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In the hierarchy of research designs, the results of
randomized, controlled trials are considered to be evidence
of the highest grade, whereas observational studies are
viewed as having less validity because they reportedly
overestimate treatment effects.  This hierarchy approach
to study design has been promoted widely in modern
medical literature; in spite of overwhelming evidence that
evidence-based medicine includes all types of evidence,
and randomized, double-blind studies should not
necessarily be considered to represent the best available
evidence.  In fact, randomized, double-blind studies face
insurmountable challenges in interventional pain
management.  The value of the so-called gold standard of
randomized, double-blind trials has been questioned.

This study was undertaken to evaluate if randomization does
provide the protective statistical shield that some think it
provides in an interventional pain management population.
In this study we compared randomized and non-random-

ized samples.  Randomization was accomplished by the use
of random number tables and random sampling into four
groups, three or two groups.  Non-randomization was
achieved by allocation into various groups by two different
means.

The results of this evaluation showed that there was only
one significant difference when patients were allocated by
means of non-randomization among the groups or compared
to the total sample.  In contrast, randomization showed
significant differences in seven parameters.

The results of this study conclude that in interventional
pain management settings, non-randomized sampling is
valid.

Keywords:  Evidence-based medicine, randomized trial,
double-blind trial, controlled trial, internal validity, external
validity, interventional pain management

The acme of clinical research is the randomized, double-
blind, controlled trials, but such trials must be undertaken
responsibly and are extremely difficult to conduct in
interventional pain management.  Randomized, controlled
trials were introduced into clinical medicine when
streptomycin was evaluated in the treatment of tuberculosis
(1).  Since then, randomized, controlled trials have become
the gold standard for assessing the effectiveness of
therapeutic agents (2-4).  Sacks et al (5) compared
published randomized, controlled studies with those that
used observational designs.  In this landmark evaluation,
they showed that the agent being tested was considered
effective in 44 of 56 trials (79%) in observational studies
utilizing historical controls, whereas the agent was
considered positive in only 10 of 50 (20%) randomized,

controlled trials.  Thus, Sacks et al (5) concluded that bias
in patient selection may irretrievably weigh the outcome
of historically controlled trials in favor of new therapies
in observational studies.  Advocates of evidence-based
medicine classify studies according to the grades of
evidence on the basis of the research design, using internal
validity as the criterion for hierarchical rankings.  The
highest grade is reserved for research involving at least
one properly randomized, controlled trial; and the lowest
grade is applied to descriptive studies and expert opinion;
observational studies, cohort studies and case-controlled
studies, falling at intermediate levels (7, 8).  Thus, this
hierarchical approach to study design has been promoted
widely in individual reports, meta-analysis, consensus
statements and educational materials for practitioners.

Evidence-based medicine has been defined by many with
contradictory definitions (9).  Evidence-based medicine
must include all types of evidence, including clinical
experience (10-28).  However, in spite of the descriptions
of evidence-based medicine as including all types of
evidence, presently all the decisions are made based on
so-called evidence-based medicine derived from
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randomized, double-blind, controlled trials.  Numerous
stumbling blocks posing challenges to randomized,
double-blind trials in interventional pain management have
been described (29-36).

The concept that assignment of the subjects randomly to
either experimental or controlled status is the perfect
science has also been questioned (37).  Randomized trials
often not only trade internal validity for external validity,
but randomization also makes patient recruitment difficult
(37).  Randomization literally means selection similar to
the tossing of a coin, which essentially ensures that the
physician responsible for the assignment is not consciously
or unconsciously allocating certain patients to a particular
group.  Thus, criticism has been advanced against various
types of non-randomized allocations, including assigning
volunteers to the treatment group and those who do not
volunteer to the control group, allocation into groups based
on alternate days, alternate numbers or another assigned
preformed methodology.  Finally, it is believed that
randomization ensures that the two groups will differ only
by chance.  However, it does not guarantee that in practice,
the balance will be actually achieved through the
randomization.

