Evidence Table 4.3:  Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP

	Author
	Study Design/Quality
	Patient Description
	Prevalence
	Outcome Measures & Findings

	Author:       Anke, 1995

Country: Norway

Setting: Rehabilitation Facility

Refman ID: 55
	Purpose: To assess pain prevalence and quality of life in SCI

n= 46 eligible

Study design: Prospective, interview (for those with pain), physical examination

Sampling frame: Rehabilitation hospital (consecutive admissions)

Eligibility criteria: Not explicit

Response rate: 100%

Length of study: Single evaluation

Reliability/validity of outcome measures: NR
	Gender: 78% male

Age: median = 32 y, min 15 y - max 76 y

Level of injury:  tetraplegia: 23 (50%) (those with pain 11 (48%)); paraplegia: 23 (50%) (those with pain 10 (43%)).

Frankel classification: A 18(39%) (those with pain 10 (56%)); B-E 28 (61%) (those with pain 11 (39%))

Completeness of injury:  NR
Cause of injury:  NR
Time since injury:  median 32 w, min 14 w - max 104 w

Onset of pain:  immediate to 6 m post SCI

Duration of pain:  median 23 w, min 3 w – 66 w
Pain description:  constant 16/21 (80%)


	Prevalence: Moderate - unbearable pain:  21 (46%) 

Musculoskeletal: 1 (2%)

“Neurogenic”:  20 (43%)

   Diffuse: 8

   Segmental: 12

Location of pain: NR

Time of day: pain was worse in the evening than in the morning (p= 0.010)
	Outcome Measures:

· Pain intensity was rated by patients during the last week of rehab on a 6-point scale (none, slight, moderate, severe, very severe, unbearable).  Those with moderate to unbearable pain received a pain interview (pain drawing, assessment of duration and intensity of pain).  Pain intensity was measured on a 0-10 cm VAS, 3 times daily for 2-7 days.

· Quality of life: General Health Questionnaire (GHQ 20)

Predictors:

· Patients with pain were more likely to be older (median age 40 y vs. 24 y, p= 0.034)

· Level of injury, Frankel classification, gender were not significant predictors

Quality of life: 

· Patients with pain were more likely to have a pathological score on the GHQ (70% vs. 24%), p=0.003

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  -  Neurogenic pain: a) diffuse or phantom body pain (multifarious, characterized by constant, diffuse, generalized, burning, pricking, tingling pain in paralytic & anesthetic areas; b) root pain (asymmetric, segmental localized pain, sharp with paroxysmal occurrence; c) segmental pain (often bilateral symmetric occurrence within 2-3 spinal segments of the zone of injury, spontaneous, burning character, hyperalgesic border reaction (dysesthesia)); d) visceral pain (deep, diffuse, spastic pain in central abdomen, provoked by bladder or bowel distention) (from Christensen and Jensen 1991)


Evidence Table 4.3:  Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP (continued)

	Author
	Study Design/Quality
	Patient Description
	Prevalence
	Outcome Measures & Findings

	Author:      Burke, 1973

Country: Australia, USA

Setting: Two rehabilitation facilities

Refman ID: 874
	Purpose: To determine the “incidence” of pain in two SCI centers

n = Austin 156; Rancho  214

Study design: Chart review supplemented with information from ward staff

Sampling frame: Inpatients at SCI centers; one each in Australia and USA

Eligibility criteria: NR

Response rate: NR

Length of study: 3 1-day “surveys” about 1 m apart

Reliability/validity of outcome measures: NR
	All data refer to patients with pain

Gender: Austin 76% male; Rancho 61% male

Age: Austin mean =  38 y; Rancho mean =  33 y

Ethnicity: Austin: 100% Caucasian; Rancho: 67% Caucasian

Level of injury:  NE
Completeness of injury:  NR
Cause of injury:  

Austin: fracture or fracture/dislocation 71%; stab wound 6%; GSW 6%; non-trauma 18%

Rancho:  fracture or fracture/dislocation 61%; GSW 18%; nonspecific injury 4%; nontrauma 18%

Time since injury: Austin: 10/14 < 24 hours; Rancho: min 1 w, max 1y

Onset of pain:  immediate to 6 m post SCI

Duration of pain:  median 23 w, min 3 w – 66 w
Pain description:  constant 80%
	Prevalence:

Number with pain*:

  Austin: 17/156 (11%)

  Rancho 57/214 (27%)

Number with pain of probable spinal origin:  Austin 12/156 (7.7%) Rancho 45/214 (21%)

Location of pain:  NR

* Includes 3 patients in Austin and 10 patients in Rancho with non-traumatic spinal cord injuries. The number with pain differs within the report.
	Outcome Measures:

Prevalence of pain was determined by the author from a chart review, supplemented with information from ward staff.



	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  -  Neurogenic pain: a) diffuse or phantom body pain (multifarious, characterized by constant, diffuse, generalized, burning, pricking, tingling pain in paralytic & anesthetic areas; b) root pain (asymmetric, segmental localized pain, sharp with paroxysmal occurrence; c) segmental pain (often bilateral symmetric occurrence within 2-3 spinal segments of the zone of injury, spontaneous, burning character, hyperalgesic border reaction (dysesthesia)); d) visceral pain (deep, diffuse, spastic pain in central abdomen, provoked by bladder or bowel distention) (from Christensen and Jensen 1991)


Evidence Table 4.3:  Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP (continued)

	Author
	Study Design/Quality
	Patient Description
	Prevalence
	Outcome Measures & Findings

	Author:     Cairns, 1996

Country: USA

Setting: Large public hospital

Refman ID: 342
	Purpose: To assess the relationship between pain and depression

n = 68/121 eligible

Study design:  Repeated measures assessing subjects at admission and discharge from hospital

Sampling frame: consecutive admissions; part of a larger group of 121 admissions.

