
Background: Pain interventionists can interrupt pain through anesthetic blockade of neural 
transmission to virtually any part of the body. Temporary pain relief can be achieved by the 
direct application of targeted anesthetic. Diagnostically, nerve blocks help identify specific pain 
generators, refine differential diagnosis, and disrupt the neural transmission mechanisms to stop 
pain generation peripherally.

Objective: This study of patients with chronic spine pain was conducted to test the hypothesis that 
decreasing pain through interventional techniques coupled with cognitive motivational counseling 
can be highly effective in reducing chronic pain interference, reliance on prescription opioids, and 
enhancing overall function and quality of life. 

Study Design: Retrospective case series. 

Setting: Rehabilitation center.

Methods: Patients: This study involved a retrospective cohort of 78 consecutive patients with 
spine pain that underwent interventional procedures and cognitive motivational counseling, as 
well as a comparison group of 77 consecutive patients that underwent interventional procedures 
only.  Outcome Measures: Pain intensity (DoD VAS), Functional capacity (DoD SS), Global Appraisal 
(PGIC), Pain site measurement (Drawing), and prescription medication use questionnaires were 
administered at initial evaluation and after treatment. Pre- and post-treatment changes were 
compared using paired t-tests. Chi-squared analysis was performed pre- and post-treatment for 
medication use. 

Results: The pre- and post-treatment scores for pain intensity, function, and global appraisal 
demonstrated significant response to treatment (P < 0.001) for the combined interventional and 
cognitive motivational group (P < 0.001) and the interventional only group (P < 0.05). Compared 
to initial intake, opioid (P < 0.01), benzodiazepine (P < 0.01), muscle relaxant (P < 0.05), and 
antidepressant/antianxiolytic (P < 0.05) use only decreased for the combined interventional and 
cognitive motivational group. 

Limitations: This is a retrospective study using medical records and patient self-reported 
symptoms with possible missed coding and no true random selection, assignment, or 
genuine control group comparison.

Conclusion: This study’s results support the hypothesis that a combined interventional and 
cognitive motivational counseling treatment program can be effective in decreasing spine pain, 
reducing prescription pain medication use, and improving overall quality of life in chronic spine 
pain patients. 

Key words: Spine pain, interventional pain procedures, cognitive motivational counseling, 
analgesic medication
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and pain self-management is the interdisciplinary treat-
ment model proposed. Our hypothesis is that blocking 
the pain signal would set the stage for reducing opioid 
use and that employing cognitive motivational coun-
seling strategies to encourage both physical movement 
and self-management of pain symptoms may be highly 
effective in reducing chronic pain behaviors, reliance 
on prescription opioids, and enhancing overall function 
and quality of life. 

Methods 

Pain Metrics 
Best practice models (31) recommend core pain 

metric domains often utilizing visual analog  scales 
(VAS) focused on pain intensity, functional capacity, 
and pain interference on mood and quality of life. 
There is good evidence pain VAS scales have construct 
validity, test-retest reliability, and patient compliance 
(32). Five major pain domains adjusted for chronic back 
pain were used as the pain metrics in the study. 

Pain Intensity (DoD VAS) Scales 
A substantial upgrade to VAS scaling metrics oc-

curred when the Department of Defense (DoD) recently 
upgraded and standardized their VAS scales (33) across 
all levels of their medical care and training for, “wide-
spread use in the Department of Defense and Veterans 
Health Administration” (33). We used the upgraded 
Department of Defense Visual Analog Scale (DoD VAS) 
in this study for measuring pain intensity and also 
adapted their supplemental questions to measure the 
impact of pain on function.

