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Abstract:

Objective: To identify risk factors associated with prolonged postoperative opioids use in non-cancer patients undergoing
spinal surgery.

Material and Methods: The medical records of patients, who underwent spinal surgery at Songklanagarind Hospital;
from January 2014 to January 2019, were retrospectively reviewed, Data analysis was performed using multinomial logistic
regression to identify independent factors associated with prolonged postoperative opioids use.

Results: There were 65 out of 500 patients (13.0%) who had prolonged postoperative opioids usage. Opioids used
before surgery as well as length of hospital stay after surgery were risk factors associated with prolonged postoperative
opioids use (relative risk (RR), 47.65; 95% Cl, 17.67-128.49 and RR, 1.07; 95% ClI, 1.01-1.14, respectively). Whereas,
preoperative gabapentinoids use reduced the risk of prolonged postoperative opioids use (RR, 0.33; 95% CI, 0.13-0.83).
Conclusion: Avoiding preoperative opioids used, by using gabapentinoids instead could reduce the risk associated with

prolonged postoperative opioids use; in addition to related morbidity and mortality in non-cancer spinal pain patients.
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Risk Factors Associated with Prolonged Opioids Use in Non-Cancer Patients

Introduction

According to the International Association for the
Study of Pain (IASP) and the World Health Organization
(WHQO) analgesic ladder, opioids are recommended for
short-term management of acute postoperative patients
suffering from moderate to severe pain. Whereas, long-
term use of opioids for chronic non-cancer pain has been
reported to be associated with little improvement of pain,
physical functioning, and sleep quality when compared to
a placebo."? Additionally, there was similar improvement in
pain compared to non-opioid medications (non-steroidal
anti-inflammatory drugs (NSAIDs), tricyclic antidepressants,
and synthetic cannabinoids)." Furthermore, long-term
opioid use in non-cancer patients was found to be
strongly associated with mortality (odd ratio (OR); 2-3.7,
95% Cl; 1.8-5.1)*°, morbidity; including, cardiovascular
problems myocardial infarction (Ml), respiratory problems
(OR; 2.3, 95% CiI; 2.2—2.4)5'6, and increased opioid side
effects (vomiting, drowsiness, constipation, dizziness,
nausea, dry mouth, and pruritus)."*®

Over the last 10 years, many studies have shown
opioid prescribing and incident of long term opioid use among
non-cancer pain as having increased by approximately
16.0-40.0%.”® Among elective orthopedic surgery, spinal
fusion surgery was associated with postoperative opioid
abuse and opioid dependence.” Compared with other
major surgeries, the incidence of prolong postoperative
opioid use after spinal surgery was more than 10.0%, which
again is higher than any other major surgery, for which the
incidence of prolong postoperative opioid use is less than
8.0%.°"

These previous studies have identified risk factors
associated with prolonged postoperative opioids use;
including, a young age, poor socioeconomic status,
preoperative opioids use, and preoperative depression or

8910181 However, all of these studies lack information

anxiety.
regarding intraoperative and early postoperative pain

management while patients were still staying in the hospital.
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In addition, most of these studies did not specify whether
the study subjects were cancer or non-cancer patients.
Based on the aforementioned knowledge, prolonged
opioids use for non-cancer patients has to be minimized.
Nonetheless, knowledge on prolonged opioids use among
non-cancer patients is still limited. Therefore, this study
aimed to identify factors associated with prolonged
postoperative opioid use among non-cancer patients
undergoing spinal surgery. This information will assist
physicians to improve their strategies to minimize risks
associated with prolong opioids use in non-cancer patients;

either prior to or after surgery.

Material and Methods

Data Source and Study design: The study design
was approved by the Human Research Ethics Committee of
the Faculty of Medicine, Prince of Songkla University. After
which, the medical records from the hospital information
system of Songklanagarind Hospital were retrospectively
reviewed. We used a combination of anesthetic, inpatient,
and outpatient data. We extracted medical records of
all patients who underwent spinal surgery (dissectomy,
laminectomy, decompressive and fusion, fusion, scoliosis
correction, microdissectomy, or percutaneous dissectomy)
at Songklanagarind Hospital; from January 2014 to January
2019, taken from anesthetic records that have been
uploaded to the hospital information system. In order to be
included in the study, patients were required to be non-
cancer patients, neither malignant nor benign, and have
had completed follow-up at Songklanagarind Hospital for at
least 3 months postoperatively. Patients whom underwent
pain procedure (epidural steroid injection), lumbar puncture,
or patients with opioids prescribed after surgery during
the follow-up period without being prescribed as home-
medication were excluded from the study. Traumatic patients
with associated major injury (cardiovascular, thoracic,
abdominal, intracerebral and other fractures; except spinal

fracture and computed tomography negative intracerebral
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injury), with the exception of spinal cord injury and spinal
fracture, were excluded. In addition, patients with reoperative
surgery within the same admission period were excluded
from the study. The medical records were retrospectively
reviewed by the main researcher for demographic data,
preoperative diagnosis, preoperative medications used,
type of surgery, site of surgery, level of surgery, duration
of surgery, intraoperative pain controlled, seven days
postoperative pain controlled, seven days postoperative pain
score, home-medications, pain score on discharge day, pain
score and opioids prescribed at the out-patient unit. The
data was then filed in the data record form using a non-
identified number. Patients having opioids prescription as
home-medication after spinal surgery, and continual opioids
prescribing of more than 3 months after spinal surgery, were
defined as patients with prolonged postoperative opioids
usage. Other patients were classified into either no opioid
used since discharge, or opioids used <3 months since
discharge.