Eligibility criteria: Not explicit

Response rate: 56%

Length of study: time between admission and discharge

Reliability/validity of outcome measures: CESD, NRS
	Gender: 86% male

Age:  mean = 26 y, min 16 y - max 58 y

Level of injury:  34% tetraplegic; 65% paraplegic

Completeness of injury:  55% complete, 45% incomplete

Cause of injury: 16% MVA, 2% falls, 71% GSW, 6% sports, 5% unspecified

Time since injury:  mean 19 days

Onset of pain:  NR

Duration of pain:  NR
Pain description:  burning, electric, shooting, aching, cramping throbbing
	Prevalence: at admission, 76% of the subjects reported pain

- 71% reported that their pain was problematic


	Outcome Measures: 101 point Numerical Rating Scale, Center for Epidemiological Studies (CESD)
mean pain rating: 

   at admission: 71, at discharge: 53 (p<.001)

mean CESD scores:

   at admission: 22, at discharge: 19 (p<.01)

Findings:

· pain and depression were independent at admission

· at discharge, pain and depression were significantly related

· reduced pain will have a greater effect on reducing depression than reduced depression will have on pain

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  -  A classification scheme describing 3 categories of SCI pain: mechanical, radicular, and dysesthetic pain is used. 


Evidence Table 4.3:  Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP (continued)
	Author
	Study Design/Quality
	Patient Description
	Prevalence
	Outcome Measures

	Author:   Cobeljic, 1998

Country: Serbia

Setting: Tertiary care setting

Refman ID: 1029
	Purpose: To categorize types of pain in patients with spinal cord injury

n= 40 TSCI, 29 with pain

Study design:  Case series

Sampling frame: consecutive cases

Eligibility criteria:  Explicit

Response rate: NR
Length of study:  NA

Reliability/validity of outcomes measures: NR
	Gender: % male NR 

Age:  mean 34.3 y

Level of injury: Total sample: 11 Cervical, 20 Thoracic, 4 Lumbar, 5 Cauda equina. Of those with pain: 8 Cervical, 13 Thoracic, 3 Lumbar, 5 Cauda equina

Completeness of Injury: Frankel scale: Total sample: 29/40 A, 4/40 B, 4/40 C, 3/40 D.

Cause of injury: NR
Time since injury: 20/40 < 1 y, 8/40 1-2 y, 13/40 > 2 y; 12/29 < 1 y, 6/29 1-2 y, 11/29 > 2 y

Onset/Duration of pain:  NR

Pain description:  clearly defines central, radicular, border zone, and mechanical pain
	Prevalence: 
· 29/40 (73%) had a pain syndrome

· Of the 29 with pain, 59% had a central pain, 24% radicular pain, 7% central & mechanical, 7% central & border zone pain, 3% border zone pain


	Outcome Measures

· a test to compare demographic data, neurological levels of injury, and degrees of completeness of injury with the data about types and characteristics of pain
· VAS and Latinen test used for quantification of pain
Findings:

· greater the time since injury, the more likely to have chronic pain

· 21% paresthetic pain (VAS score 0-2), 62% intermediate pain (VAS score 3-6), 17% strong pain (VAS score 8-10)

Article published in Croatian



	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  - Authors use a modified classification according to Donovan-Dimitrijevic with a neurophysiological concept of pain. Five categories of pain are provided (1) Central pain described as constant, burning, pins and needles above the lesion; (2) Radicular pain described as stabbing, burning in waves, starting immediately after injury, lessening with activity; (3) Border zone pain starts weeks or months postinjury, provoked by touch, stabbing pain; (4) Mechanical pain described as dull, deep visceral  pain starting at various times after injury, exaggerated by activity, relieved by rest; (5) Psychogenic pain is described as persistent chronic pain, resistant to treatment, with an unclear etiology, resulting in dysfunction; (6) Visceral pain is described as a constant, burning starting weeks or months after injury, with no precise location.


Evidence Table 4.3:  Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP (continued)
	Author
	Study Design/Quality
	Patient Description
	Outcome Measures & Findings

	Author:   Davidoff 1987a, b

Country: USA

Setting: Rehab Center

Refman ID: 287, 288
	n=19

Compared to 147 patients in database

Study design:  Retrospective validation study

Eligibility criteria: Explicit

Response rate: 100%

Length of study: N/A

Reliability/validity of outcome measures: NR
	Gender: 90% male

Age: mean 36.6 y, min 25 y – max 69 y

Level of injury: 16% tetraplegic; 85%paraplegic

Completeness of injury: 26% complete; 74% incomplete

Cause of injury: 11% MVA; 21% falls; 5% sports; 53% GSW; 11% other

Time since injury: NC

Onset of pain:  < 1y post SCI

Duration of pain:  mean 46.8 m (10.2)

Pain description:  burning, cutting, cruel, nagging, radiating, tight
	Outcomes:

McGill Pain Questionnaire

Number of Words Chosen (NWC)

Pain Rating Index (PRI) and components

Sternbach Pain Index (SPI) (day and week)

Zung Pain and Distress Scale (PAD)

Findings:

· Most described CNP as “cutting,” “burning,” “piercing,” “radiating,” and “tight,” involved lower extremities and felt internally 

· All measures equal or greater in severity in CNP patients versus other pain syndromes

· No relation between pain scale scores and symptom duration

Correlations between:

· NWC and PRI-T (p<0.001)

· PRI-A and PRI-T (p<0.01)

· PRI-A and NWC (p<0.05)

· SPI-day and SPI-week (p<0.001)

· PAD and NWC (p<0.05)

CNP patients more likely to be:

· paraplegic than quadriplegic (p<0.01)

· incomplete sensory (73.7 vs. 51.4%, p<0.05)

· gunshot wound (52.6% vs. 15.7%, p<0.01)

CNP patients less likely to be:

· surgically stabilized (33.6% vs. 66.4%, p<0.01)

Comments: population is part of a larger RCT - results taken from Davidoff 87.  Also see Table 5.1.10

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  -  Diffuse burning dysesthetic sensations distal to the level of spinal injury


Evidence Table 4.3:  Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP (continued)