Functional Capacity (DoD SS) Supplemental 
Questions 

We chose to evaluate the bio-psychosocial domain 
(34) of pain by continuing with this DoD model of ex-
periential and functional language anchored across an 
11-point scale, and including their DoD SS scales which 
focused on pain interference with 1) general activity 
including social recreational and family activities, 2) 
mood, anxiety or depression associated with the pain 
3) sleep, including falling asleep, staying asleep, or 
obtaining rest, 4) stress caused by the pain on relation-
ships within the family and finances, 5) concentration 
ability to think, remember, and problem solve. A sixth 
question was added about the ability to work: 6) work, 
including both work outside the home and housework. 
We adjusted anchor words moving from the military 24 

Pain is the most common reason patients seek 
physician care. An estimated 30% of US adults are 
currently in chronic pain that has lasted 6 months 

or more, with back pain being the most prevalent (1). In 
the US, $500 to 650 billion dollars is spent annually on 
health care expenses (2), with increased prescribing of 
opioids for chronic pain. In fact, Americans who make 
up 4% of the world population consume 80% of the 
world’s supply of pain medication. Prescription opioid 
analgesics are the most commonly abused drug in the 
US (3), killing 14,800 people a year, which is more than 
heroin and cocaine combined (4). 

Pain interventionists can interrupt pain through 
anesthetic blockade of neural transmission to virtu-
ally any part of the body. Temporary pain relief can 
be achieved by the direct application of targeted 
anesthetic. Diagnostically, nerve blocks help identify 
specific pain generators, refine differential diagnosis, 
and disrupt the neural transmission mechanisms to 
stop pain generation peripherally. Interestingly, the 
pain relieving effects of local anesthetics can often 
exceed the duration of chemical blockade of neural 
transmission. Blocking persistent pain may help pre-
vent some cases of central sensitization (5), and the 
disabling nature of chronic pain from cognitive and 
affective factors. Psychologically the extended pain 
relief from anesthetic blockade may also result from 
the creation of pain-free intervals during which the 
patient can experience enough relief to learn new 
pain behaviors, thinking patterns, and more adaptive 
pain coping strategies (6-9). 

Chronic spine pain (10) patients commonly have 
pain and fear of movement (11-16), called kinesiopho-
bia (16).They are distressed and believe physical activity 
is harmful to their back health. Their perception is that 
the pain cannot be controlled, which leads to physical 
inactivity, fear of movement, avoidance strategies (17-
20), and reluctance about stopping their prescription 
opioids. In reality, increasing physical movement sig-
nificantly enhances physical and psychological health 
(15). Blocking the pain signal allows a time of pain-free 
motion, an opportunity to reduce opioids, a time of 
clarity of thought, and an opportunity to change these 
long-standing learned pain behaviors. 

Patients often require a cognitive behavioral 
(21-24) and motivational (25-28) approach to become 
comfortable physically moving again and to reduce 
their reliance on opioids for chronic pain management 
(5,29,30). Combining interventional blockade while 
encouraging prescription opioid withdrawal, exercise, 
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hour timeline to a 30 day timeline to use this metric in 
our chronic spine pain population. 

Global Appraisal (PGIC) Scale 
A third domain, the Patient’s Global Impressions of 

Change (PGIC) Scale measures an overall quality of life 
construct asking whether the patient perceives their life 
as satisfying and fulfilling or they find the chronic pain 
experience adverse and their quality of life being worse 
(35,36). 

The PGIC is a 7-point scale and was adjusted for 
consistency to the more familiar 11-point scale, with 
experiential and functional language to again allow 
chronic pain patients to more fully describe their global 
estimate of pain improvement, lack of change, or wors-
ening of symptoms. 

Pain Site Measurement 
A fourth domain we employed was the pain 

drawing (37,38) to calculate the number of pain sites 
reported pre and post. The human body was divided for 
our purposes into10 body regions, creating an 11-point 
scale. The patients colored in painful areas creating a 
score equal to the number of regions shaded. 

Prescription Medication Use 
The fifth domain measured a specific pain – behav-

ior – the percentage of patients requesting and receiving 
prescribed opioids, benzodiazepines, muscle relaxants, 
antidepressants, and anxiolytics pre- and post-treatment. 
Chart audits and the Michigan Automated Prescription 
Service (MAPS) (39) were employed as necessary for verifi-
cation of scheduled drug prescriptions written and filled. 

