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Abstract: Aim: To demonstrate improvement in cognitive function following a 3-week Intensive 
Interdisciplinary Pain Rehabilitation Program. Methods: The Montreal Cognitive Assessment (MoCA) 
was performed at initial evaluation and on dismissal day of the program. Results: The patient had 
chronic, non-cancer lower back pain for over 15 years for which patient had myriad of treatments. 
Patient was directed to Intensive Interdisciplinary Pain Rehabilitation Program as a last resort 
treatment. The patient had moderate cognitive impairment when he joined the program (MoCA score 
of 17/30) that dramatically improved into the normal cognitive range by the end of the program (MoCA 
score of 26/30). Conclusions: Improvement in MoCA score was demonstrated after completion of the 
Intensive Interdisciplinary Pain Rehabilitation Program, which is the first demonstrated case. 
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1. Introduction

Chronic pain is a prevalent health problem in the United States [1] and Europe [2]. Unfortunately,
current treatments for chronic pain are limited and may have significant side effects. Opioid 
prescriptions for chronic pain have been on a steady rise for the past 20 years. In 2006, 17.6 persons 
per 100 utilized opioids for greater than 30 days. This increased to 28.0 persons per 100 in 2012 [3]. 
Chronic use of opioid medications contribute to an increased use of opioids over time due to alteration 
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in pain pathways leading to opioid-induced hyperalgesia [4,5], addiction, and diversion [6,7]. Patients 
that have received long-term opioid treatments still had pain and had poor functional outcomes [8]. 
The number of fatal overdoses was greater than 350,000 people from 1999–2016 [9]. This lead to a 
new Guideline for Prescribing Opioids for Chronic Pain by the CDC in 2016 [10].  

Since the implementation of stricter guidelines for opioid prescriptions, there has been an increase 
in opioid overdose deaths [11] from July 2016 through September 2017 [11] and an increase in off-
label use of non-opioids for pain [12]. This is due to a lack of new replacement therapies for chronic 
pain and lack of access to treatments that are shown to be effective like Interdisciplinary Rehabilitative 
Programs [13–15].  

Interdisciplinary Pain Rehabilitative Programs (IPRPs) have been around for more than 40 years. 
However, due to the reluctance of third-party payers to compensate for this type of treatment, the 
number of programs has declined tenfold in the last two decades [14], thus limiting access of care to 
patients. IPRPs have high level of integration and harmonization of medicine, psychology, and 
rehabilitation services. In this model, the healthcare professionals work from the same facility, with 
daily meetings about the patients’ progress, the same treatment vision is shared, and the same message 
is passed to the patients. 

The team of IPRP consists of professionals such as, Physicians, Physician Assistants and Nurse 
Practitioners, Nurses, Psychologists, Physical therapists, Occupational therapists, Recreational 
therapists, Vocational counselors, Pharmacists, Nutritionists/dieticians, Social workers, Biofeedback 
Therapist, Chiropractors, Massage Therapist, Complementary and Alternative Medicine staff, 
Researchers, language interpretive services, substance abuse counseling, Support staff, and Volunteers. 
Intensive IPRPs consist of more than 100 hours of treatment, lasting 3 to 4weeks. 

Intuitively clinicians are aware that strong opioids can induce cognitive decline, however in the 
setting of chronic pain it can be difficult to delineate the role of opioids since chronic pain itself can 
contribute to cognitive deficits [16–19]. Studies regarding the influence of opioid consumption on 
cognitive abilities so far have had minimal to no effect [16,20] likely due to patients in the studies 
receiving relatively low doses of opioids. Currently there are no studies showing if cognitive decline 
due to chronic pain can be reduced with Intensive IPRPs.  

2. Methods 

Patient’s medical history and medication use were obtained from the electronic medical record. 
Patients admitted to this program have chronic, non-cancer pain refractory to usual interventions and 
experience impairment in daily functioning. Patients with severe psychiatric impairment and/or 
cognitive impairment were excluded. 

2.1. Pain scores, SF-36 general health perceptions, and the Pain Catastrophizing Scale  

Pain scores, SF-36 general health perceptions, and the Pain Catastrophizing Scale were obtained 
from an internally stored computer-based questionnaire. The measures were collected on admission 
day of the PRC program in the manuscript referred to as “pre” value, and on dismissal day as 
“dismissal” value. 
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2.2. The Montreal Cognitive Assessment (MoCA) 

MoCa was designed as a rapid screening instrument used to identify cognitive dysfunction in 
medical populations. It has been validated with different neurodegenerative diseases and substance use 
disorders [21]. The following cognitive domains are assessed: attention and concentration, executive 
functions, memory, language, visual-constructional skills, conceptual thinking, calculations and 
orientation. The time needed to administer the MoCA is approximately ten minutes. The total possible 
score is thirty points and a score of twenty-six or greater is considered normal. One point is added to 
the score for an educational level equal to or less than 12 years of formal education. 