	Author
	Study Design/Quality
	Patient Description
	Prevalence
	Outcome Measures & Findings

	Author:    Demirel, 1998

Country: Turkey

Setting: Istanbul PM&R centre

RefMan ID: 296
	Purpose: To investigate the prevalence and characteristics of SCI-related pain

n=47 eligible

Study Design:  Case series 

Sampling frame: PM&R Centre; denominator unknown

Eligibility Criteria:  Not Stated
Response rate: NR

Length of study: 1 w

Reliability/validity of outcomes measures: NR
	Gender: 61.7% male

Age: min 15 to max 67 y; mean 31.4 y (10.7)

Level of injury:  77% paraplegic, 23% tetraplegic, C1-C7 23%, T2-T6 14%, T7 – L2 59%, below L2 4%
Completeness of injury: 32% complete (24% paraplegic), 68% incomplete (53% paraplegic)

Cause of injury:  51% MVA, 24% falls, 10% sports, 11% GSW, 4% other

Time since injury: 18 w, min 8 w – max 120 w

Onset of pain: 7% immediate onset; 24% within 1 m; 28% within 3 m; 41% within 6 m (of the 29 reporting pain)

Duration of pain: NR

Pain description: not described
	62% of sample reported pain

61% of patients experienced pain of moderate to severe intensity

Approximately 28% had diffuse pain and 49% had segmental pain
	Outcome measures:

· VAS assessed 3 times daily for 7 d

Findings:

· patients reporting pain were older than those without pain (median 41y versus 23 y; p<.05)

· incidence of pain greater in patients with incomplete lesions (values not extractable; p<0.05)

Article published in Turkish

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  - No definition provided.


Evidence Table 4.3:  Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP (continued)
	Author
	Study Design/Quality
	Patient Description
	Prevalence
	Outcome Measures & Findings

	Author: Fenollosa, 1993

Country: Spain

Setting:  Community

RefMan ID: 84
	Purpose:  To assess the prevalence of chronic pain in people with SCI and treatment characteristics

n= 95/145 eligible

Study design: postal survey

Sampling frame:

All members of the national association of SCI living in Valencia, Spain

Eligibility criteria:  Not explicit
Response rate: 202/380 (53.2%); 145/202 questionnaires judged acceptable; final response rate = 145/380 (38.2%)

Length of study: Single evaluation

Reliability/validity of outcomes measures: NR
	Of the 95 patients reporting pain lasting more than 6 months:

Gender: 80% male (76/95)

Age:  NE; mean = 37 y for entire group of 145

Level of injury:  NE; 26.2% cervical;  15.8% upper thoracic; 46.2% lower thoracic;11.7% lumbar  for entire group of 145

Completeness of injury:  NE; 58% complete; 32% incomplete for entire group of 145

Cause of injury:  NR

Time since injury:  NE

Onset of pain: NR

Duration of pain: 95/145 (66%) more than 6 m 

Area of Body Affected:  NR

Temporal properties:  continuous (52%)

Pain description: burning; deafferentation pain; other (numbness, “like electricity”)
	Prevalence: 65.5% chronic pain

Of these: 

· 52% deafferentation pain 

· 32% poorly defined 

· 9% “electric” pain

· 7% “pressure”


	Outcome measures:
· Visual analogue scale

· Lattinen scale

Findings:

· No relationship between gender, type of lesions, or etiology of trauma to pain prevalence 

· pain more frequent in cervical and lumbar lesions; those > 50 y; and in patients with spasticity

Also see Table 5.1.3.

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  -  No definition provided.


Evidence Table 4.3:  Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP (continued)
	Author
	Study Design/Quality
	Patient Description
	Prevalence
	Outcome Measures & Findings

	Author:     Jung, 1990

Country: USA

Setting: community, rehab hospital

Refman ID: 1480
	Purpose: To investigate the prevalence and characteristics of SCI-related pain

n = 37/37 eligible

Study Design:  Case series, mail survey

Sampling frame: recruited through chapters of a national organization and through a rehab hospital; denominator unknown

Eligibility Criteria:  Not Stated
Response rate: NR

Length of study: 1 survey

Reliability/validity of  outcomes measures: Yes, MPQ, CSQ
	Gender: 70% male

Age: mean 41.8 y (13.7)

Level of injury: 46% cervical, 41% thoracic; 14% lumbar

Completeness of injury: 27% complete, 73% incomplete 

Cause of injury:  38% MVA, 16% falls, 19% sports, 8% GSW, 19% other

Time since injury: 111.3 m (103.92); min 2 m to max 474 m

Onset of pain: 7% immediate onset; 24% within 1 m; 28% within 3 m; 41% within 6 m (of the 29 reporting pain)

Duration of pain: NR

Pain description: not described
	all patients participating reported pain (inclusion criteria)

36% were not on any drugs for their pain
	Outcome measures:  

· MPQ – PRI, NWC, PPI

· Coping Strategies Questionnaire (CSQ)

Findings:

· patients reporting pain were older than those without pain (median 41 y versus 23 y; p<.05)

· incidence of pain greater in patients with incomplete lesions (values not extractable; p<0.05 )

· pain coping strategies found to be important predictors of pain after SCI

· no relationship between pain and time from injury was shown

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  - No definition provided.