The outcome variable was postoperative opioids
use. The independent variables included: gender, age,
weight, height, education, patient salary, co-existing
disease, previous substances or opioids used (within 1
year preoperatively), preoperative diagnosis, type of spinal
surgery, surgical site, level of surgery, duration of surgery,
intraoperative opioids, other analgesic drugs used, and
pain score during the pre-operative period, post-operative
period and after discharge.

Statistical analysis was performed using the R
program. All statistical tests were two-tailed and a p-value
of less than 0.05 was defined as statistically significance.
The patient’s characteristics, which are categorical variables,
were demonstrated as percentage and continuous variables
were presented as mean and standard deviation or median
and interquartile range. The characteristics of patients

who did or did not exhibit prolonged postoperative opioid

Journal of Health Science and Medical Research

Thepsuwan A, et al.

usage were compared using two-sample t-test for normally
distributed data and the Willcoxon rank-sum test for non-
normally distributed data. The x2 test or Fisher exact test
was used to compare the categorical variables between
the groups (prolonged and not prolonged postoperative
opioid use). The association of independent variables with
prolonged postoperative opioid use at three months was
assessed using univariate analysis. Based on the findings
from the univariate analysis, a multivariable multinomial
logistic regression model was constructed to identify
independent factors associated with prolonged postoperative

opioid use.

Results

In the time period of the study, there were 500
medical records retrospectively reviewed; most of these
were middle-aged to elderly patients. The distribution of
each of the independent variables is presented in Table 1.
There were 228 (45.6%) patients aged between 41-60
years and 171 (34.2%) patients were older than 60 years
of age. According to the WHO definition, only 37 patients
(7.4%) were obese (body mass index =30 kg/m?). Nearly
half of the patients (201 patients, 40.2%) did not graduated
compulsory education (Mattayom 3). There were 99 patients
(19.8%) who got paid less than the national minimum wage
(300 baht per day or 9,000 baht per month). Most of the
patients were non-smokers (353 patients, 70.6%) and non-
alcohol drinkers (409 patients, 81.8%). About 21 patients
(4.2%) had substances abuse within 1 year preoperatively.
Gabapentinoids (71.0%) and NSAIDs (54.6%) were mostly
used for preoperative pain control compared with other
pain medications. Dose ranges of preoperative gabapentin
were 100-3,600 mg/day and pregabalin was 75-150 mg/
day. More than half of the patients (333 patients, 66.6%)
were opioid naive before surgery and 167 patients (33.4%)

were prescribed opioids for pain control before surgery.
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Table 1 Characteristics of patients undergoing spinal surgery  Table 1 (continued)

(n=500)
Variables Number %
Variables Number % Current medications
Paracetamol (yes)* 146 29.2
Gender NSAIDs (yes)* 273 54.6
Male 221 44.2 Cox 2 inhibitor (yes)* 84 16.8
Female 279 55.8 TCA (yes)* 1 0.2
Age (years) Gabapentinoid (yes)* 355 71.0
<20 26 5.2 SSRI (yes)* 88 17.6
20-40 75 15.0 SNRI (yes)* 55 11.0
41-60 228 45.6 Muscle relaxant (yes)* 96 19.2
61-80 164 32.8 Sedative or hypnotic (yes)* 25 5.0
>80 , 7 1.4 Antipsychotic (yes)* 2 04
BMI (kg/m") Previous opioid use
<18.50 37 7.4 (within 1 year preoperatively)
18.50-24.99 248 49.6 No 333 66.6
25.00-29.99 178 35.6 Yes 167 33.4
230.90 37 7.4 Tramadol (yes) 162 324
Education Morphine (yes) 5 1.0
<Mattayom 3 (grade 9) 201 40.2 Diagnosis of spinal diseases
>Mattayom 3 (grade 9) 91 18.2 Degenerative 374 74.8
Bachelor’s degree 117 23.4 Scoliosis 32 6.4
Master’s degree 19 3.8 Trauma or fracture 62 124
Doctoral’s degree 3 0.6 Infection or inflammation 32 6.4
No data 69 13.8 Min. preoperative pain score
Patient salary (Baht/month) Painless (VNRS=0) 318 63.6
<9,000 29 19.8 Mild pain (VNRS=1-3) 88 17.6
9,000-20,000 61 12.2 Moderate pain (VNRS=4-6) 84 16.8
20,001-40,000 86 17.2 Severe pain (VNRS=7-10) 10 2.0
40,001-60,000 26 5.2 Max. preoperative pain score
>60,000 6 1.2 Painless (VNRS=0) 150 30.0
No data 222 44.4 Mild pain (VNRS=1-3) 71 14.2
Smoking Moderate pain (VNRS=4-6) 254 50.8
Current smoker 82 16.4 Severe pain (VNRS=7-10) 25 5.0
Non smoke 353 70.6 Site of surgery
Former smoker (=1 year cessation) 65 13.0 Cervical 137 27.4
Alcohol drinking Thoracic 21 4.2
Regular (>3 days/week) 25 5.0 Lumbar 203 40.6
No drinking 409 81.8 Coceyx 1 0.2
Occasional drinking 66 13.2 Cervicothoracic 8 1.6
Preoperative substances abuse (within Thoracolumbar 54 10.8
1 year preoperatively) Lumbosacral 76 15.2
No 479 95.8 Type of surgery
Yes 21 4.2 Dissectomy 14 2.8
Amphetamine (yes)* 2 0.4 Laminectomy 30 6.0
Kratom (yes)* 21 4.2 Scoliosis correction 32 6.4
Co-existing diseases Fusion 41 8.2
No 241 48.2 Decompressive and fusion 277 55.4
Yes 259 51.8 Minimal invasive surgery 106 21.2
Diabetic mellitus (yes)* 61 12.2 Re-operation (yes) 32 6.4
Hypertension (yes)* 146 29.2 Level of surgery 3 2-4
Dyslipidemia (yes)* 114 22.8 (levels), median (IQR)
Pulmonary diseases (yes)* 29 5.8 Duration of operation 240 160-335
Depression (yes)* 3 0.6 (minutes), median (IQR)
Anxiety (yes)* 5 1.0 Estimated blood loss 200 47.5-500
CSM (yes)* 3 0.6 (ml), median (IQR)
Lumbar spondylosis (yes)* 6 1.2
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Table 1 (continued)