Considering the numerous difficulties with randomization,
including patient recruitment, it is not clear that without
the manipulation by one of the investigators, other modes
of allocation are unbiased and produce similar results in
all groups of patients.  The distinction between
randomization and other non-randomized types of
allocation has not been established.  This study was
undertaken to evaluate various features of patients,
presenting to an interventional pain management setting
and to compare these features utilizing various types of
allocations, including randomization.

METHODS

This study was designed to evaluate all of the patients
seen in one pain management location by one physician
during 2001.  There were no inclusion or exclusion criteria.
Information with respect to gender, age, height, weight,
duration, the mode of onset of pain, history of previous
surgical intervention and referral pattern was collected for
all patients.  Further information included data collection
of multiple dimensions of pain, psychological status and
management.

Phase I or Non-randomized analysis:  This phase
included analysis of total sample and allocation into four

groups by two different means.  Initially an evaluation of
the total sample with demographic features, regions
involved, psychological status, non-physiological features,
and clinical approach with results of their follow-ups was
performed.

The first part of analysis consisted of allocation of all the
patients into four groups.  They were assigned a serial
number chronologically from 1 to 372 based on their initial
date of visit.  Patients were allocated into Group I from
number 1 to 93; into Group II from 94 to 186; into Group
III from 187 to 279; and into Group IV from 280 to 372.

The second part of analysis consisted of allocation of all
the patients into another set of four groups.  By their
assigned serial number, all the patients were divided into
four groups, each corresponding to their assigned number,
i.e., 1, 5, 9, 13, etc. - Group I; 2, 6, 10, 14, etc. - Group II;
3, 7, 11, 15, etc. - Group III, 4, 8, 12, 16 etc.- Group IV.

Phase II or Randomized analysis: All 372 patients were
divided into either two groups, three groups or four groups
by utilizing random tables and finally analyzing 100
patients, divided into 4 groups, with random sampling.
Random sampling included 100 of the 372 patients divided
into four groups: All the patients were provided with serial
numbers from 1 to 372, according to the initial visit date.
Subsequently, 25 patients were selected randomly from
serial numbers 1 to 93 using random tables and grouped
into Group I; 25 patients from 94 to 186 were grouped
into Group II, 25 patients from 187 to 279 were grouped
into Group III, and from 280 to 372 into group IV.

Data were recorded on a database using Microsoft
Access®; the SPSS version 9.0 statistical package.  This
package was used to generate the frequency tables and
chi-squared statistic was used to test the significance
difference between groups.  Fischer’s exact test was used
wherever expected value was less than five.  Student’s t
test was used to test mean difference between groups, and
Analysis of variance (ANOVA) is used when comparing
more than two groups.  Results were considered
statistically significant if the p value was less than 0.05.

RESULTS

Phase I Analysis

Results of Phase I analysis are illustrated in Tables 1 and
2.
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serutaefcihpargomeD latoT
273=N