Design 
This case series included 160 consecutively treated 

adult chronic back pain patients collected as part of 
a retrospective clinical audit over a 6-month period 
across 2 interventional pain treatment outpatient medi-
cal sites. All were reporting pain significant enough 
to require referral to specialized interventional pain 
management by their primary care physicians. All had 
a diagnosis of chronic spine pain and were reporting 
significant pain interference in mood, function, and 
quality of life. Inclusion criteria included failing at both 
conservative strategies for pain relief and chronic opi-
oid prescribing. The patients needed to be of sufficient 
health and medically stable for beginning exercise and 
anesthetic blockade. Medical examination including a 
bio-psychosocial review of history, recent imaging, rou-

tine lab tests, and spinal examination was performed. 
The data for the study were collected as part of routine 
intake and discharge procedures in an anonymous 
database. Permission to access and integrate the da-
tabase was given by the patients upon admission and 
administrative approval was obtained. 

Exclusion criteria consisted of evidence of a psychi-
atric disorder (active psychosis, risk of suicide, or severe 
personality disorder) and interfering with interven-
tional or cognitive behavioral motivational counseling. 
Patients with evidence of any malignancy, pending 
surgery, acute, or emerging physical health problems 
requiring medical or surgical care were also excluded. 

Patients
Eighty consecutive patients served as the treatment 

group and 80 patients served as a comparison group. 
Of the 160 patients, 156 completed questionnaires at 
admission and post-treatment and their baseline char-
acteristics are presented in Table 1. Prior to admission, 
all patients were receiving medical care from a primary 
care physician who followed recognized guidelines 
(40,41) for conservative spine pain management (5,30). 
Patients’ current medical history, medication records, 
previous physical examination, imaging, lab work, and 
surgical and pain history were updated and individu-
ally analyzed. Average patient age was 56.8 years old 
with 57.7% women and 43.3% men. In addition, 54% 
reported this pain episode lasting 6 to 12 months, 26% 
reported pain duration of 2 years, and 20% reported 
chronic pain for over 3 years. 

All patients reported having chronic pain on 
admission severe enough to substantially interfere 
with mood, function, and quality of life. Seventy-four 
percent were taking opioids, 34% were taking ben-
zodiazepines, 21% were taking muscle relaxants, and 
30% were using antidepressants or anxiolytics. Despite 
pharmacologic intervention, patients did not report 
pain or symptom control. Average pain intensity score 
was 6.4 on a 0 to 10 scale. 

Interventional and Cognitive Motivational 
Counseling Treatment Group 

This group consisted of 78 consecutively treated 
chronic spine pain patients. With acceptance criteria 
met, the interventional physician then orchestrated 
an individualized interventional, physical therapy, and 
cognitive motivational counseling program (40,41) fo-
cused on decreasing prescription medication use and 
increasing physical activity (5,30). 
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Cognitive motivational counseling consisted of 
open-ended questions (25) about their fear of move-
ment and ambivalence about giving up opioids. Reflec-
tive listening and brief empathic responding focused on 
the patients’ fear and anxiety about change. Attention 
narrowed in on the discrepancy between the patients’ 
persistent medication use, lack of physical activity, and 
reported goals of improved function and quality of 
life. The staff avoided arguments and direct confronta-
tion about the discrepancy between stated goals and 
behavior, which was seen as counterproductive. Fears 
and anxieties causing resistance to physical activity or 
decreasing medication was directly addressed in a col-
laborative manner. The patient was viewed as a highly 
respected and valuable resource in generating novel 
solutions and new perspectives. The patients realized 
quickly that they were responsible for choosing and 
acting on their personal change plan. The treatment 
package was based on 1) blocking the pain signal, 2) re-

storing function to the musculoskeletal system through 
exercise/physical therapy, and 3) cognitive behavioral 
modification focused on helping the patient not rely so 
heavily on prescription medications and psychologically 
encouraging self-management for their own chronic 
pain following treatment. Patients in this active treat-
ment arm were treated over the 6-month measure-
ment period averaging 4.1 interventional procedures, 
6.6 face-to-face physician sessions, 10 physical therapy 
visits, and one individual 50 minute session with a pain 
psychologist to discuss ambivalence regarding medica-
tion use and activity levels (Table 1). 