Evidence Table 4.3:  Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP (continued)
	Author
	Study Design/Quality
	Patient Description
	Prevalence
	Outcome Measures & Findings

	Author:  Kennedy, 1997

Country: UK

Setting: Tertiary Care

Refman ID: 339
	Purpose:  To assess the prevalence of chronic pain after SCI, the relationships between 1) acute and chronic pain and 2) pain and psychological well-being

n= 76/115 eligible

Study Design:   Prospective

Sampling frame:  SCI Center; consecutive admissions

Eligibility criteria:  Not explicit

Response rate: 66% at 6 w; 39% at 1 y

Length of study: 1 y for 59% of the participants

Reliability/validity of outcome measures: NR
	Gender: 76% male at 6 w; 85% male at 1 y post hospital discharge

Age: min 16 y to max 65 y 

Level of injury:  32% tetraplegic, 68% paraplegic at 6 w; 59% tetraplegic, 41% paraplegic at 1 y post hospital discharge

Completeness of injury:  NR

Cause of injury:  NR
Time since injury: within 3 m post SCI

Onset of pain: 80% at 6 w; 63% at 1 y

Duration of pain:  NR

Temporal properties:  worsening for some – at 6 w 24% severe pain; at 1 y 41% severe pain

Pain description: Not described
	Prevalence: 

· 80% pain at 6w (24% severe)

· 63% pain at 1y (41% severe)
	Outcome measures: 

· Visual analogue scale – 6 point measure of pain intensity

· FIM

· Beck Depression Inventory

· State Anxiety Inventory

· COPE

Findings:

· Presence of pain at 6 w was associated with the presence of pain at 1 y (p not reported)

· Anxiety & depression was associated with increased pain intensity over time (p<0.05)

· Severe pain at 1 y was more likely in paraplegics than tetraplegics (p not reported)

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  - No definition provided.


Evidence Table 4.3: Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP (continued)
	Author
	Study Design/ Quality
	Patient Description
	Prevalence
	Outcome Measures & Findings

	Author:          Levi 1995 a,b,c; 1996; Westgren 1998

Country: Sweden

Setting: Community

Refman ID: 054


	Purpose: To assess the medical problems, psychosocial issues, and financial issues (and associated factors) in an SCI population

n= 353/379 eligible

Study design: Prospective interview

Sampling frame: Catchment area of Stockholm Regional SCI Centre

Eligibility criteria: Explicit

Response rate: 93%

Length of study: Single evaluation

Reliability/validity of outcome measures: NR
	Gender: 81% male

Age: mean 42 y (14)

Level of injury:  42% cervical; 36% thoracic; 15% lumbar; 1% sacral; unknown 6%

Completeness of injury:  39% complete; 60% incomplete; 1% no information

Cause of injury:  46% MVA/transport accidents; 37% falls; 8% other accidents; 4% intentional self-harm; 3% assault; 1% operations of war; 1% undetermined or sequelae of external causes of morbidity and mortality

Time since injury: 11 y

Onset of pain:  post SCI

Duration of pain:  NR
Pain description: see definition
	Prevalence measured  

· 167/353 (47.3%) CNP

· 107/353 (30.3%) CNP only

· 60/353 (17.0%) CNP and other pain


	Findings:

· Increased age at injury associated with increased prevalence of CNP (age 3-20: 32%; age 21-40: 49%; age 41-77: 61%) (p=0.004)

· Prevalence equal for men and women (p=0.7232)

· Duration of injury not associated with prevalence of CNP (p=0.4426) 

· Level and extent of injury not associated with prevalence of CNP (p=0.7944)

· Adjusted odds ratio for CNP presence in SCI versus community controls = 3.72 (p<0.0001)

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  - Pain with burning, stabbing, or sharp shooting quality segmentally at, or diffusely below, the neurological level of lesion


Evidence Table 4.3:  Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP (continued)

	Author
	Study Design/Quality
	Patient Description
	Prevalence
	Outcome Measures & Findings

	Author:  Nepomuceno 1979; Richards 1980

Country: USA

Setting: Tertiary care

Refman ID: 332, 367
	Purpose: To characterize chronic pain in patients with SCI; to assess factors related to pain

n= 200/356

Study Design:  Survey

Sampling frame: Patients discharged >1 y previously from a regional SCI center

Eligibility Criteria:  not explicit

Response rate:  200/356 (56%)

Length of study:  Single evaluation

Reliability/validity of outcome measures:  NR 
	Gender: 81% male

Age: mean = 33 y

Ethnicity: 77% white, 23% black

Level of injury:  45% cervical; 48% thoracic; 8% lumbar (at or below L2)

Completeness of injury:  NR

Cause of injury:  NR

Surgical Stabilization:  NR

Time since injury: > 1 y post SCI

Onset of pain: within 6 m 65%; 7-48 m 25%; at least 5 y 4%; could not recall 6%

Duration of pain: at least 12 m
Pain description: burning, cramping, stinging, numbness, pulling, pressing
	Prevalence: measured at least 1 y post injury:

Pain or discomfort:

· All levels: 80%

· Cervical/high thoracic: 75%

· Low thoracic: 89%

Of those with pain:

25% extreme or severe discomfort


	Outcome Measures: 

· MMPI subscales 

· Pain questionnaire

Predictors:

· Increased pain associated with older age, higher verbal intelligence, increased anxiety, & a more negative psychosocial situation (p< 0.01)

· Pain interfering with ADLs associated with older age, higher intelligence, more depression, greater level of distress,  more negative psychosocial situation   (p< 0.0001)



	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  -  Authors did not define neuropathic pain but used the term “spinal cord injury pain.”


Evidence Table 4.3:  Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP (continued)
	Author
	Study Design/Quality
	Patient Description
	Prevalence
	Outcome Measures & Findings

	Author:        New, 1997

Country: Australia

Setting:Rehab Center

Refman ID: 023
	Purpose: To assess the type and severity of acute pain in SCI and at > 1 y follow-up

n = 24

Study Design: Multiple interviews during hospitalization; telephone interviews 13-16 months post-discharge

Sampling frame: Rehabilitation center; consecutive admissions

Eligibility Criteria: Not stated

Response rate:           24/24 at admission;      24/24 at discharge;       22/24 at  >1 y f/u

Length of Study:              13 m - 16 m

Reliability/validity of outcome measures: NR
	Gender: 92% male

Age: 41.2 y; min 15, max 76 y

Level of injury:  54% tetraplegia; 34% conus or cauda lesion

Completeness of injury:  37% complete; 63% incomplete (ASIA B,C, or D)

Cause of injury:  79% “trauma”

Time since injury: 31 d; min 12 d - max 76 d from acute ward admission to transfer to rehabilitation center

Onset of pain:  NR

Duration of pain:  NR

Pain description:  see definition
	Prevalence: 

Neuropathic pain:

· approx. 67% at admission

· approx. 55% at discharge

· approx. 70% at followup
	Outcome Measures:

· Visual Analog Scale

Findings:

· Overall pain intensity decreased between admission and discharge, but increased to near admission levels when assessed at 13-16 month follow-up.  The reasons for this increase were not apparent.