IpuorG
39=N

IIpuorG
39=N

IIIpuorG
39=N

VIpuorG
39=N

elaM %04 %34 %43 %14 %34

elameF %06 %75 %66 %95 %75

).sry(egA 74 + 8.0 74 + 6.1 74 + 7.1 74 + 4.1 84 + 7.1

)sehcni(thgieH 76 + 2.0 76 + 73.0 76 + 83.0 76 + 44.0 86 + 14.0

).sbl(thgieW 081 + 4.2 971 + 4.4 871 + 0.4 771 + 1.4 881 + 5.5

)shtnom(niapfonoitaruD 201 + 4.6 49 + 5.11 79 + 5.31 101 + 4.11 411 + 6.41

tesnolaudarG %15 %85 %15 %45 %34

yregrusfoyrotsiH %92 %92 %23 %72 %92

larrefer-naicisyhP %96 %66 %76 %37 %96

niaplanipS

lacivreC %74 %04 %74 %94 %35

cicarohT %22 %32 %22 %52 %91

rabmuL %97 %57 %28 %08 %18

latoT %39 %98 %39 %59 %69

niaplanips-noN

)cinegocivrec-non(ehcadaeH %71 %42 %41 %02 %11

llawtsehc/lanimodbA %7 %11 %7 %7 %3

DSR %11 %81 %31 %01 %3

devlovninoigerforebmuN

noigerenO %001 %001 %001 %001 %001

snoigerowT %65 %75 %55 %75 %65

eromrosnoigereerhT %22 %62 %32 %72 %21

sutatslacigolohcysP

noisserpeD %85 %25 %35 %66 %26

redrosidyteixnadezilareneG %45 %74 %05 %36 %65

redrosidnoitazitamoS %43 %72 %52 %44 %93

serutaefcigoloisyhp-noN

smotpmyscigoloisyhp-noN %51 %91 %11 %61 %31

sngiscigoloisyhp-noN %51 %71 %51 %41 %51

noitacifingammotpmyS %42 %62 %81 %33 %22

hcaorppalacinilC

serudecorplanoitnevretnI %47 %37 %57 %27 %47

hcaorppalanoitnevretni-noN %91 %91 %51 %02 %32

ylnonoitaulavE %7 %8 %01 %8 %3

etartuoporD %52 #%93 %03 %71 %31

Table 1. Results of non-randomized patient allocation into four groups, by serial number
based on initial date of visit

# Indicates significant difference with total sample

The data from the total sample is used as baseline data
indicating a spectrum of various features in patients
presenting to interventional pain management setting.
Further analysis consisted of allocation of these patients
into four groups based on the date of their initial visit, or

allocation by the assigned numbers.  The results are
illustrated in Tables 1 and 2 with no differences noted
between the groups or compared to the total sample in
most categories, except in Group I where the percentage
of dropouts was 39%, which was significantly higher
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serutaefcihpargomeD IpuorG
39=N

IIpuorG
39=N

IIIpuorG
39=N

VIpuorG
39=N

latoT
273=N

elaM %93 %84 %04 %43 %04

elameF %16 %25 %06 %66 %06

).sry(egA 74 + 4.1 74 + 7.1 64 + 6.1 84 + 7.1 74 + 8.0

)sehcni(thgieH 76 + 3.0 76 + 4.0 76 + 4.0 66 + 4.0 76 + 2.0

).sbl(thgieW 581 + 0.4 481 + 8.4 871 + 5.5 371 + 5.4 081 + 4.2

)shtnom(niapfonoitaruD 48 + 2.01 001 + 2.11 501 + 3.41 811 + 6.41 201 + 4.6

tesnolaudarG %54 %05 %25 %95 %15

yregrusfoyrotsiH %63 %82 %82 %62 %92

larrefer-naicisyhP %96 %86 %17 %76 %96

niaplanipS

lacivreC %84 %45 %54 %24 %74

cicarohT %32 %81 %72 %02 %22

rabmuL %77 %18 %38 %67 %97

latoT %39 %39 %69 %98 %39

niaplanips-noN

)cinegocivrec-non(ehcadaeH %51 %61 %61 %22 %71

llawtsehc/lanimodbA %5 %7 %7 %7 %7

DSR %21 %31 %7 %41 %11

devlovnisnoigerforebmuN

noigerenO %001 %001 %001 %001 %001

snoigerowT %55 %36 %65 %05 %65

eromrosnoigereerhT %22 %12 %02 %32 %22

sutatslacigolohcysP

noisserpeD %85 %36 %55 %65 %85

redrosidyteixnadezilareneG %75 %05 %85 %25 %45

redrosidnoitazitamoS %33 %63 %43 %13 %43

serutaefcigoloisyhp-noN

smotpmyscigoloisyhp-noN %41 %61 %71 %21 %51

sngiscigoloisyhp-noN %31 %71 %71 %41 %51

noitacifingammotpmyS %72 %62 %62 %02 %42

hcaorppalacinilC

serudecorplanoitnevretnI %57 %86 %37 %97 %47

hcaorppalanoitnevretni-noN %71 %12 %22 %71 %91

ylnonoitaulavE %8 %11 %5 %4 %7

etartuoporD %52 %82 %02 %42 %52

Table 2.  Results of non-randomized patient allocation into four groups by sequential
allocation of serial numbers

compared to total dropouts, which was 25% (Table 1),
when patients were allocated by serial numbers.