Comparison Group 
Because this was field research and a practice based 

clinical study of consecutive patients over 6 months, 
there was no opportunity to withhold treatment or 
randomly select or assign to a waiting list or no treat-
ment control group. A hospital-based outpatient inter-

Table 1. Characteristics of  patient's with chronic spine pain in the Treatment group and Comparison group, admitted and treated 
from January to June, 2013. (n=160) 

Treatment Group Comparison Group 

Variables Intervention and Cognitive 
Motivational counseling (n=80) 

Intervention only (N=80) 

Age (Years) 55 58.7 

Sex 

Female (%) 62.5% 52.9% 

Male (%) 37.5% 48.1% 

Pain Duration (This Episode) 

12 or less months (%) 62.5% 45.2% 

12 to 24 months (%) 18.8% 14.6% 

24 to 36 months (%) 7.5% 15.1% 

36 or more months (%) 11.3% 25.1% 

Treatments (Average No) 

Office Visits 6.6 6.1 

Interventions 4.1 4.6 

Acupuncture 0.05 0 

Massage 0.02 0 

Physical Therapy (Visits) 7 0 

Psychology Sessions 1 0 

Medication Classes 

Opioids 83% 69% 

Benzodiazapines 36% 32% 

Muscle Relaxants 19% 22% 

Antidepressants/Anxiolytics 22% 37% 
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ventional only population of 80 consecutive patients 
served as the comparison group. 

The comparison group all met the same inclusion 
and exclusion criteria and completed all the same pain 
metrics pre- and post-test as the treatment group. Fol-
low-up meetings consisted of nurse practitioner coor-
dinated medication reviews and refills and responding 
to follow-up prescription opioid requests. This group 
averaged 4.6 interventional procedures. Patients were 
seen for monthly prescription renewals and averaging 
6.1 follow-up prescription request visits. No physical 
therapy or cognitive motivational intervention to en-
courage movement or reduce prescription opioid use 
was initiated. 

Statistical Analysis 
To accommodate our chronic spine pain popula-

tion, measurements were slightly modified to consis-
tently have all metrics employ 0 to 10 point scales and 
more precise anchor words. To assure the testing instru-
ments were robust, separate reliability checks were per-
formed on both the treatment and comparison group 
pain metrics pre- and post-treatment. All analyses were 
performed with SPSS 21.0 software (SPSS Inc., Chicago 
IL). Spearman’s rho correlation coefficients (rho values) 
which are suitable for ordinal data and do not need 
to assume linearity and constant variance were used 
to measure the average of the split-half reliabilities 
computed for all possible halves for each measure to 
determine test-retest reliability and validity across all 
dependent variables at all measure points. 

Internal consistency reliability coefficients were 
calculated across all pain metric domains for both 
treatment and comparison groups, at admission and 6 
months post-testing. Spearman’s rho split half reliabil-

ity coefficients were significant at the P = 0.01 (2-tailed) 
for the following pain metrics: pain intensity (rho = 
0.740 to .503; 158df), sleep interference (rho = 0.602 
to 0.372;157df), general activity level (rho = 0. 814 to 
0.447; 158df), mood and ability to concentrate (rho = 
0. 849 to 0.438; 156df), work-like activity (rho = 0.814 
to 0.416; 158df), ability to handle stress (rho = 0.780 
to 0.475; 156df), and global appraisal of functioning 
(rho = 0.622 to 0.347; 158 df). These showed internal 
consistency and reliability coefficients pre- and post-
treatment at the P = 0.01 level (2-tailed). The split half 
reliability coefficients did not show significant correla-
tions across possible halves for the number of pain sites 
(Spearman’s rho = 0.402 to 0.092; 154 df) and as a result 
pain sites was not included in the analysis. 

Results 

Interventional and Cognitive Motivational 
Counseling Treatment Group 

Change scores pre and post for pain intensity, 
function, and quality of life were then compared using 
paired t-tests. The difference in pain and function scores 
from admission to discharge showed a statistically sig-
nificant favorable response for the interventional and 
cognitive motivational group pre-and post-treatment 
group (P < 0.001) across all measurement variables 
(Table 2). 

