arises secondary to the disease itself from that mani-
festing as a primary psychiatric condition. This may be
best achieved with screening tools that evaluate the sever-
ity of depression and concomitant psychiatric illness. To
this effect, Alvin et al.> demonstrated that patients with a
greater degree of preoperative depression, as assessed by
the Patient Health Questionnaire-9,* have lower postoper-
ative quality of life scores compared with those with less
severe depression after posterior cervical fusions.? Simi-
larly, Adogwa et al. also found that a higher preoperative
Zung Self-Rating Depression Scale (ZDS) score was an
independent predictor of lower functional improvement
following revision lumbar surgery in elderly patients with
symptomatic pseudarthrosis, adjacent-segment disease, or
recurrent same-level stenosis.?

Although the ZDS is a reliable and valid method to as-
sess depressive symptoms, its utility is limited in patients
with pain.? In contrast to the ZDS, the mZDI (one compo-
nent of the DRAM questionnaire) is more highly associ-

Brought to you by Duke University | Unauthenticated | Downloaded 07/09/23 10:08 PM UTC

ated with pain-related disability than personality traits or
hypochondriacal fears.”> Because the second component
of the DRAM, the MSPQ, assesses heightened somatic
awareness (“‘somatic anxiety”) among patients with chron-
ic pain,? combined scores from the mZDI and MSPQ have
been found to classify risk of poor outcome with consider-
able accuracy.” In a prospective study of 102 patients who
underwent elective lumbar spine surgery, failure to return
to work and/or failure to report improvement in pain and
functional abilities were predicted by preoperative somatic
anxiety and depression, as assessed by the DRAM.* In a
separate prospective analysis of patients who underwent
anterior cervical decompression and fusion, Peolsson et
al. found that a “normal” rating on the DRAM was a sig-
nificant factor in predicting improvement in postoperative
arm pain, neck pain, NDI scores, and general health.”” Ad-
ditionally, Pollock et al. noted that patients classified pre-
operatively as distressed somatic were the only DRAM
subgroup not to have significant improvements in ODI and
pain scores after posterior lumbar interbody fusion.* We
also found that the distressed somatic subgroup was the
only group not to have significant improvements in ODI,
SRS, or SF-36 scores. At-risk and distressed depressive
subgroups had significant improvements in back and leg
pain as well as all HRQOL scores, although these were
attenuated in the distressed depressives relative to the nor-

TABLE 5. Probit model results of impact of MSPQ score on
probability of achieving at least 1 MCID improvement on the ODI*

MSPQ Score Probability of at Least 1 MCID Improvement in ODI (%)

0 773
3 69.8
6 61.3
9 52.3
12 431
15 34.3
18 26.3
20 215

* Adjusted for baseline SF-36 MCS and PCS scores, back pain, leg pain, BMI,
lumbopelvic mismatch (PI-LL), and C7-sacrum SVA.
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mal group. The differences between our DRAM results
and results of patients with a clinical history of depression
are that the clinical diagnosis group has likely been treated
for depression and some of the DRAM patients may have
an unrecognized diagnosis without treatment. While we
purport that the DRAM may be capturing untreated or
poorly treated depression, our data cannot confirm this
conjecture, because it does not provide insight into our pa-
tients’ current or past treatments for depression.

An additional finding of our study was that preopera-
tive DRAM category was the only mental health metric
that reliably predicted 2-year HRQOL scores. Comparison
of the individual DRAM subgroups demonstrated that the
distressed depressive subgroup had lower PCS and SRS-
22r total scores than normal patients, and the distressed
somatic subgroup had significantly higher ODI and lower
PCS, SRS activity, and SRS-22r total scores than normal
patients had. After adjusting for important covariates, each
additional point on the baseline MSPQ was associated with
a 0.8-point increase in 2-year ODI. And the probability of
improving by at least 1 MCID in 2-year ODI ranged from
77% to 21% for MSPQ scores 020, respectively. This em-
phasizes the idea that patients with greater somatic anxiety
are a particularly vulnerable group that may warrant for-
mal psychological assessment and/or intervention before
undergoing an operation for ASD.

Our study should be interpreted within the context of its
design and associated limitations. Although we evaluated
arelatively large number of patients with ASD, the patients
were gathered from 11 heterogeneous institutions, which
varied in their enrollment rates (0.8%—18.4%). As such,
there are surgeon-, patient-, and institution-specific fac-
tors that likely vary between sites (i.e., surgical techniques,
postoperative protocols, cultural factors, etc.), for which we
were not able to control and that may introduce bias into
our results. Furthermore, sample sizes within each DRAM
subgroup were relatively small. However, the large effect
size comparing DRAM groups to normal (especially dis-
tressed somatic) is fairly compelling. While the DRAM
questionnaire ideally would have been available for analy-
sis for all 267 patients in this study, the use of the question-
naire was stopped during the enrollment process at each
site. Therefore, our subset of patients who completed the
DRAM represents a consecutive group of patients who ap-
pear to be a representative sample of the total cohort and
not one of the larger groups that selectively chose to com-
plete the DRAM, which decreases bias related to this sub-
groups’ results. Additionally, this investigation only stud-
ied patients who underwent operative intervention. The
effect of preoperative DRAM category on outcomes after
conservative management in adults with spinal deformity
is also important to understand, as previous studies have
demonstrated that psychological disorders differentially
affect treatment outcomes for chronic low-back pain.!! In
a systematic review, Daubs et al. concluded that patients
with a personality disorder, more severe depression, and
more neuroticism appear to respond more favorably to con-
servative management, while fusion appears to be better
suited for patients without these characteristics.” Our study
neither assessed the status of current or past treatments for
those who self-reported a clinical history of depression or
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those who completed the DRAM questionnaire, nor evalu-
ated mental health-specific preoperative interventions, i.e.,
cognitive behavioral therapy and/or pharmacological thera-
pies and their effects on postoperative outcomes, which has
been studied previously in adults with spinal disorders.'??!
Despite these limitations, we believe our findings are
unique contributions to the growing literature on determi-
nants of outcome after ASD surgery, represent preliminary
steps in defining the role for evaluation of mental health in
patients with ASD, and highlight the importance of revisit-
ing the DRAM questionnaire for surgical risk stratification
for ASD. Ideally, our results should be confirmed in future
prospective investigations with larger cohorts and the use
of similar clinical outcome tools.

Conclusions

Categorical baseline depression was strongly associated
with worse baseline radiographic deformity and HRQOL
measures. However, after adjusting for these factors, pre-
operative depression did not affect 2-year outcomes after
ASD surgery. Conversely, the DRAM improved risk strat-
ification of patient subgroups predisposed to achieving
suboptimal surgical outcomes. In particular, the distressed
somatic group appears to be uniquely prone to experienc-
ing inferior results. The MSPQ score provides a guideline
for estimating the likelihood of improving by at least 1
MCID on the ODI. This information may aid in point of
care decision-making and in counseling patients regarding
expected outcomes after ASD surgery.
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