Phase II Analysis

Table 3 shows random numbers utilized in analysis.

Table 4 shows the results of Phase II analysis with
randomization into various groups. Significant differences
were noted as follows:  1) involvement of cervical region
was higher in Group II compared to Group I, when patients
were randomized into two groups; 2) incidence of
symptom magnification was lower in Group II and III,
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owTotninoitazimodnaR
spuorG

eerhTotninoitazimodnaR
spuorG spuorGruoFotninoitazimodnaR gnilpmaSmodnaR

I II I II III I II III VI I II III VI

1
2
3
5
6
8
9
01
11
31
51
91
12
22
42
82
92
03
23
33
43
53
93
04
24
44
84
45
75
85
06
16
26
66
76
86
96
07
17
47
57
08
18
28
58
68
09
29
59
99
001
401
501
701
711
811
911
021
521
821
331
431

731
041
241
341
741
841
251
451
551
651
751
851
161
461
761
071
171
371
671
771
081
181
281
381
481
091
191
691
891
002
102
202
302
402
502
802
902
112
212
412
912
022
122
222
422
622
922
332
432
832
932
342
542
742
842
942
452
652
752
852
952
062

262
462
562
762
962
072
172
272
472
672
082
182
482
782
882
982
092
192
392
592
792
892
992
003
203
403
903
013
213
313
613
913
123
323
423
523
923
033
133
433
533
933
243
343
443
543
643
743
843
943
253
353
453
753
263
363
463
663
763
863
073
173

4
7
21
41
61
71
81
02
32
52
62
72
13
63
73
83
14
34
54
64
74
94
05
15
25
35
55
65
95
36
46
56
27
37
67
77
87
97
38
48
78
88
98
19
39
49
69
79
89
101
201
301
601
801
901
011
111
211
311
411
511
611

121
221
321
421
621
721
921
031
131
231
531
631
831
931
141
441
541
641
941
051
151
351
951
061
261
361
561
661
861
961
271
471
571
871
971
581
681
781
881
981
291
391
491
591
791
991
602
702
012
312
512
612
712
812
322
522
722
822
032
132
232
532

632
732
042
142
242
442
642
052
152
252
352
552
162
362
662
862
372
572
772
872
972
282
382
582
682
292
492
692
103
303
503
603
703
803
113
413
513
713
813
023
223
623
723
823
233
333
633
733
833
043
143
053
153
553
653
853
953
063
163
563
963
273

4
8
11
31
61
12
42
52
62
82
23
43
24
25
55
75
85
95
26
76
86
96
27
37
67
77
87
28
38
48
88
09
301
901
311
711
811
911
321
521
721
131
431
531
931
941
251
351
451
361
761
861
071
271
971
281
481
581
391
491
791
502

602
702
112
412
222
422
522
722
922
432
532
932
142
242
342
542
742
942
152
452
652
852
262
362
072
472
772
972
282
382
682
882
982
192
692
792
992
003
103
403
503
113
913
623
133
233
333
633
833
243
343
443
543
743
353
553
953
163
363
763
863
273

2
3
5
7
9
01
21
81
92
03
13
63
73
83
93
14
34
74
05
15
45
65
56
66
47
58
68
29
39
89
99
401
501
601
011
211
411
611
221
031
041
241
641
841
051
751
951
261
461
571
671
871
181
381
681
781
881
091
291
591
691
891

991
202
402
902
012
212
712
812
912
022
822
232
632
732
832
442
842
052
252
352
552
952
062
462
562
762
962
172
272
672
082
182
482
782
092
303
703
803
013
213
313
413
513
613
023
523
823
533
733
043
143
843
053
153
453
653
753
853
063
563
663
963

1
6
41
51
71
91
02
22
32
72
33
53
04
44
54
64
84
94
35
06
16
36
46
07
17
57
97
08
18
78
98
19
49
59
69
79
001
101
201
701
801
111
511
021
121
421
621
821
921
231
331
631
731
831
141
341
441
541
741
151
551
651