Variables Number %
Intraop opioids consumption 225 15-34
(MME), median (IQR)
Postop opioid consumption
(MME/day), mean (S.D.)
Postoperative day 0 13.8 8.7
Postoperative day 1 16.0 10.9
Postoperative day 2 121 8.3
Postoperative day 3 1.2 7.7
Postoperative day 4 10.2 7.2
Postoperative day 5 10.2 8.3
Postoperative day 6 10.1 7.8
Postoperative day 7 10.5 7.5
Min. discharge pain score
Painless (VNRS=0) 233 46.6
Mild pain (VNRS=1-3) 211 42.2
Moderate pain (VNRS=4-6) 54 10.8
Severe pain (VNRS=7-10) 2 0.4
Max. discharge pain score
Painless (VNRS=0) 17 234
Mild pain (VNRS=1-3) 218 43.6
Moderate pain (VNRS=4-6) 139 27.8
Severe pain (VNRS=7-10) 2 5.2
Lenght of hospital stay after 5 4-7

surgery (days) Median, IQR

*=non mutually exclusive, CSM=cervical spondylotic myelopathy,
TCA=tricyclic antidepressant, SSRI=selective serotonin reuptake
inhibitor, SNRI=serotonin-norepinephrine reuptake inhibitor,
Min.=minimum, Max.=maximum, IQR=interquartile range, MME=mg
of morphine equivalent, S.D.=standard deviation, VNRS=verbal
numerical rating scale, NSAIDs=non-steroidal anti-inflammatory
drugs, Cox2=cyclooxygenase2

Degenerative spinal disease was the most common
diagnosis (373 patients, 74.8%). Most of the patients
(254 patients, 50.8%), reported moderate pain severity
(VNRS=4-6) for maximum preoperative pain score, 25
patients (5.0%) reported severe pain severity (VNRS=7-
10) and others reported painless (150 patients, 30.0%)
or mild (71 patients, 14.2%) pain severity (VNRS=0-3).
For intraoperative data, spinal decompression and fusion
was the most common type of surgery (277 patients,
55.4%), following by minimal invasive surgery; such as,

microdissection or percutaneous dissection (106 patients,
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21.2%). The median of surgical level was 3 levels (IQR=2-
4). The median of surgical duration was 240 minutes
(IQR=160-335). The median of the dose of intraoperative
opioid consumption was 22.5 mg of morphine equivalent
(MME) (IQR=15-34). For postoperative data, the opioid
consumption during postoperative day 1 to 7 were 16.0,
121, 11.2, 10.2, 10.2, 10.1, and 10.5 MME, respectively.
A total of 335 patients (67.0%) were discharged from the
hospital without any or only mild pain severity (VNRS=0-
3) for maximum pain score. While, 139 patients (27.8%)
were discharged with moderate pain severity (VNRS=4-6)
and 26 patients (5.2%) were discharged with severe pain
severity (VNRS=7-10) for maximum pain score. Total length
of hospital stay after surgery was 5 days (IQR=4-7).

Table 2 shows analgesic drugs prescribed after
hospital discharge and during the postoperative follow-
up period. From this, 152 patients (30.4%) had opioid
prescriptions as home-medication and from all of these
prescriptions, the opioid given was 100% tramadol. Among
the patients with opioid prescriptions as home-medication, 65
patients (42.8%) had prolonged (>3 months) postoperative
opioid usage after spinal surgery and 87 patients (57.2%)
had opioid usage after spinal surgery; but this was not
prolonged by more than 3 months postoperatively. There
were 458 patients (91.6%) who had multimodal analgesics
prescriptions as home-medication. Among 152 patients
who received opioids as home medication, there were 120
patients receiving both opioids and gabapentinoids.