2.3. Numeric Pain Rating Scale 

Pain scores were assessed via Numeric Pain Rating Scale (NPRS). The scale is 0 to 10 with 0 
indicating no pain, 1–3 mild pain (interfering with activities of daily living (ADL), 4–6 moderate pain 
(interferes significantly with ADL), and 7–10 severe pain (disabling, unable to perform ADL) [22]. 
The clinically significant change for the NPRS is a 2 point change, while a 1 point drop on the NPRS 
is seen as mild improvement [23].  

2.4. SF-36 general health perceptions (SF-36 GH)  

Reflect patient’s physical and emotional health attributes for the last month [24]. The raw scores 
were converted to T scores with a normative from the general US population, using published age- and 
sex-specific mean scores and standard deviations [25]. SF-36 scoring is on a 0–100 scale where higher 
scores indicate better health [24–26]. 

2.5. The Center for Epidemiologic Studies Depression Scale (CESD-R) 

Depression was measured with the CESD-R, a 20-item questionnaire with 0–3 points per 
question [27]. Total score ranges from 0 to 60, with a total score equal to or above 16 indicating a 
risk for clinical depression.  

2.6. The Pain Catastrophizing Scale (PCS) 

Pain catastrophizing has been described as an exaggerated negative mental set associated with 
actual or anticipated pain experiences [28]. The PCS comprises of 13 questions scored on a 5 point 
scale from 0 (not at all) to 4 (all the time). The score ranges from 0–52, with higher scores representing 
more pain catastrophizing. APCS of 20 is in the 50th percentile, while a score of 30 is in the 75th 
percentile [29,30]. 

2.7. Canadian Occupational Performance Measure (COPM) 

The COPM is a quality of life measure designed to capture limitations in relation to activities of 
daily living and is administered by Occupational Therapists. Patients rate their performance and 
satisfaction in the five most important issues identified in the assessment in the areas of self-care, 
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leisure and productivity. The scale is 0–10 where 0 is the lowest score and 10 is the highest [31,32]. 
The average COPM performance for the geriatric rehabilitation population entering the program is 2.8 
and average satisfaction is 2.3 [33]. A change of 2 or more points on any single item has been shown 
to be clinically significant [34]. 

2.8. 6-minute Walk Test (6mWT) 

The 6mWT is a sub-maximal, performance-based measure of functional capacity and is 
performed by Physical Therapists. Patients are given instruction before the test begins to walk up and 
down the hallway safely, covering as much distance as possible in 6 minutes without running [35]. 
The average 6mWT for healthy elderly men is 400 m [36].  

2.9. The Pain Rehabilitation Center (PRC)  

Is a 3 week, intensive program consisting of treatments that incorporate physical 
reconditioning, occupational therapy with a focus on activity moderation, biofeedback, relaxation 
training, stress management, chemical health education, and behavioral interventions to reduce 
emotional distress [37,38] and treat pain related impairments in patients with chronic non-cancer pain. 
The goals of the PRC program include: consistent exercise targeting overall fitness, attention to stable 
and moderate levels of daily activity with graded exposure to activity, gradual reduction of fear-
avoidance behaviors and incremental elimination of other pain behaviors. The interdisciplinary 
treatment approach focuses on moderation and balance of daily activity with modification as needed 
to increase functional independence and participation in life roles, while at the same time reducing and 
eliminating opioid analgesics, improving emotional status, and teaching maintenance strategies. 

3. Case 

An 82-year-old male was admitted to the PRC for the treatment of chronic low back pain. The 
patient’s pain began prior to his first back surgery in 1997. At the time of admission, the patient had 
the following past medical history: degenerative joint disease of the lumbar spine, neck pain, sacroiliac 
pain, lumbar post-laminectomy syndrome, lumbosacral radiculopathy, lumbar spondylosis without 
myelopathy, left rotator cuff dysfunction and depressive disorder. The patient reported increased pain 
with movement and experienced relief with lying down. He reported a pain intensity score of 7/10. He 
also experienced bilateral lower extremity weakness requiring him to use a cane, walker or wheelchair. 
Previous therapies for pain included physical therapy, nerve block injections, facet joint injections, 
epidural injections, lumbar spine fusion, spinal cord stimulator, TENS unit, intrathecal pump trial and 
multiple medication trials. He denied numbness, tingling, or disturbances in sleep. 