851
061
161
561
661
961
171
371
471
771
081
981
191
102
302
502
802
312
512
612
122
322
622
032
132
332
042
642
752
162
662
862
372
572
872
582
292
392
492
592
892
203
603
903
713
813
123
223
323
423
723
923
033
433
933
643
943
253
263
463
073
173

1
2
6
01
11
21
31
51
12
22
42
52
82
03
23
33
43
53
24
44
15
16
66
76
17
37
47
08
58
09
29
99
301
501
911
021
821
331
041
741
841
251
851
161
361
371
571

671
771
081
181
281
381
581
091
202
302
902
112
022
222
622
832
932
452
652
752
262
462
562
762
172
472
672
782
392
592
992
003
903
613
123
323
423
923
033
343
543
843
943
353
463
073

7
62
92
83
04
34
25
45
75
95
67
77
97
38
68
19
39
49
69
89
201
401
701
801
011
811
121
321
921
031
131
141
541
641
651
951
261
461
661
071
171
971
481
781
981
291
391

691
102
402
602
012
512
532
732
142
242
342
542
742
942
052
152
252
352
062
962
372
382
582
982
092
103
303
403
803
113
213
313
513
023
223
723
833
143
443
643
753
853
263
363
763
273

3
5
9
61
02
32
13
73
93
54
74
05
65
85
26
36
46
86
96
27
57
28
78
88
98
001
111
411
511
611
221
421
521
721
231
531
631
241
341
451
551
761
491
591
502
212
312

412
612
812
912
322
922
032
132
432
632
442
642
842
852
162
362
662
072
872
082
682
192
492
792
503
603
703
713
813
623
823
133
333
433
733
243
153
553
653
953
063
163
563
663
963
173

4
8
41
71
81
91
72
63
14
64
84
94
35
55
06
56
07
87
18
48
59
79
101
601
901
211
311
711
621
431
731
831
931
441
941
051
151
351
751
061
561
861
961
271
471
871
681

881
191
791
891
991
502
702
802
712
122
422
522
722
822
232
332
042
552
952
862
272
572
772
972
182
282
482
882
292
692
892
203
013
413
913
523
233
533
633
933
043
743
053
253
453
863

5
61
33
73
04
07
59
701
111
211
321
421
821
031
091
991
402
602
902
932
182
892
723
643
753

01
21
03
23
43
83
75
06
19
39
49
221
541
741
781
491
591
712
322
922
452
372
092
033
173

71
62
53
63
28
88
501
521
831
171
391
891
812
032
532
842
952
172
472
982
003
703
903
513
533

3
82
47
09
69
79
511
651
851
271
981
702
112
212
512
332
542
252
872
503
823
923
353
953
963

Table 3: Random numbers utilized in randomization
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cihpargomeD
serutaef

latoT
273=N

otninoitazimodnaR
spuorGowT spuorGeerhTotninoitazimodnaR spuorGruoFotninoitazimodnaR gnilpmaSmodnaR

I
681=N

II
681=N

I
421=N

II
421=N

III
421=N

I
39=N

II
39=N

III
39=N

VI
39=N

I
52=N

II
52=N

III
52=N

VI
52=N

elaM %04 %24 %83 %24 %63 %44 %93 %24 %83 %34 %63 %25 %82 %23

elameF %06 %85 %26 %85 %56 %75 %16 %85 %26 %75 %46 %84 %27 %86

).sry(egA 74 + 8.0 64 + 1.1 84 + 1.1 54 + 3.1 84 + 4.1 84 + 4.1 #34 + 4.1 84 + 7.1 94 + 6.1 74 + 6.1 05 + 3.3 #04 + 3.2 94 + 0.3 64 + 8.2

)sehcni(thgieH 76 + 2.0 76 + 3.0 76 + 3.0 76 + 3.0 76 + 3.0 76 + 4.0 76 + 4.0 76 + 4.0 76 + 4.0 76 + 4.0 76 + 7.0 76 + 6.0 76 + 8.0 76 + 8.0