	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  -  Burning, stabbing, pins and needles, or numbness located at or distal to the level of paralysis


Evidence Table 4.3:  Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP (continued)

	Author
	Study Design/ Quality
	Patient Description
	Prevalence
	Outcome Measures & Findings

	Author:  Richards 1990

Country: USA

Setting: Rehabilitation Facility

Refman ID: 739
	Purpose: To explore the impact of bullet or bullet fragment removal on subsequent pain after SCI due to gunshot would (GSW)

n= 56 (3 groups: 12 patients with bullet removed; 12 patients with bullet present, 28 patients with nongunshot wound (NGSW)

Study design: Prospective, Interview

Sampling frame: Spain Rehabilitation Center; consecutive admissions

Eligibility criteria: Explicit

Response rate: 100%

Length of study: 1 y

Reliability/validity of outcome measures:  Reliability of pain classification: agreement between two raters 92%
	Gender:  “distribution equivalent across all groups”

Age:  NR

Level of injury:  NR
Completeness of injury:  NR
Cause of injury: 43% GSW; 57% other 
Time since injury:  NR

Onset of pain:  NR

Duration of pain:  NR
Pain description:  burning, stinging
	Prevalence: 
Bullet present:

· Traumatic pain: 1/12

· Root pain: 4/12

· Deafferentation pain: 7/12

Bullet removed:

· Traumatic pain: 0/12

· Root pain: 1/12

· Deafferentation pain: 11/12


	Outcome Measures:

· McGill Pain Questionnaire (MPQ):

· Scale of pain behavior (0-5)

· Numerical scale: 0-10

Findings:

All results GSW vs. NGSW

MPQ:

Sensory: 8.4 (1.3) vs. 0.8 (0.4)

Affective: 1.3 (0.3) vs. 0

Evaluative: 1.0 (0.2) vs. 0

Miscellaneous: 2.3 (0.4) vs. 0

NWC: 5.4 (0.8) vs. 0.4 (0.2)  

PPI: 1.1 (0.2) vs. 0.2 (0.1)

Pain behavior: 1.2 (0.2) vs. 0.1 (0.1)

Numerical scale: 2.7 (0.4) vs. 0.4 (0.2) 

Predictors:  Patients were matched for neurological level and extent of injury (between bullet-wound groups and with a nonbullet-wound group).  Results were adjusted for race and education.

· GSW resulted in more neuropathic pain than non-GSW

· Removal of bullet did not reduce pain severity either early or 1 y postadmission 

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  -  Authors cite Donovan 1983.


Evidence Table 4.3:  Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP (continued)

	Author
	Study Design/Quality
	Patient Description
	Prevalence
	Outcome Measures & Findings

	Author:     Rintala, 1998

Country: USA

Setting: Interviewed in their homes

Refman ID: 337
	Purpose: To assess prevalence, severity, and correlates of chronic pain.

n= 77 eligible

Sampling frame: Random sample derived from 661 SCI patients in 13 counties recruited by media advertising

Study Design:  survey, interviews

Eligibility criteria:  explicit

Response rate: 77%

Length of study:  Single evaluation

Reliability/validity of outcome measures: NR
	Gender: 100% male

Age: mean 41.1 y (12.3)

Ethnicity: 64% white; 20% African-American; 13% Hispanic; 4% other

Level and completeness of injury: 
Complete: 67 (87%), 34 tetraplegic; 33 paraplegic – ASIA levels ABC

Incomplete: 10 (13%), combined tetraplegic & paraplegic – ASIA level D

Cause of injury:  47% MVA; 8% falls; 18% sports; 18% violence; 9% other

Time since injury:  mean 13.3 y (8.6)

Onset/Duration of pain: NR

Area of Body Affected:  lower body 47%; upper extremities 18%; back 18%; trunk 10%; other 8%

Temporal properties:  rhythmic 53%; continuous 30%; brief 5%; mixed 12%

Siddall Classification:  musculoskeletal 51%; visceral 8%; neuropathic 10% (at level – central); Other 32% (segmental, psychogenic)

Pain definition: chronic pain lasting or recurring over at least 6 m
	Prevalence:
· 75% chronic pain

· 10% CNP

· 32% segmental pain


	Outcome Measures:

· McGill Pain Questionnaire

· Zung Pain and Distress Scale

· Binary (presence or absence of chronic pain)

· Sternbach Pain Intensity Scale

· Number of chronic pain components

· Classification and description of pain components

Factors Considered:

Level of injury and completeness of injury

Findings: 

· Chronic pain is associated with more depressive symptoms (p<0.05), perceived stress (p<0.05), & poorer self-assessed health (p<0.01)

· Greater pain intensity is associated with less paralytic impairment (p<0.05), violent etiology (p<0.05), & more perceived stress (p<0.05)

· Upper extremity pain was associated with lower FIM scores (p<0.02) & lower mobility scores (p<0.03)

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  -  Authors used Donovan et al. (1982) classification system.