The patient was on several medications which can affect cognitive functioning, including opioid 
analgesic at a morphine oral equivalent of 120 mg per day. He was also using alprazolam 0.375 mg at 
bedtime. At his initial evaluation, he acknowledged a decrease in cognitive function. 

Both he and his wife endorsed his increasing difficulty completing tasks, reading, and 
remembering recent events.  

At the initial evaluation, the patient’s MoCA score was 17/30 (Table 1). The patient’s follow up 
MoCA assessment score on his dismissal day was 26/30 with an improvement in most categories with 



205 

AIMS Medical Science Volume 6, Issue 3, 201–209. 

the exception of the Naming section and Educational level where the patient had already obtained the 
maximum number of points (Table 1). 

During the PRC program, the patient demonstrated an improvement in the quality of life measure-
COPM (pre Performance was 3 and pre Satisfaction was 3; dismissal Performance was 8 and dismissal 
Satisfaction was 7), 6mWT (pre was 163.4 m and dismissal was 283.5 m), SF-36 GH (pre was 39.3 
and dismissal was 51.5), and PCS score (pre was 43 and dismissal was 38, going from 95 to 90 
percentile). Patient’s pain score decreased from 7/10 to 6/10 on the NPRS. With a scheduled taper, he 
discontinued medications by day thirteen (Table 2). 

Table 1. MoCA assessment before and after the PRC program. A normal score is 26 or 
greater. One point was added to the patient’s score for an education level of less than or 
equal to 12 years. *Scoring: No points are given for Trials One and Two. 

MoCA score breakdown Patient’s Initial 
Scores

Patient’s Final 
Scores

Maximum possible 
points 

Executive 3 4 5 
Naming 3 3 3 
Memory Recall* 0 0 0 
Attention 3 5 6 
Language 1 2 3 
Abstraction 0 2 2 
Delayed Recall 1 3 5 
Orientation 5 6 6 
+ 1 for education ≤ 12 years 1 1 (not included)
Overall Score 17 26 30 

Table 2. Patient’s medications prior to admission to the PRC program. All of these 
medications were tapered and discontinued by day 13. 

Medication Frequency 

oxycodone 20 mg extended release 1 tablet by mouth every 12 hours 

oxycodone 40 mg extended release 1 tablet by mouth every morning 

alprazolam 0.25 mg tablet 1.5 tablets each night 

4. Discussion 

While it has been shown that patients experience significant improvement in emotional and 
physical functioning following the PRC program [38], this is the first case where improvement of 
cognitive function has been demonstrated. This patient entered the program acknowledging a notable 
decline in cognitive functioning. This decline had led to decreased independence, the need for frequent 
cuing, and increased safety concerns. At the time of admission, it was not entirely clear what factors 
were responsible for this decline. Given his age, physical deconditioning, and medication use, his 
cognitive decline could have been due to early dementia, depression, and/or medication effects. He 
was safely tapered off all psychoactive medications. He demonstrated objectively on his initial MoCA 
that he was experiencing moderate to severe cognitive impairment. At the end of the program his 
MoCA score demonstrated normal cognitive function. Patient’s physical functioning improved by 73.5% 
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(120.1 m) through the 6mWT measure, which is greater than 2 times the minimal clinically important 
difference of 50 m [39]. Patient’s overall health improved from 39.3 at admission to 51.5 at dismissal 
using the SF-36 GH, with a change of 12.2 shown to be clinically significant [40]. Upon admission, 
patient was below the average SF-36 GH score for the 80–84 year old population which is 52.1 [41]. 
By the end of the program his SF-36 GH score was close to the average. 

For the treatment of older adults with chronic pain, The American Geriatrics Society recommends 
interdisciplinary pain rehabilitation programs (AGS Panel, 2002). It has been demonstrated that 
patients on long-term opioid therapy who completed an interdisciplinary chronic pain program with 
opioid withdrawal experienced improvement in mood and functioning at the completion of the 
program and at six months post completion [42,43]. It has also been shown that, geriatric patients who 
exercise improve their MoCA score, but the change was much less substantial than what we saw in 
our patient. 

5. Conclusions 

This case exhibits a patient with chronic pain who experienced cognitive impairment that was 
likely secondary to opioid and benzodiazepine use. The PRC program provides a multimodal approach 
to chronic pain management that eliminates medications while improving overall physical, mental and 
cognitive functioning. Elderly patients are more prone to suffer from chronic pain and an average of 
20% of this population are currently on opioid medications (Moriya & Miller 2018). A further research 
question is to investigate the prevalence of suspected dementia versus the effects of opioid use in the 
elderly population. 