).sbl(thgieW 081 + 4.2 481 + 6.3 771 + 1.3 871 + 1.4 571 + 8.3 781 + 4.4 581 + 9.4 181 + 6.4 671 + 4.4 971 + 3.5 781 + 1.9 881 + 2.01 571 + 7.9 171 + 6.7

niapfonoitaruD
)shtnom( 201 + 4.2 29 + 6.8 111 + 5.9 801 + 7.01 28 + 5.9 611 + 6.21 78 + 9.01 69 + 6.21 99 + 0.31 521 + 3.41 29 + 9.61 68 + 2.42 79 + 1.42 251 + 6.73

tesnolaudarG %15 %74 %55 %25 %25 %15 %14 %35 *%95 %35 %27 %04 %84 %25

snoigerfotnemevlovnI

lacivreC %74 %34 *%35 %44 %65 %25 %74 %64 %94 %64 %84 %06 %25 %06

cicarohT %22 %22 %12 %42 %02 %22 %52 %12 %61 %62 %02 %21 %02 %02

rabmuL %97 %18 %77 %28 %77 %87 %97 %57 %97 %58 %46 %27 %48 %08

snoigerforebmuN

noigerenO %001 %001 %001 %001 %001 %001 %001 %001 %001 %001 %65 %44 %44 %84

snoigerowT %65 %45 %85 %25 %85 %85 %75 %65 %45 %85 %42 %04 %23 %63

rosnoigereerhT
erom %22 %02 %32 %52 %81 %32 %42 %71 %71 %92 %02 %61 %42 %61

sutatslacigolohcysP

noisserpeD %85 %16 %55 %16 %75 %75 %36 %35 %36 %35 %06 %44 %86 %27

dezilareneG
redrosidyteixna %45 %55 %35 %85 %15 %35 %85 %54 %06 %35 %25 %44 %27 %27

noitazitamoS
redrosid %43 %43 %33 %04 %23 %03 %73 %42 %14 %33 %23 %02 %25 %44

serutaefcigoloisyhp-noN

cigoloisyhp-noN
smotpmys %51 %41 %61 %12 %21 %11 %41 %9 %61 %02 %61 %21 %61 %02

cigoloisyhp-noN
sngis %51 %41 %61 %12 %41 %11 %61 %11 %71 %71 %21 %8 %21 %42

motpmyS
noitacifingam %42 %42 %42 %43 *%91 *%12 %72 %71 %92 %62 %02 %61 %82 %23

hcaorppalacinilC

lanoitnevretnI
serudecorp %47 %37 %47 %57 %96 %77 %57 %17 %86 %18 %88 %46 %27 %08

-oitnevretni-noN
hcaorppalan %91 %12 %81 %91 %42 %51 %22 %81 %12 %61 %21 %02 %8 %4

ylnonoitaulavE %7 %6 %8 %6 %7 %8 %3 %11 %11 %3 %0 %61 %02 %61

etartuoporD %52 %22 %62 %22 %62 %62 #%81 %72 %62 %72 #%44 %02 %21 %61

Table 4.  Results of patient allocation by randomization and random sampling

* Indicates significant difference with Group I # Indicates significant difference with Total sample

compared to Group I, with randomization into three
groups; 3) mean age was lower in Group I, compared to
total sample, with randomization into four groups; 4)
incidence of dropouts was lower in Group I, compared to
total sample with randomization into four groups; 5)
incidence of gradual onset of pain was higher in Group

III, compared to Group I, with randomization into four
groups; 6) mean age was lower in Group II, compared to
total sample with random sampling; and 7) incidence of
dropouts was higher in Group I, compared to total sample
with random sampling.
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DISCUSSION

Systematic reviews and meta-analysis offer an opportunity
to test implicit assumptions about the hierarchy of research
designs (8).  If particular associations between exposure
and outcome were studied in both randomized, controlled
trials and cohort or case-controlled studies, and if these
studies were then included in meta-analysis, the results
could be compared according to study design, as has been
done for trials with historical controls (5, 8).