Evidence Table 4.3:  Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP (continued)

	Author
	Study Design/Quality
	Patient Description
	Prevalence
	Outcome Measures & Findings

	Author:        Rose, 1988

Country: UK 

Setting: community

Refman ID: 360
	Purpose: To determine the incidence of chronic pain after SCI

n = 615

Study design: Mail survey

Sampling frame: Members of Spinal Injuries Association in Britain

Eligibility criteria: explicit

Response rate: 885/1091 (81%)

Length of study:              Single evaluation

Reliability/validity of outcome measures: NR
	Gender:  75% male

Age: median “fourth decade”; min 15 y – max 91 y

Level of injury:  33% cervical; 16% high thoracic; 42% low thoracic; 4% L2 or below

Completeness of injury: 58% incomplete

Cause of injury:  NR
Time since injury: majority of respondents > 2 y (mode 4 y)

Onset of pain: NR 
Duration of pain: NR

Pain description: NR
	Prevalence:

At some time after injury:

· 615/885 (69%) reported pain at or below the level of the lesion 

Of the 615 with pain:

· 18% reported pain in a root distribution 

· 43% reported constant pain

· 24% reported daily pain

· 49% severe pain

· 21% mild – moderate pain
	Outcome measures:
Mailed questionnaire

Findings: 

Authors also reported that 16% stopped work due to pain and 19% stopped social activities due to pain.



	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  -  Projected pain appears at areas distal to the level of the lesion, starts early, is not related to motion or position and may be felt in any part of the body.  Triggered pain is felt in the paraplegic areas, provoked by a stimulus in different skin areas known as trigger zones.


Evidence Table 4.3:  Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP (continued)

	Author
	Study Design/Quality
	Patient Description
	Prevalence
	Outcome Measures & Findings

	Author:      Siddall 1999; Sved 1997

Country: Australia

Setting: Rehabilitation Facility

Refman ID: 003, 030
	Purpose: To assess the prevalence and predictors of different types of chronic pain; and the relationship of surgery to pain prevalence

n= 100/103 eligible

Study design: Prospective, longitudinal interviews

Sampling frame: Consecutive admissions to SCI unit

Eligibility criteria: explicit

Response rate: varied at each data collection point from 56 to 86%

Length of study: 26 w  to 52w 

Reliability/validity of outcome measures: NR
	Gender: 83% male

Age: mean 38 y (17)

Level of injury:  51% cervical; 25% thoracic; 23% lumbar; 1% sacral

Completeness of injury:  36% complete; 64% incomplete

Cause of injury:  42% MVA; 24% falls; 18% sports; 16% other

Time since injury: within 12 w post SCI

Onset of pain: from 2 w to 26 w post SCI

Duration of pain:  NR 

Pain description: allodynia, burning, electric, sharp, shooting, stabbing
	Prevalence measured at 2,4,8,13,26,52 w following SCI.

Pain of any type: 

at 2 w: 91% 

at 26 w: 64% (21% of these rated pain as severe)

Neuropathic at level pain:

at 2 w: 38%  

at 26 w: 38%

at 52 w: 28%

Neuropathic below level: 

at 2 w: 14%  

at 26 w: 19%

at 52 w: 50%
	Outcome measures:

· Description of pain severity: none, mild, moderate, severe, excruciating

Findings:

Level of injury:

· Allodynia: cervical 39% vs. thoracic 8%, p=0.01

· Neuropathic at level: NS

Completeness of injury:

· Allodynia: incomplete injuries 33% vs. complete 11%, p=0.016

· Neuropathic at or below level: NS

Type of cord injury:

· Allodynia: central cord syndromes 50% vs. other cord lesions 25%, p=0.024

· Neuropathic below level pain: NS 

· Neuropathic at level: pain less in anterior cord syndromes 0% vs. other cord lesions 56%, p=0.008

Spine stabilization surgery:

· Surgery associated with increased prevalence of musculoskeletal pain at 2 w but not at other times

· No relationship between surgery and neuropathic pain at or below lesion at any time to 52 w

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  -  Neuropathic at level: sharp, shooting, stabbing, electric, burning pain in the dermatomes at or just above the level of the lesion.  Neuropathic below level:  burning, stabbing, shooting pain located diffusely below the level of the lesion.


Evidence Table 4.3:  Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP (continued)

	Author
	Study Design/Quality
	Patient Description
	Prevalence
	Outcome Measures & Findings

	Author:  Stensman, 1994

Country:  Sweden

Setting: 

Refman ID: 512
	Purpose: To examine the adjustment of persons with complete, irreversible traumatic spinal cord injury 5 years after the injury and their self-reported quality of life

n = 17

Study design: interview

Sampling frame: 
Eligibility criteria: explicit

Response rate:  
Length of study: 5 y

Reliability/validity of outcome measures: NR
	Gender: 88% male

Age: mean 29.5 y, min 18 y to max 55 y

Level of injury: 59% tetraplegic, 41% paraplegic  

Completeness of injury:  NR
Cause of injury:  53% MVA, 24% falls, 18% sports, 6% work related

Time since injury: NE

Onset of pain:  NE

Duration of pain: NR

Pain description:  moderate, severe
	Prevalence:  

41% subjects reported complications and severe pain
	Outcome Measures:  semistructured, personal interviews at 6 m; 1, 2, 3, 4, and

5 y postinjury; collecting information on QOL, ADL, medical, psychological and social variables.

Findings:

Of those with pain: 

· 2/7 had good coping scores

· 2/7 reported good QOL

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  -  No definition provided.


Evidence Table 4.3:  Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP (continued)

	Author
	Study Design/Quality
	Patient Description
	Prevalence
	Outcome Measures & Findings

	Author:  Stormer, 1997

Country:  Germany

Setting: Tertiary Care, multicenter

Refman ID: 033
	Purpose: To describe and document chronic pain and distressing dysesthesia

n= 591 SCI/901 

Sampling frame: 

Study design: Case series  (retrospective)

Eligibility criteria: Not explicit

Response rate: 

Length of study: N/A

Reliability/validity of outcome measures: NR
	Gender: 74% male

Age: mean 42 y

Level of injury: tetraplegia 42%, paraplegia 58% 

Completeness of injury:  NR  

Cause of injury:  NR

Time since injury: 58% within 1 y

Onset of pain:  34% immediately, 58% within 1 y, 13% > 10 y after injury

Duration of pain: NR

Pain description:  burning, dysesthesia, stabbing, tingling, hardening, cramping, pulling, tearing
	Prevalence:  66% (of 901)

50% pain alone, 11% painful dysesthesia, 5% distressing dysesthesia with no pain

75% of pain reported as same or severe distress

41% of 66% had pain/ dysesthesias at several sites or of several types


	Outcome Measures:  pain diary, standardized interviews based on a pain questionnaire and a psychological questionnaire

Findings:

Coping: 

· coping moderately or not well    +ve .001

· burdened by paralysis   +ve .001

· depression  +ve  .0001

· no correlations were reported

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  -  Deafferentation pain means the burning infralesional pain or so-called phantom pain characteristic of SCI patients, the causation of which is attributed to the lesion of the spinal cord, medullary cord, and the cauda equina.