The limitation of our study is that it was done on one patients and we would like to have a larger 
study in the future where we would have patients with mild cognitive decline enrolled in our program 
to see their improvement.  

Conflict of interest 

The authors declare no conflict of interest. 

References 

1. Steglitz J, Buscemi J, Ferguson MJ (2012) The future of pain research, education, and treatment: 

A summary of the IOM report “Relieving pain in America: A blueprint for transforming 

prevention, care, education, and research”. Transl Behav Med 2: 6–8. 

2. Latina R, De Marinis MG, Giordano F, et al. (2019) Epidemiology of chronic pain in the Latium 

region, Italy: A cross-sectional study on the clinical characteristics of patients attending pain 

clinics. Pain Manag Nurs 20: 373–281. 

3. Guy GP, Zhang K, Bohm MK, et al. (2017) Vital signs: Changes in opioid prescribing in the 

United States, 2006–2015. MMWR Morb Mortal Wkly Rep 66: 697–704. 

4. Lee M, Silverman SM, Hansen H, et al. (2011) A comprehensive review of opioid-induced 

hyperalgesia. Pain Physician 14: 145–161. 



207 

AIMS Medical Science Volume 6, Issue 3, 201–209. 

5. Chu LF, Angst MS, Clark D (2008) Opioid-induced hyperalgesia in humans: Molecular 

mechanisms and clinical considerations. Clin J Pain 24: 479–496. 

6. Volkow ND, McLellan TA (2011) Curtailing diversion and abuse of opioid analgesics without 

jeopardizing pain treatment. JAMA 305: 1346–1347. 

7. Von Korff M, Kolodny A, Deyo RA, et al. (2011) Long-term opioid therapy reconsidered. Ann 

Intern Med 155: 325–328. 

8. Sullivan MD, Von Korff M, Banta-Green C, et al. (2010) Problems and concerns of patients 

receiving chronic opioid therapy for chronic non-cancer pain. Pain 149: 345–353. 

9. CDC (2017) Wide-ranging online data for epidemiologic research. Atlanta, GA: CDC, National 

Center for Health Statistics. 

10. Dowell D, Haegerich TM, Chou R (2016) CDC guideline for prescribing opioids for chronic pain-

United States, 2016. MMWR Recommendations and reports: Morbidity and mortality weekly 

report Recommendations and reports 65: 1–49. 

11. Vivolo-Kantor AM, Seth PR, Gladden M, et al. (2018) Vital signs: Trends in emergency 

department visits for suspected opioid overdoses—United States, July 2016–September 2017. 

MMWR Morb Mortal Wkly Rep 67: 279–285. 

12. Goodman CW, Brett AS (2017) Gabapentin and pregabalin for pain-is increased prescribing a 

cause for concern? New Engl J Med 377: 411–414. 

13. Stanos S (2012) Focused review of interdisciplinary pain rehabilitation programs for chronic pain 

management. Curr Pain Headache R 16: 147–152. 

14. Schatman ME (2015) The American chronic pain crisis and the media: about time to get it right? 

J Pain Res 8: 885–887. 

15. Gatchel RJ, McGeary DD, McGeary CA, et al. (2014) Interdisciplinary chronic pain management: 

past, present, and future. Am Psychol 69: 119–130. 

16. Ferreira KS, Oliver GZ, Thomaz DC, et al. (2016) Cognitive deficits in chronic pain patients, in 

a brief screening test, are independent of comorbidities and medication use. Arq Neuro-psiquiat 

74: 361–366. 

17. Sjogren P, Christrup LL, Petersen MA, et al. (2005) Neuropsychological assessment of chronic 

non-malignant pain patients treated in a multidisciplinary pain centre. Eur J Pain 9: 453–462. 

18. Nadar MS, Jasem Z, Manee FS (2016) The Cognitive Functions in Adults with Chronic Pain: A 

Comparative Study. Pain Res Manag 2016: 5719380. 

19. Moore DJ, Keogh E, Eccleston C (2012) The interruptive effect of pain on attention. Q J Exp 

Psychol 65: 565–586. 

20. Marco CA, Mann D, Rasp J, et al. (2018) Effects of opioid medications on cognitive skills among 

Emergency Department patients. Am J Emerg Med 36: 1009–1013. 

21. Copersino ML, Schretlen DJ, Fitzmaurice GM, et al. (2012) Effects of cognitive impairment on 

substance abuse treatment attendance: predictive validation of a brief cognitive screening measure. 

Am J Drug Alcoh Abuse 38: 246–250. 