There were clinically significant decreases in pain 
interference across all of the dependent variables fol-
lowing a cognitive motivational counseling focused on 
decreased prescription opioid analgesics. In this treat-
ment group the pain intensity decreased 73%. Sleep 
improved by 55%, and 53% stated they were able to 
think, remember, and concentrate better, and were 

Variables   Admission Mean (SD) Post Treatment Mean(SD)   t df
Significance 
(2-Tailed)

Pain Intensity 6.44 (2.25) 1.76 (2.14) 16.077 77 <0.001 

Function 

Sleep 4.86 (3.25) 2.17 (3.10) 6.570 77 <0.001 

General Activity 5.85 (2.85) 2.46 (2.92) 8.176 77 <0.001 

Mood 5.18 (2.77) 2.18 (2.57) 7.351 77 <0.001 

Concentration 3.58 (3.17) 1.67 (2.42) 3.795 77 <0.001 

Work 6.13 (3.06) 2.85 (3.01) 6.886 77 <0.01 

Stress 3.91 (3.21) 2.25 (2.82) 3.255 76 <0.001 

Global Appraisal 8.28 (1.94) 1.75 (2.50) 16.688 77 <0.001 

Table 2. Pain, Function, and Global Appraisal change scores for the Treatment Group at Admission and Post Treatment.
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better able to do work outside the home or routine 
housework. Stress levels in relationships and in the fam-
ily decreased by 43% and the patient’s global appraisal 
of quality of life at post-treatment was 79% higher. 

Chi-square analysis of medication use was also 
performed pre- and post-treatment. There was a sta-
tistically significant decrease in prescription medication 
use for the treatment group. The amount of opioids de-
creased 88%, benzodiazepines decreased 62%, muscle 
relaxants decreased 65%, and antidepressants/anxiolyt-
ics decreased 55% (Table 3). 

Comparison Group 
Change scores for the interventional only group on 

admission and post for pain intensity, function, and qual-
ity of life were also compared using paired t-tests. The 
differences in pain and function scores from admission to 
discharge showed clinically modest, but statistically sig-
nificant (.05 level) improvement across the pain metrics 
(Table 4). Pain intensity decreased 18%. Sleep improved 
by 22%. General activity improved 18%. The ability to 
think, remember, and concentrate was reported as 21% 
better, the capacity to do work outside the home or 
routine housework had improved 11%. Stress level was 
improved by 31%. Their overall global appraisal of qual-
ity of life at post-treatment was 20% better. 

Opioid prescription use dropped 14%. Antide-
pressants/anxiolytic decreased 8%. Benzodiazepines 
decreased 15%. Muscle relaxants decreased 16%. Chi-
square analysis of medication use at admission and 
post-treatment did not show statistically significant 
decreases and clinically there was no change in medica-
tion use or medication seeking behaviors at 6 months 
post-treatment. 

discussion 

In this particular series of chronic spine pain pa-
tients, who had been refractory to conservative care, 
changes in pain metrics did not translate into decreased 
medication use. We found that without cognitive moti-
vational counseling encouraging them otherwise, they 
continued to take pain medication at a similar pace to 
that measured at the start of their treatment. Simply 
stopping the pain signal did not stop medication-
seeking behavior and patients in this series appeared 
to drift back to their pretreatment prescription pain 
medication use levels. 

We know simply prescribing pain medicine rarely 
leads to lasting results (3). Pain-induced changes in 
thoughts, feelings, and behaviors must be addressed 
psychologically. Some people have to live with pain, 
and cognitive motivational counseling focused on re-
ducing chronic opioid use is often necessary (42-44). 
Results of this study support the hypothesis that com-
bining interventional blockade, physical movement, 
and active motivational counseling to reduce reliance 
on opioid medications is effective in decreasing pain 
intensity scores, improving function and quality of life, 
and perhaps most importantly, breaking the reliance on 
pain medication for symptom management. 