A multivariable multinomial logistic regression
model was constructed to identify independent factors
associated with prolonged postoperative opioid use (Table
3). Compared with patients without opioid usage after
hospital discharge, the factors associated with prolonged (>3
months) postoperative opioids use included: preoperative
opioids used (relative risk (RR), 47.65; 95% Cl, 17.67-
128.49; p-value=0.000), and length of hospital stay after

J Health Sci Med Res 2022;40(5):571-584
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Table 2 Analgesic drugs prescribed during hospital discharge and follow-up period (n=500)

Analgesic drugs prescribed Number %
Opioid prescription as home-medication (yes) 152 30.4
Tramadol 152 30.4
Dose around the clock 50 329
Dose pm 102 67.1
Other analgesic drugs prescription at discharge
Paracetamol (yes)* 411 86.2
NSAIDs (yes)* 256 51.2
Cox 2 inhibitor (yes)* 90 18.0
Gabapentinoid (yes)* 301 60.2
SSRI (yes)* 36 7.2
SNRI (yes)* 40 8.0
Multimodal analgesics prescription as home-medication (yes) 458 91.6
Postoperative opioids use
No opioid use since discharge 348 69.6
Opioid used <3 months since discharge 87 17.4
Opioid used >3 months since discharge 65 13.0

*=non mutually exclusive, SSRI=selective serotonin reuptake inhibitor, SNRI=serotonin-norepinephrine reuptake inhibitor, NSAIDs=non-

steroidal anti-inflammatory drugs, Cox2=cyclooxygenase?2

surgery (RR, 1.07; 95% CI, 1.01-1.14; p-value=0.037);
whereas, patients with preoperative gabapentinoids use
were found to have a decreased risk for prolonged (>3
months) postoperative opioid use; as compared with patients
without opioid usage after hospital discharge (RR, 0.33;
95% Cl, 0.13-0.83; p-value=0.019).

Compared with patients without opioids used after
hospital discharge, factors associated with postoperative
opioids use (8 months) included: preoperative substance
abuse (RR, 3.97; 95% CI, 1.30-12.14; p-value=0.016),
preoperative opioids used (RR, 8.58; 95% CI, 4.52-
16.25; p-value=0.000), and level of surgery (RR, 1.33;
95%Cl, 1.10-1.62; p-value=0.004). Whereas, patients with
preoperative gabapentinoids used, and undergoing minimal
invasive surgery were found to have a decreased risk
for postoperative opioid use (<3 months) compared with
patients without opioids used after hospital discharge (RR,
0.47; 95% CI, 0.23-0.96; p-value=0.037, and RR, 0.28;
95% CI, 0.08-0.94; p-value=0.039, respectively).

Journal of Health Science and Medical Research

Moreover, patients with co-existing pulmonary
diseases (RR, 1.07; 95% CI, 1.01-1.14; p-value=0.037),
preoperative opioid usage (RR, 47.65; 95% CI, 17.67-
128.49; p-value=0.000), intraoperative opioid consumption
(RR, 1.01; 95% CI, 1.01-1.02; p-value=0.008), and length
of hospital stay after surgery (RR, 1.12; 95% CI, 1.03-
1.21; p-value=0.007) were factors which increase the
risk of prolonged (>3 months) postoperative opioid usage
comparing with non-prolonged (<3 months) postoperative

opioid use.

Discussion

In this study, 152 non-cancer patients (30.4%) had
opioid prescriptions postoperatively as home-medication.
Among 152 patients, 65 patients (42.8%) had prolonged
(>3 months) postoperative opioid use after surgery. So,
the incidence of prolonged postoperative opioids use in our
study was 13.0%, from a total of 500 patients. Our incidence

was higher than the findings published by Schoenfeld®, for

J Health Sci Med Res 2022;40(5):571-584
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Table 3 Multivariate analysis demonstrating risk factors associated with prolonged opioid use postoperatively (n=500)

Relative risk reduction (95% ClI)

Opioid used Opioid used Opioid used
Factors Levels Number (%)  <3months vs >3months vs >3 months vs
No opioid used No opioid used <3 months
Preoperative substances No 479 (95.8) 1 1 1
abuse Yes 21 (4.2) 3.97 0.99 0.25
(1.30-12.14)* (0.15-6.55) (0.40-1.53)
Co-existing diseases as No 471 (94.2) 1 1 1
pulmonary diseases Yes 29 (5.8) 0.67 3.08 4.62
(0.19-2.30) (0.87-10.88) (1.06-20.05)*
Previous opioid use No 333 (66.6) 1 1 1
Yes 167 (33.4) 8.58 47.65 5.56
(4.52-16.25)* (17.67-128.49)*  (1.93-15.97)*
Preoperative Cox2 inhibitors No 416 (83.2) 1 1 1
use Yes 84 (16.8) 0.61 0.38 0.63
(0.26-1.41) (0.14-1.01) (0.21-1.87)
Preoperative gabapentinoids No 145 (29.0) 1 1 1
use Yes 355 (71.0) 0.47 0.33 0.71
(0.23-0.96)* (0.13-0.83)* (0.27-1.90)
Preoperative muscle relaxants  No 404 (80.2) 1 1 1
use Yes 96 (19.2) 0.51 113 2.20
(0.24-1.09) (0.50-2.59) (0.85-5.70)
Diagnosis of spinal diseases Degenerative diseases 374 (74.8) 1 1 1
Scoliosis 32 (6.4) 0.19 - -
(0.02-1.49)
Trauma or fracture 62 (12.4) 1.79 2.11 1.18
(0.70-4.62) (0.53-8.35) (0.26-5.30)
Infection or inflammation 32 (6.4) 1.54 0.51 0.33
(0.49-4.85) (0.13-2.00) (0.84-1.31)
Type of surgery Decompression 44 (8.8) 1 1 1
(dissectomy or
laminectomy)
Decompressive fusion or 309 (61.8) 1.36 3.68 2.70
scoliosis correction (0.55-3.36) (0.88-15.30) (0.61-11.96)
Fusion 41 (8.2) 0.84 3.72 4.41
(0.21-3.38) (0.62-22.23) (0.64-30.57)
Minimal invasive surgery 106 (21.2) 0.28 1.65 5.52
(0.08-0.94)* (0.32-7.60) (0.92-33.16)
Level of surgery Continuous 1.33 1.25 0.94
(1.10-1.62)* (1.00-1.58) (0.75-1.17)
Intraoperative opioids Continuous 0.99 1.00 1.01
consumption (0.99-1.00) (1.00-1.01) (1.01-1.02)*
Lenght of hospital stay Continuous 0.96 1.07 112
(0.89-1.03) (1.01-1.14)* (1.03-1.21)*
*p-value<0.005
Cl=confidence interval, Cox2=cyclooxygenase2
Journal of Health Science and Medical Research 577 J Health Sci Med Res 2022;40(5):571-584
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which the incidence of prolonged (>3 months) postoperative
opioids use was 3.0%, and lower than the findings published
by Pugely'®, Duun", and Connolly’®, in which the incidence
were 50.0%, 43.0%, and 28.0%, respectively.