22. Snyder D (1992) Pain: Clinical manual for nursing practice. Cancer Nurs 15: 211–212. 

23. Farrar JT, Young JP, LaMoreaux L, et al. (2001) Clinical importance of changes in chronic pain 

intensity measured on an 11-point numerical pain rating scale. Pain 94: 149–158. 



208 

AIMS Medical Science Volume 6, Issue 3, 201–209. 

24. Ware JE, Sherbourne CD (1992) The MOS 36-item short-form health survey (SF-36). I. 

Conceptual framework and item selection. Med Care 30: 473–483. 

25. Ware JE, Snow KK, Kosinski M, et al. (1993) SF-36 Health Survey: Manual and Interpretation 

Guide. Boston, MA The Health Institute, New England Medical Center. 

26. McHorney CA, Ware JE, Raczek AE (1993) The MOS 36-Item short-form health survey (SF-36): 

II. Psychometric and clinical tests of validity in measuring physical and mental health constructs. 

Med Care 31: 247–263. 

27. Radloff LS (1977) The CES-D scale: a self-report depression scale for research in the general 

population. Appl Psych Meas 1: 385–401. 

28. Sullivan MJL, Thorn B, Haythornthwaite JA, et al. (2001) Theoretical perspectives on the relation 

between catastrophizing and pain. Clin J Pain 17: 52–64. 

29. Sullivan MJL, Bishop SR, Pivik J (1995) The pain catastrophizing scale: Development and 

validation. Psychol Assessment 4: 524–553. 

30. Sullivan MJL (2009) The pain catastrophizing scale-user manual. Available from: https://sullivan-

painresearch.mcgill.ca/pdf/pcs/PCSManual_English.pdf  

31. Carswell A, McColl MA, Baptiste S, et al. (2004) The Canadian occupational performance 

measure: A research and clinical literature review. Can J Occup Ther 71: 210–222. 

32. McColl MA, Law M, Baptiste S, et al. (2005) Targeted applications of the Canadian occupational 

performance measure. Can J Occup Ther 72: 298–300. 

33. Larsen AE, Carlsson G (2012) Utility of the Canadian occupational performance measure as an 

admission and outcome measure in interdisciplinary community-based geriatric rehabilitation. 

Scand J Occup Ther 19: 204–213. 

34. McColl MA, Paterson M, Davies D, et al. (2000) Validity and community utility of the Canadian 

occupational performance measure. Can J Occup Ther 67: 22–30. 

35. Cooper KH (1968) A means of assessing maximal oxygen intake. Correlation between field and 

treadmill testing. JAMA 203: 201–204. 

36. Enright PL, McBurnie MA, Bittner V, et al. (2003) The 6-min walk test-A quick measure of 

functional status in elderly adults. Chest 123: 387–398. 

37. Sletten CD, Kurklinsky S, Chinburapa V, et al. (2015) Economic analysis of a comprehensive 

pain rehabilitation program: a collaboration between Florida Blue and Mayo Clinic Florida. Pain 

Med 16: 898–904. 

38. Kurklinsky S, Perez RB, Lacayo ER, et al. (2016) The efficacy of interdisciplinary rehabilitation 

for improving function in people with chronic pain. Pain Res Treat 2016: 7217684. 

39. Perera S, Mody SH, Woodman RC, et al. (2006) Meaningful change and responsiveness in 

common physical performance measures in older adults. J Am Geriatr Soc 54: 743–749. 

40. Angst F, Aeschlimann A, Stucki G (2001) Smallest detectable and minimal clinically important 

differences of rehabilitation intervention with their implications for required sample sizes using 

WOMAC and SF-36 quality of life measurement instruments in patients with osteoarthritis of the 

lower extremities. Arthritis Rheum 45: 384–391. 

41. Walters SJ, Munro JF, Brazier JE (2001) Using the SF-36 with older adults: A cross-sectional 

community-based survey. Age Ageing 30: 337–343. 



209 

AIMS Medical Science Volume 6, Issue 3, 201–209. 

42. Townsend CO, Kerkvliet JL, Bruce BK, et al. (2008) A longitudinal study of the efficacy of a 

comprehensive pain rehabilitation program with opioid withdrawal: comparison of treatment 

outcomes based on opioid use status at admission. Pain 140: 177–189. 

43. Darchuk KM, Townsend CO, Rome JD, et al. (2010) Longitudinal treatment outcomes for 

geriatric patients with chronic non-cancer pain at an interdisciplinary pain rehabilitation program. 

Pain Med 11: 1352–1364. 

© 2019 the Author(s), licensee AIMS Press. This is an open access 
article distributed under the terms of the Creative Commons 
Attribution License (http://creativecommons.org/licenses/by/4.0) 