Evidence Table 4.3:  Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP (continued)

	Author
	Study Design/Quality
	Patient Description
	Prevalence
	Outcome Measures & Findings

	Author: Summers 1991

Country: USA

Setting: Tertiary care

Refman ID: 357
	Purpose:  To clarify the relative importance of psychosocial versus physiological factors in chronic pain.

n= 54/72 eligible

Study Design:  Prospective, interview and self-reported questionnaires

Sampling frame: SCI Clinic at VA Medical Center; consecutive patients

Eligibility Criteria:  not explicit

Response rate: 54/72 (75%) completed questionnaires

Length of study:  Single evaluation

Reliability/validity of outcome measures: NR
	Gender: 85.2% male

Age: mean 40.6 y (11.8) 

Level of injury:  35% tetraplegic, 65% paraplegic

Time since injury: > 1 y post SCI

Onset of pain: mean 12 y (8.0)

Duration of pain: mean 8.2 y (6.2)
Completeness of injury: NR

Cause of injury:  NR
Pain description: NR


	Prevalence: 

Chronic pain: 44/54 (81.5%)

Central pain was not specifically reported.

Reliability/validity of outcomes measures: Authors report adequate validity/reliability for:

Multidimensional pain inventory (MPI), Beck Depression Inventory (BDI), Profile of Mood States (POMS), State-Trait Anxiety Inventory (STAI); none of these evaluations were specifically for neuropathic pain in SCI. 

Authors report acceptable test-retest reliability for the Pain Experience Scale (PES); this was not performed in patients with neuropathic pain and SCI.
	Outcome Measures:

· Likert type – 7pt – 2 scales

· MPI

· BDI

· POMS

· STAI

· Acceptance of Disability Scale (ADS)

· PES

· Spinal Cord Injury Interference Scale (SCIIS)

Findings:

· Results were adjusted for gender and veteran status

· Greater pain severity was associated with patients who were more angry, were less accepting of disability, perceived significant other expressing punishing responses

· Pain was associated with emotional distress over and above SCI itself

· Level of lesion (p=0.977), completeness (p=0.941), surgical intervention (0.461), and veteran status were not associated with pain severity 

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  -  No definition provided.


Evidence Table 4.3:  Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP (continued)
	Author
	Study Design/Quality
	Patient Description
	Prevalence
	Outcome Measures & Findings

	Author:  Svendsen, 1993

Country:  Denmark

Setting:   2 Tertiary Care centers

Refman ID: 346
	Purpose: to document the severity and course of chronic pain following SCI

n = 63

Study design: Community survey

Sampling frame:

Eligibility criteria: NE

Response Rate:

Length of study: NA

Reliability/validity of outcome measures: NR
	Gender: 73% male

Age: mean 36 y, min 18 y – max 75 y

Level of injury: 33% tetraplegic, 66% paraplegia 

Completeness of injury:  Frankel classification 40% A, 22% B, 13% C, 24% D, 2% E  

Cause of injury:  52% MVA, 48% unspecified

Time since injury:  NC

Onset of pain: median 4 m

Duration of pain:  median 3 y

Pain description:  stabbing, tingling
	Prevalence: 

· 92% of respondents have daily pain

· 56% graded their pain as strong or unbearable

· pain worsened in 43% and improved in 16% since its start
	Outcome Measures: 

Findings:

· pain seriously affects daily living in 38%

· sleep disturbed in 48%

Article published in Danish.

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  -  No definition provided.


Evidence Table 4.3:  Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP (continued)

	Author
	Study Design/Quality
	Patient Description
	Prevalence
	Outcome Measures & Findings

	Author:      Turner, 1999

Country: USA 

Setting: Community

Refman ID: 333
	Purpose: To investigate the prevalence of chronic pain problems in SCI and their severity, characteristics, and associated factors

n=164/171 SCI  

Study design: Mailed survey

Sampling frame: Individuals on a mailing list for an SCI newsletter

Eligibility criteria: Explicit

Response rate: 171/464 total (37%)

Length of study: Single evaluation

Reliability/validity of outcome measures: NR
	Gender:  77% male

Age: mean 43.3 y (12.7)

Ethnicity: 88% white; 4% Native-American; 2% African-American; 3% Hispanic; 2% Asian

Level of injury:  47% cervical; 16% high thoracic; 34% low thoracic; 3% L2 or below

Completeness of injury: 43% complete; 44% not complete; 13% did not know

Cause of injury:  MVA 43%; fall 15%; sports 10%; GSW 4%; Other 3%

Time since injury: mean 12.1 y (9.5)

Onset of pain: (n=164) 1 w post injury 41%; 1-4 w post injury 19%; 1-3 m post injury 23%

Duration of pain: NR

Pain description: burning, lancinating, pressing, tingling
	Of 164 respondents:

· 70% reported persistent bothersome pain after hospital rehabilitation

· 81% reported a current pain problem (and 40% of these reported more than 3 pain problems)

· 35% reported pain below level of injury; 29% reported pain at level of injury; 22% reported pain above level of injury

· 75% reported current unpleasant but not painful sensations


	Outcome measures:
Questionnaire that included:

· McGill Pain Questionnaire (short form)

· Pain intensity

Findings: 

· MPQ SF

 Affective scale: 3.00 (3.16, range 0 - 12)

 Sensory scale: 11.31 (6.96, range 0 - 29)

 Total: 14.31 (9.48, range 0 - 41)

· Pain intensity:

Characteristic pain: 53.16 (23.37, range 0 –100)

· Authors also report pain interference with social activities or work; disability score; and number of days kept from usual activities due to pain.