In the past, comparative studies have repeatedly
demonstrated no significant difference between
randomized, controlled trials or observational reports.  The
distinction between random sampling and randomization
(random allocation) also has been misunderstood.  The
purpose of random sampling is to choose a group that is a
representative of a larger population, and random sampling
is not usually employed in controlled trials.  The purpose
of randomization, on the other hand, is to divide a single
group into groups that differ only by chance.
Randomization is the only way to ensure that individuals
entered into a trial are not allocated to the treatment or
control groups in a biased manner.  The results of this
study show there are no significant differences by various
types of allocation of patients into groups, except with
randomization, which demonstrated differences in only
one aspect in two of three samples.

The results of this study show that patients presenting to
interventional pain management setting are predominantly
female, with a mean age of 47 + 0.8 years, mean height of
67 + 0.2 inches, mean weight of 180 + 2 lbs., with duration
of 102 +  6.4 months, with 51% of the patients with gradual
onset with 29% with history of previous surgery and 69%
referred by a physician.

Ninety-three percent of the patients showed involvement
of spine, whereas only 7% of the patients presented with
non-spinal pain.  Fifty six percent of the patients presented
with involvement of at least two regions, whereas, 22% of
the patients presented with involvement of three or more
regions.  Involvement of cervical spine and lumbar spine
was seen in 24%, whereas cervical spine, thoracic spine
and lumbar spine was involved in 11% of the patients.

Fifty-eight percent of the patients presented with
depression, compared to 54% with generalized anxiety
disorder and 34% with somatization disorder.  Non-
physiologic symptoms and signs were seen each in 15%
of the patients, whereas symptom magnification was seen

in 24% of the patients.

Seventy-four percent of the patients were treated with
interventional procedures compared to 19% of the patients
treated without interventional procedures. Seven percent
of the patients underwent evaluation only.  The dropout
rate was 25%.  Reasons for dropout were multiple,
including lack of insurance approval, lack of response,
drug abuse and other miscellaneous reasons.

The results of this study show that there was only one
significant difference among the groups when they were
allocated by multiple means, without randomization (Table
1).  Randomization also showed similarity among the
groups, however; significant, differences were noted, in
seven aspects (Table 4).  The proponents of randomization
agree that these differences may be considered the result
of chance.  However, the results show that allocation by
other means may be superior to randomization thus
avoiding numerous difficulties.  This is a preliminary study
demonstrating allocation to be reliable by any means as
long as the physician is not involved in influencing the
results.  Thus, allocation by multiple means, either by serial
numbers, by date of admission, by randomization into
equal groups, or by random sampling into small groups,
is equally effective.

Evidence-based medicine is a loose term, which has been
used based not only on the necessity to present a particular
view, but also based on personal philosophy, bias and
conjecture.  A current definition of evidence-based
medicine is: the conscientious, explicit and judicious use
of current best evidence in making decisions about the
care of individual patients.  Thus, evidence-based medicine
is essentially what most clinicians have been trying to
practice all their working lives.  The practice of evidence-
based medicine requires the integration of individual
clinical expertise with the best available external clinical
evidence from systematic research.  Thus, apart from the
results of randomized, controlled trials, there are a
multitude of other evidence-based sources for clinical and
policy decisions.  All valid, relevant evidence should be
considered in the decision-making process.  Thus, no one
sort of evidence should necessarily be the determining
factor in decision-making (9).  “All” implies that there
should be an active search for all that is valid, relevant
information and that an assessment should be made of the
accuracy of information and the applicability of the
evidence to the decision in question (10).  Straus et al
(11) described many misperceptions of evidence-based
medicine. They state that rather than denigrating clinical
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experience (12, 13), evidence-based medicine
acknowledges expertise as the basis for all clinical practice.
They also state that evidence-based medicine promotes
patient values and clinician independence.  It has also been
suggested that the criticism of evidence-based medicine
as an ivory-tower concept (14) which is not the case (15-
27).  Strauss et al (11) observed that it is a misperception
that only randomized, controlled trials or systematic
reviews constitute evidence-based medicine (14, 28).
Thus, evidence-based medicine emphasizes the
consideration of evidence from various types of studies
appropriate to different clinical questions.  The questions
have been raised about the validity of evidence-based
medicine when observation reports, and even unpublished
observations have been excluded from consideration in a
systematic review or guideline development, etc.