Previous opioids used (within 1 year) before
surgery

Our study showed that patients with previous
opioid usage were strongly associated with prolonged (>3
months) postoperative opioid use (RR, 47.65; 95% ClI,
17.67-128.49) and postoperative opioid use <3 months
(RR, 8.58; 95% Cl, 4.52-16.25), compared with patients
without opioid usage after hospital discharge. Our findings
were consistent with previous studies published by
Pugely'®, Dunn", Adogwa'®, Rosenthal”, and Connolly'"
that investigated risk factors associated with long-term
opioid use following spinal surgery. Due to the association
between previous opioids used and prolonged postoperative
opioids used as shown in several studies; including our
study, this could be a result of higher incidence of prolonged
postoperative opioid use among the studies of Pugely®,
Duun", and Connolly'”®, because there were more than
50.0% of patients in each study that were non-opioid
naive before surgery; whereas, there were only 33.0%
that were non-opioid naive before surgery in our study.

The strategies to reduce preoperative opioids used
among non-cancer patients should be considered to reduce
the risk of prolonged postoperative opioid use in non-cancer

patients undergoing spinal surgery.

Other medications used perioperative

According to our knowledge, our study is the first
study finding preoperative gabapentinoids use reduced, not
only the risk of prolonged (>3 months) postoperative opioid
use (RR, 0.33; 95% CI, 0.13-0.83), but also the risk of
postoperative opioids use <3 months (RR, 0.47; 95% CI,
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0.23-0.96), compared with patients without opioids used
after hospital discharge. This hypothesis suggests that
more than 60.0% of postoperative spinal surgery patients
suffer from neuropathic pain'®, which could be eased by
gabapentinoids. Furthermore, gabapentinoids are capable
of reducing central sensitization by inhibiting calcium
channel activation at the dorsal horn neurons; leading to
the reduction of incidence of prolonged postoperative pain
as a result of decreasing prolonged postoperative opioid
use.

A previous study, published by Clarke®, did not
include information regarding preoperative gabapentinoids
use, but their results showed patients with preoperative use
of either benzodiazepine, or selective serotonin reuptake
inhibitor (SSRI) was associated with prolonged (>3 months)
opioid use after major surgery. On the other hand, there
is no association between preoperative use with either
sedative-hypnotics, or SSRI with prolonged postoperative
opioid use in our study.

According to the study of Verret'”®, although the study
concluded that the perioperative use of gabapentinoids had
no clinically analgesic effect (no clinically significance in pain
intensity), the study stated that the cumulative opioid dose
administered within 24, 48 and 72 hours after surgery in
perioperative patients using gabapentinoids is lower than
the dose administrated in the placebo group. Furthermore,
the study also suggested that perioperative use of
gabapentinoids had no preventive effect on chronic opioid
use; which is different from our results. This is because,
the study explored only one trial; which only included 410
participants, to evaluate the risk of prolonged opioid use;
which is considered to be too small for conclusive research.
Therefore, many more studies for chronic opioid usage and
gabapentinoids is required.

In agreement with the systematic review and meta-

analysis, published by Busse', reported anticonvulsants
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(gabapentinoids) showed similar improvements in pain and
physical functioning compared with opioids among patients
with chronic non-cancer pain. We suggest the use of
gabapentinoids for preoperative pain control in non-cancer
patients suffering from spinal pain; especially in high risk of
opioid-use disorder patients. Accordingly, this is to reduce
not only the risk of prolonged postoperative opioid use,
but also the incidence of preoperative opioids used among

non-cancer patients scheduled for spinal surgery.

Length of hospital stay after surgery

Our study reported that the length of hospital stay
after surgery was associated with risk of prolonged (>3
months) postoperative opioid use. (RR, 1.07; 95% ClI,
1.01-1.14). Our results were consistent with the previous
study published by Adogwa'®, which showed that the length
of hospital stay was associated with prolonged (>1 year)
postoperative opioid use after spinal fusion. However,
the length of hospital stay after surgery was 6 days for
prolonged (>3 months) postoperative opioid usage group
and 5 days for non-prolonged postoperative opioid usage
group. Even though there is a statically significant difference
between these two groups, the gap different is only 1 day.
One day difference of hospital stay can be either due to
medical or non-medical reasons. Therefore, it may be
difficult for clinical relevance to use length of hospital stay as
a risk factor for predicting prolonged postoperative opioids

use in non-cancer patients undergoing spinal surgery.