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  -  Projected pain appears at areas distal to the level of the lesion, starts early, is not related to motion or position, and may be felt in any part of the body.  Triggered pain is felt in the paraplegic areas, provoked by a stimulus in different skin areas known as trigger zones.


Evidence Table 4.3:  Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP (continued)

	Author
	Study Design/Quality
	Patient Description
	Prevalence
	Outcome Measures & Findings

	Author: Waisbrod, 1987

Country: USA 

Setting:
 VA Medical Center

Refman ID: 752
	Purpose: To classify chronic pain in paraplegics

n=27
Study design: Prospective, patients completed a standard pain questionnaire

Sampling frame: NR

Eligibility criteria: Not explicit

Response rate:  100%

Length of study: NR

Reliability/validity of outcome measures: NR
	Gender: NR

Age: NR

Level of injury: 70% above L1; 30% below L1 – unclear if these patients had additional cauda equina lesions

Completeness of injury: NR
Cause of injury:  NR
Time since injury: NR

Onset of pain: NR

Duration of pain: NR

Pain description: burning, lancinating, pressing, tingling
	Prevalence: 

“Projected pain” in 100%

Type of pain in those with lesions above L1:

· Burning: 42% 

· Tingling: 37%

· Dragging: 32%

· Cutting: 21%

· Drilling: 21%

· Tearing: 21%

· Pounding: 16%

· Pressing: 5%


	Outcome measures:
Standard pain questionnaire (clinic-specific)

Findings: 

· Projected pain more frequent in the lower limbs for lesions below L1

· 33% of patients with lesion above L1 had projected pain in their fingers

· 63% patients with lesions above L1 had “trigger zones” that provoked pain elsewhere; none of the patients with lesions below L1 had trigger zones



	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  -  Projected pain appears at areas distal to the level of the lesion, starts early, is not related to motion or position, and may be felt in any part of the body.  Triggered pain is felt in the paraplegic areas, provoked by a stimulus in different skin areas known as trigger zones.


Evidence Table 4.3:  Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP (continued)
	Author
	Study Design/Quality
	Patient Description
	Prevalence
	Outcome Measures & Findings

	Author:          Wang, 1996

Country: UK

Setting:
 Sample from patients discharged from one rehab hospital

Refman ID: 1440
	Purpose: To identify chronic spinal cord pathology by magnetic resonance imaging n=153/241

Study design: Prospective

Sampling frame: “Comprehensively evaluated” patients from a dataset of 832 patients (source and denominator not reported). Selected by home address.

Eligibility criteria:  Not explicit

Response rate: 153/241(63.5%)

Length of study: Single evaluation

Reliability/validity of outcome measures: NR

Clinical evaluator was blind to results of MRI
	Gender: 82% male

Age: mean 54 y, min 37 y, max 89 y

Level of injury:  38% cervical; 29% thoracic; 33% thoracolumbar

Completeness of injury:  NR
Cause of injury:  NR

Time since injury:  29 y, min 21 y to max 48 y

Onset of pain:  NR

Duration of pain:  NR

Pain description: neurogenic pain
	Of 153 respondents:

14% reported “Neurogenic” pain
	Outcome measures: 

· MRI spine 

Findings:

· Proportion of patients with each MRI finding that had CNP:

Extended atrophy: 
16/95 (16.8%)

Malacia:

13/85 (15.3%)

Syrinx:

  6/32 (18.8%)

Cyst:

  3/14 (21.4%)

Disruption:
  0/6   (0%)

Tethering:
  1/6 (16.7%)

No pathology
  0/12 (0%)

· Proportion of patients with syrinx extension that had CNP, by direction of extension:

Rostral only:
0/5 (0%)

Caudal only:
3/5 (60%)

Rostral and caudal:
2/4 (50%)

Within bounds of 

Vertebral injury:
1/1 (100%)

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  - No definition provided.


Evidence Table 4.3:  Characteristics of Studies Addressing the Prevalence of and Factors Associated With CNP (continued)

	Author
	Study Design/Quality
	Patient Description
	Prevalence
	Outcome Measures & Findings

	Author:   Woolsey, 1986

Country: USA

Setting: Rehabilitation Facility

Refman ID: 718
	Purpose: To determine the incidence, varieties, causes, and management of chronic pain in SCI

n = 100 randomly selected patients

Study design: Prospective, Interview

Sampling frame: SCI patients at rehabilitation center.  Denominator not reported.

Eligibility criteria: Explicit

Response rate: NR

Length of study: Single evaluation

Reliability/validity of outcome measures: NR
	Gender:  NR

Age:  NR

Level of injury: quadriplegia 48%; paraplegia 52%

Completeness of injury:  NR
Cause of injury:  NR
Time since injury:  at least 1 y

Onset of pain:  NR

Duration of pain:  NR
Pain description:  NC


	Prevalence:

Burning pain below level of injury: 38 Pain at fracture site: 24

Radicular pain: 12

Abdominal pain: 2

Muscular pain: 2

“Chronic pain” reported in 67%.

Severe pain:

· Paraplegic 15/52 (29%)

· Quadriplegic 3/48 (6%)

Mild-moderate pain:

· Paraplegic 26/52 (50%)

· Quadriplegic 23/48 (48%)


	Outcome Measures:

Pain interview 

mild: aware of pain but did not require any modification in behavior or medication; moderate: annoying to the extent that the patient would modify their behavior and would try and alleviate it with medication; and severe: difficult to bear, patient was unable to divert attention from it, was unable to pursue daily activities, and sought immediate relief)



	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN  -  Authors cite other reports; burning pain in SCI patients is considered to be a variety of deafferentation pain.
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