Data from the comparison group found modest im-
provement in pain intensity, function, and quality of life, 
but not at a level that reached a 30% clinically relevant 
reduction in pain (66), and did not change patient med-
ication-taking behaviors. An interventional outpatient 
treatment program can easily incorporate cognitive 
motivational counseling to have a therapeutic discussion 
about the cost, benefit, and risk of chronic opioid use, 

Medication Classes Admission (N=80) Post Treatment (N=78) Chi-Square (df  =1)

Treatment Group No. * No X² P Value

Opioids 67 12 57.386 <0.01

Benzodiazepines 29 11 21.465 <0.01

Muscle Relaxants 15 5 5.714 <0.05

Antidepressants and/or Anxiolytics 18 8 4.592 <0.05

Comparison Group No.* No. X² P Value (P <. 05)

Opioids 52 44 1.667 0.197 NS

Benzodiazepines 25 22 0.476 0.490 NS

Muscle Relaxants 17 16 0.656 0.417 NS

Antidepressants and/or Anxiolytics 29 26 1.862 0.1724 NS

* Sums do no equal 100% due to many patients taking multiple medications

Table 3.  Frequency of  medication use upon admission and discharge for both the Treatment and Comparison Groups*. 
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and can provide the opportunity to change thinking and 
pain medication-seeking and use patterns (45-48).

The pain metrics (Appendix 1) showed significant 
robustness, test-retest reliability, and reflected change 
scores that were consistent across pain, function, and 
quality of life measures. It is self-explanatory, easy to 
fill out, readily accepted by the patients, and consistent 
with clinical improvement. 

This study has several weaknesses. This is a retro-
spective study using medical records and patient self-
reported symptoms with possible missed coding. Data 
came from real clinical practice without true random 
selection, assignment, or genuine control group com-
parison. There already exists ample evidence to support 
the efficacy of interventional pain management and 
cognitive motivational counseling. The goal of this study 
was field testing to verify if these randomized controlled 
studies (RCTs) truly work in clinical practice and to pro-
vide clinical evidence of real world effectiveness. 

Another weakness is that patients were specifi-

cally referred, self-selected, and had ample insurance, 
up-to-date medical histories, and had their primary 
physicians’ support. This study also cannot tell whether 
the improvements in the interventional treatment and 
cognitive motivational counseling treatment were the 
result of the biological benefits of going off pain pre-
scription medications or the treatment itself. Long-term 
outcome measures are needed to determine relapse 
rates or reintroduction of opioid medication use. 

Monitoring benefits, risks, side effects, and surveil-
lance of possible inappropriate medication use becomes 
a distracting, and frankly, discouraging part of chronic 
spine pain management. Opioid tolerance and addiction 
are common and opiate-induced hypersensitivity is often 
the rule rather than exception with chronic spine pain 
patients. The benefit of any approach that decreases 
opioid prescription use and its recognized health risks 
and improves outcomes in terms of pain intensity, func-
tion, and quality of life warrants further study.

Variables Admission Mean (SD)
Post Treatment 

Mean(SD)
t df

Significance 
(2-Tailed)

Pain 

Pain Intensity 6.35 (2.21) 4.57 (5.66) 11.817 80 <0.05 

Function 

Sleep 6.04 (3.80) 3.87 (3.80) 7.478 77 <0.05 

General Activity 6.40 (3.12) 4.57 (2.97) 6.899 79 <0.05 

Mood 6.35 (3.81) 4.11 (3.10) 7.449 76 <0.05 

Concentration 5.61 (5.13) 3.54 (4.21) 6.271 72 <0.05 

Work 7.08 (4.10) 5.98 (5.08) 2.899 73 NS 

Stress 6.00 (5.19) 3.95 (4.16) 7.704 76 <0.05 

Global Appraisal 7.39 (6.13) 5.95 (4.98) 5.892 72 <0.05 

Table 4. Pain, Function, and Global Appraisal change scores for the Comparison group at admission and post treatment.
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Appendix 1. Michigan Pain Measurement Scale.
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