Age

Descriptive statistics of demographics data shows
that most of the patients in our study were middle-aged
(41-60 years) to elderly (>60 years) patients. This was
similar to the patients in previous studies published by
Clarke'®, Pugely'®, and Adogwa'® These results can be

according to the prevalence rate of spinal diseases, which
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20,21, and

is higher in adults than in children or adolescents
for which peaks in an increase between ages of 35 and
55.” Together with most spinal diseases being associated
with degenerative change in older people, and mainly
the treatment being pain control with analgesics. Spinal
surgery remains the last option when all other strategies;
including, rehabilitation and life-style modification have
failed. Therefore, patients in our study, which included
patients who underwent spinal surgery, were middle-aged
to elderly patients, more so than children or adolescents.

According to our knowledge, elderly patients
consumed lower analgesic drug doses comparing with
younger patients, because of changes in pharmacodynamics

and pharmacokinetics®™**

, due to shrinkage of the brain,
decreased drug metabolization by the liver, and decreased
drug excretion by renal. We hypothesized that younger
patients that require more analgesics may be a risk
factor associated with prolonged postoperative opioid use
compared with elderly patients.

While, previous studies published by Pugely'®, and
Adogwa'® showed a younger age (<50 years, and 66-85
years, respectively) is a risk factor associated with prolonged
postoperative opioid use after spinal surgery, our study did
not show this. Although, there is no statically significant
association related to age between prolonged (>3 months)
and non-prolonged postoperative opioid use, the patients in
our study from our descriptive data; as presented in Table
4, showed there were more young patients (18-60 years)
than elderly patients (>60 years) among patients who had
prolonged (>3 months) postoperative opioid usage after

spinal surgery.

Preoperative substances abuse
There were 21 patients (4.2%) that reported previous
substances use before surgery in our study. While, there is

statically significant data showing patients with preoperative
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Table 4 Univariate analysis demonstrating risk factors associated with prolonged opioid use postoperatively (n=500)

No opioid used Opioid used Opioid used
Variable since discharge <3 months >3 months p-value
since discharge since discharge
Total n 348 (69.6%) 87 (17.4%) 65 (13.0%)
Gender 0.590
Male 159 (71.9%) 35 (15.8%) 7 (12.2%)
Female 189 (67.7%) 2 (18.6%) 8 (13.6%)
Age (years) 0.095
<20 19 (73.1%) 7 (26.9%) 0 (0.0%)
20-40 54 (72.0%) 5 (20.0%) 6 (8.0%)
41-60 161 (70.6%) 36 (15.8%) 31 (13.6%)
61-80 111 (67.7%) 28 (17.1%) 5 (15.2%)
>80 3 (42.9%) 1 (14.3%) 3 (42.9%)
BMI (kg/m?) 0.755
<18.50 29 (78.4%) 4 (10.8%) 4 (10.8%)
18.50-24.99 168 (67.7%) 3 (17.3%) 7 (14.9%)
25.00-29.99 124 (69.7%) 33 (18.5%) 21 (11.8%)
>30.00 27 (73.0%) 7 (18.9%) 3 (8.1%)
Education 0.016
<Mattayom 3 (grade 9) 126 (62.7%) 41 (20.4%) 34 (16.9%)
>Mattayom 3 (grade 9) 8 (74.7%) 3 (14.3%) 0 (11.0%)
Bachelor’s degree 4 (80.3%) 8 (15.4%) 5 (4.3%)
Master’s degree (78.9%) 2 (10.5%) 2 (10.5%)
Doctoral’s degree 2 (66.7%) 0 (0.0%) 1 (33.3%)
Patient salary (Baht/month) 0.084
<9,000 9 (69.7%) 19 (19.2%) 11 (11.1%)
9,000-20,000 0 (65.6%) 2 (19.7%) 9 (14.8%)
20,001-40,000 2 (83.7%) 1 (12.8%) 3 (3.5%)
40,001-60,000 2 (84.6%) 1(3.8%) 3 (11.5%)
>60,000 (83.3%) 1 (16.7%) 0 (0.0%)
Smoking 0.971
Current smoker 55 (67.1%) 6 (19.5%) 1 (13.4%)
Non smoke 247 (70.0%) 61 (17.3%) 45 (12.7%)
Former smoker (=1 year cessation) 46 (70.8%) 10 (15.4%) 9 (13.8%)
Alcohol drinking 0.412
Regular (>3 days/week) 15 (60.0%) 7 (28.0%) 3 (12.0%)
No drinking 282 (68.9%) 72 (17.6%) 5 (13.4%)
Occasional drinking 51 (77.3%) 8 (12.1%) 7 (10.6%)
Preoperative substances abuse (within 1 year
preoperatively) 0.053
Yes 1 (52.4%) 8 (38.1%) 2 (9.5%)
No 337 (70.4%) 79 (16.5%) 3 (13.2%)
Co-existing diseases 0.238
Yes 176 (68.0%) 3 (16.6%) 0 (15.4%)
No 172 (71.4%) 4 (18.3%) 5 (10.4%)
Underlying diseases
Anxiety (yes)* 4 (80.0%) 0 (0.0%) 1 (20.0%) 0.481
Depression (yes)* (66 7%) 1 (33.3%) 0 (0.0%) 0.650
Diabetic mellitus (yes)* 4 (72.1%) 1 (18.0%) 6 (9.8%) 0.735
Hypertension (yes)* 8 (67.1%) 6 (17.8%) 2 (15.1%) 0.644
Dyslipidemia (yes)* 8 (77.2%) 13 (11.4%) 13 (11.4%) 0.102
Pulmonary disease (yes)* 9 (65.5%) 4 (13.8%) 6 (20.7%) 0.427
Previous opioid use
(within 1 year preoperatively) <0.001