In spite of overwhelming evidence that evidence-based
medicine includes all types of evidence, only the
randomized, double-blind studiesare considered to
represent the best available evidence.  Randomized,
double-blind trials have been considered the gold standard
in judging the effectiveness of therapy.  Many stumbling
blocks, including the issues of ethics, feasibility, cost and
reliability, pose frequently insurmountable challenges to
randomized, double-blind trials in interventional pain
management (29-35).  Further, the value of the so-called
gold standard of randomized, double-blind trials has been
questioned.  Benson and Hartz (36) outlined several
advantages of observational studies over randomized,
controlled trials, including lower costs, greater timeliness
and a broader range of patients.  Concato et al (8) in
evaluating various types of clinical evaluations concluded
that average results of observational studies were
remarkably similar to those of randomized, controlled
trials and that the results of well-designed observational
studies do not systematically overestimate the magnitude
of the effects of treatment as compared with those in
randomized, controlled trials on the same topic.

In spite of a strong argument for other types of evidence,
clinical research worships at the shrine of the random-
ized, controlled trial.  The ability to assign subjects ran-
domly to either experimental or controlled status is con-
sidered as science that is unsurpassed.  However, random
assignment does not confer an absolute protection against
bias. It simply reduces the likelihood that such bias has
occurred.  Because randomized, controlled trials are com-
plicated and difficult to conduct, they are usually restricted
to very tightly targeted groups of patients.  Often, the in-
vestigators are not actively concerned about how the sub-

jects are obtained and rely on random allocation to dis-
tribute any differences equally across the two groups.  As
a result, randomized trials often trade internal validity
(tightness of comparisons) for external validity
(generalizability) (37).  Hence, randomization does not
provide the protective shield that some think.  Further,
many patients refuse to participate in the process with the
belief that randomization always puts them in the control
groups.  Thus, it does not seem feasible to rely exclusively
on randomized, controlled trials for all, or even most, of
the needed empirical data linking outcomes to the pro-
cess of care (8).  Generally, a difference in outcome be-
tween a treatment and a control group can be due to chance,
confounding, or bias due to differences between the
groups, differences in handling the groups; and the true
effect of intervention.  Confounding and bias are avoided
in the design of a trial by randomization, single-blinding
or double-blinding.  Thus, randomization is considered
as a cornerstone to avoid bias and to maintain similarity
between treatment and control groups, thus influencing
the eventual outcome.  Randomization by the tossing of a
coin (or any equivalent method) ensures that the physi-
cian running the trial is not consciously or unconsciously
allocating the certain patients to a particular group.  With-
out randomization, trials of surgical versus medical tech-
nique are wide open to selection bias. It is assumed that
low-risk cases are much more likely to be assigned to the
operative group, leaving high-risk patients to be managed
by the physicians. Assigning volunteers to the treatment
group and those who do not volunteer to the control group
is also likely to result in a biased comparison-volunteers
will be quite different, in many respects, from patients
who do not volunteer (38).  The criticism also has been
advanced against allocation to treatment or control groups
based on alternate days, alternate numbers or another as-
signed preformed methodology.  Even though, it is be-
lieved that randomization does ensure that the two groups
will differ only by chance, it does not guarantee that in
practice, the balance will be actually achieved through the
randomization.

CONCLUSION

The results of this study show that in an interventional
pain management setting, 29% of the patients have
undergone previous surgery, 49% of the patients developed
pain problems following an incident, female patients
constituted 60%, spinal pain constituted 93% and 56% of
the patients suffered with more than one region
involvement.  Sixty percent of the patients presenting to
this interventional pain management practice presented
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with one or a combination of multiple psychological
disorders including depression, generalized anxiety
disorder and somatization.  Interventional procedures were
performed in 74% of the patients with a total dropout rate
of 25% from the program.

Comparison of the samples allocated by two non-
randomized means, showed basically no significant
differences except by chance which was demonstrated only
in one parameter.  However, randomization showed
significant differences, in one to two parameters, in each
mode of randomization or random sampling.  Thus, we
conclude that any systematic type of allocation will yield
valid results with similar groups of patients with or without
randomization. However, further studies into the validity
of this concept needs to be evaluated.
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