Yes
No

68 (40.7%)
280 (84.1%)

46 (27.5%)
41 (12.3%)

53 (31.7%)
2 (3.6%)
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Table 4 (continued)

No opioid used Opioid used Opioid used
Variable since discharge <3 months >3 months p-value
since discharge since discharge

Current medications
Paracetamol (yes)* 101 (69.2%) 23 (15.8%) 22 (15.1%) 0.605
NSAIDs (yes)* 189 (69.2%) 41 (15.0%) 43 (15.8%) 0.065
Cox 2 inhibitor (yes)* 67 (79.8%) 10 (11.9%) 7 (8.3%) 0.085
Tricyclic antidepressant (yes)* 1 (100.0%) 0 (0.0%) 0 (0.0%) 1
Gabapentinoid (yes)* 253 (71.3%) 55 (15.5%) 47 (13.2%) 0.212
SSRI (yes)* 55 (62.5%) 19 (21.6%) 14 (15.9%) 0.280
SNRI (yes)* 34 (61.8%) 13 (23.6%) 8 (14.5%) 0.362
Muscle relaxant (yes)* 71 (74.0%) 12 (12.5%) 13 (13.5%) 0.370
Sedative or hypnotic (yes)* 15 (60.0%) 6 (24.0%) 4 (16.0%) 0.467
Antipsychotic (yes)* 2 (100.0%) 0 (0.0%) 0 (0.0%) 1

Diagnosis of spinal diseases 0.005
Degenerative 266 (71.1%) 59 (15.8%) 49 (13.1%)
Scoliosis 25 (78.1%) 7 (21.9%) 0 (0.0%)
Trauma or fracture 44 (71.0%) 1 (17.7%) 7 (11.3%)
Infection or inflammation 13 (40.6%) 10 (31.2%) 9 (28.1%)

Min. preoperative pain score 0.183
Painless (VNRS=0) 235 (73.9%) 49 (15.4%) 34 (10.7%)
Mild pain (VNRS=1-3) 56 (63.6%) 18 (20.5%) 14 (15.9%)
Moderate pain (VNRS=4-6) 52 (61.9%) 17 (20.2%) 15 (17.9%)
Severe pain (VNRS=7-10) 5 (50.0%) 3 (30.0%) 2 (20.0%)

Max. preoperative pain score <0.001
Painless (VNRS=0) 116 (77.3%) 25 (16.7%) 9 (6.0%)
Mild pain (VNRS=1-3) 53 (74.6%) 10 (14.1%) 8 (11.3%)
Moderate pain (VNRS=4-6) 169 (66.5%) 46 (18.1%) 39 (15.4%)
Severe pain (VNRS=7-10) 10 (40.0%) 6 (24.0%) 9 (36.0%)

Re-operation (yes) 0.113
Yes 19 (69.4%) 5 (15.6%) 8 (25.0%)
No 329 (70.3%) 82 (17.5%) 57 (12.2%)

Site of surgery 0.082
Cervical 102 (74.5%) 20 (14.6%) 15 (10.9%)
Thoracic 13 (61.9%) 5 (23.8%) 3 (14.3%)
Lumbar 149 (73.4%) 32 (15.8%) 22 (10.8%)
Coceyx 1 (100.0%) 0 (0.0%) 0 (0.0%)
Cervicothoracic 3 (37.5%) 2 (25.0%) 3 (37.5%)
Thoracolumbar 30 (55.6%) 16 (29.6%) 8 (14.8%)
Lumbosacral 50 (65.8%) 12 (15.8%) 14 (18.4%)

Type of surgery <0.001
Dissectomy 9 (64.3%) 2 (14.3%) 3 (21.4%)
Laminectomy 23 (76.7%) 7 (23.3%) 0 (0.0%)
Scoliosis correction 25 (78.1%) 7 (21.9%) 0 (0.0%)
Fusion 26 (63.4%) 7 (17.1%) 8 (19.5%)
Decompressive and fusion 173 (62.5%) 58 (20.9%) 46 (16.6%)
Minimal invasive surgery 92 (86.8%) 6 (5.7%) 8 (7.5%)

Level of surgery (levels), 0.001
median (IQR) 2 (2, 3) 3(2, 4) 3 (2, 4)

Duration of operation (minutes), <0.001
median (IQR) 220 (145, 315) 280 (195, 350) 300 (225, 355)

Estimated blood loss (ml), <0.001
median (IQR) 150 (20, 400) 300 (100, 700) 400 (50, 800)

Intraop opioids consumption 0.193
(MME), median (IQR) 22.5 (14.0, 32.5) 22 (16.8, 30.0) 27.5 (17.5, 42.5)
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No opioid used  Opioid used Opioid used
Variable since discharge <3 months >3 months p-value
since discharge since discharge
Min. discharge pain score <0.001
Painless (VNRS=0) 178 (76.4%) 3 (14.2%) 2 (9.4%)
Mild pain (VNRS=1-3) 144 (68.2%) 3 (15.6%) 4 (16.1%)
Moderate pain (VNRS=4-6) 25 (46.3%) 20 (37.0%) 9 (16.7%)
Severe pain (VNRS=7-10) 1 (50.0%) 0 (0.0%) 1 (50.0%)
Max. discharge pain score 0.011
Painless (VNRS=0) 89 (76.1%) 9 (16.2%) 9 (7.7%)
Mild pain (VNRS=1-3) 156 (71.6%) 9 (13.3%) 33 (15.1%)
Moderate pain (VNRS=4-6) 91 (65.5%) 9 (20.9%) 19 (13.7%)
Severe pain (VNRS=7-10) 12 (46.2%) 0 (38.5%) 4 (15.4%)
Lenght of hospital stay after <0.001
surgery (days) Median, IQR 5(8,7) 5 (4, 8) 6 (5, 10)

*=non mutually exclusive, SSRI=selective serotonin reuptake inhibitor, SNRI=serotonin-norepinephrine reuptake inhibitor, NSAIDs=non-steroidal

anti-inflammatory drugs, Min.=minimum, Max.=maximum, Cox2=cyclooxygenase2, VNRS=verbal numerical rating scale, IQR= interquartile range

substances abuse increased the risk of postoperative opioid
use <3 months (RR, 3.97; 95% CI, 1.30-12.14). However,
there is no statically significant correlation between this
factor and prolonged (>3 months) postoperative opioids
used compared with patients without opioids used after
hospital discharge (RR, 0.99; 95% CI, 0.15-6.55). In
contrast to our result, Pugely’ presented that history of
drug dependent was a risk factor associated with prolonged
(>1 year) postoperative opioids used after cervical spine
surgery.

There was a similar prevalence of substance use
before surgery between ours (4.2%) and the study published
by Pugely® (4.2%). However, the incidence of prolonged
postoperative opioids used was two times higher in the
study published by Pugely®. The lower incidence of the
main outcome could be the reason of its low power to detect
significant correlation between preoperative substance
abuse and prolonged (>3 months) postoperative opioids

used in our study.
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Co-existing diseases

Our study did not find that co-existing diseases;
including depression or anxiety, as a risk factor associated
with prolonged (>3 months) postoperative opioids used. On
the other hand, previous studies published by Schoenfeld®,
Pugely'®, Connolly”®, and Anderson® showed different
results. Schoenfeld® showed depression was significantly
associated with decreased likelihood of discontinuing opioid
use at 1, 3, and 6 months after spine surgery. Pugely',
Connolly™, and Anderson'® also reported similar results, in
that clinical depression or anxiety were risk factors for long
term opioid use in spinal surgery patients.

Nowadays, even though we have easier access
to medical care, not all patients who experience mental
problems seek help from a doctor. Our study included
information in regards to preoperative diagnosed of
depression or anxiety. Patients who had symptoms, but
were never diagnosed might go undetected and therefore
be classified as non-depression or non-anxiety patients.

As a result of, undetected preoperative, co-existing mental
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diseases, our results showed low prevalence of patients with
depression (0.6%) or anxiety (1.0%); which might lead to
an underestimation of the association between co-existing
depression or anxiety, and prolonged postoperative opioids

used in our study.

Type of surgery

Our study presented minimal invasive surgery as
being associated with decreased risk of postoperative opioid
use <3 months (OR, 0.28; 95% ClI, 0.08-0.94), but was not
statically significantly associated with prolonged (>3 months)
postoperative opioids used (OR, 1.55; 95% ClI, 0.32-7.60).
Our study reported similar results with study published by
Schoenfeld® that reported low-intensity surgical interventions
were associated with a higher likelihood of discontinuing
opioid use at 1, 3, and 6 months after spine surgery. While,
a previous study published by Clarke™ showed minimal
invasive surgery decrease the risk of prolonged (>3 months)
postoperative opioids used after major surgery.

According to our knowledge, minimal invasive
procedures have been shown to decrease soft-tissue
injury, and pain compared with non-minimal invasive
procedures. All of these reasons could be explanation as to
why minimal invasive surgery is associated with decrease
analgesic requirements.

There are limitations in our study. Most of them are
according to our study design, which is a retrospective
review. Some data are missing; including almost 45.0% of
patient’s salary, and 14.0% of patient’s education, which
may have had an effect on our analysis. Preoperative and
postoperative opioids used were determined by medical
reconciliation on the day of hospital admission, or opioid
prescription on medical records from the out-patient unit;
for which some were pro re nata (PRN) doses. Therefore
this was a limitation, as we do not know the patient’s

actual opioid use. Most of the medical records that were
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retrospectively reviewed did not record data concerning
characteristic of pain, pain at rest or movement; including
side effects related to opioids. Our study did not explore
the out-patients using gabapentinoids during postoperative
follow up periods which might affect the use of postoperative
opioids. According to the limitations in our study, we
suggest prospective studies be considered to complete the

unavailable data, as mentioned above.

Conclusion

To recognized morbidity and mortality
related opioid therapy in non-cancer pain, we studied the
risk factors associated with prolonged postoperative opioid
use in non-cancer patients undergoing spinal surgery. We
reported previous opioid use, preoperatively, as being a
strong risk factor associated with prolonged postoperative
opioid use as well as length of hospital stay after surgery.
While, patients’ with preoperative gabapentinoids use was
associated with a decreased risk of prolonged postoperative
opioid use in non-cancer patients undergoing spinal surgery.
Identify patients for these factors and prevention could
reduce the risks associated with prolonged postoperative
opioid use as well as related morbidity and mortality in

non-cancer spinal pain patients.
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