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Study aspects

Ctiterion

Abbreviations

Study sample

A.

Description of sample
* size

= gender m: male ; f: female
. age -
* level -
B. Previous walking experience Oyes: Dno
Intervention C. Standard system
D. New system
« orthosis O RGO : @ HGO : @ ARGO : @iRGO
« FES application a. Quads/hams ; b. Glut/hams ; ¢, Glut
E. Adequate training period (D gait training described
@ prior to measurements
Study design F. Design type (@ within group (AB)
@ within group (AB/BA cross-over)
@ between group
G. Measurement day (D same occasion

H.

Measurement sequence

@ different occasion
(D randomised
@ fixed

Outcome measure

1. Main outcome measures
J. Assessment speed

OVe; DExn;@v; @CFTI; ®CPF
(D self-selected ; @) standardised

Statistical analysis

K.

L.

Descriptive statistics

Inferential statistics

@ mean; @ SD

a. of differences ; b. for each system
(© parametric/non-parametric tests
@ analysis of variance







Study sample Intervention| Study QOutcome | Statistical
design | mecasures | analysis
A B(C D E|F GH | JI K L
Paper size  gender age level
Hirokawa er al., 1990 6 42 34782 TI-T10 |2 |1 la 12]L 7 ? k2 2| 2a -
Sykes er al., 1996 5 41 318(53) C2-T9 |1 |1 la 12(1 1 2| 1,23 1 [|la2a* -
Petrofsky and Smith, 1991 - i 20:35 T4-T12 |3 |1 1b 1211 ? ?| L,25 2|lb2b ?
Thoumi et al., 1995 6 6,0 35 T2T10 | 211 e 2|’k 2 2 3 111b2b 2
Beillot er al., 1996 4 4,0 k)| TETIL | 201 Qa2 200 L 1 12 2|1alb 1
Winchester et al., 1993 4 40 298(6.1) TS-TIO'|1 |1 4 12(1* 2 1| 1,23 1[Ib2b 2
Whittle and Cochrane. 1989 | 22 184 33.6(58) T3TI12 |2 |1 2 2 2 -|1,234% 1|lalb -
Lotta et al., 1994 4 40 238(38) T3-TI12|2|2 - 1,283 - - 3 1 [1a2a% 1
11 10,1 235(58) T3-T10 |2 |3 - 128 - = 3 1
13 103 253(86) T3-T12(2 |1 - 12¢ - - 3 1
McClelland er al., 1987 3 it ? T4-T7 |1 |2 2¢ 1,2|1 1 ?| 34 1|la2a* -
Nene and Patrick, 1990 5 50 27.6(1.8) T4T7 |1 (2 2¢ 12]1 1 2| 123 I |la2a* -
Uzeman er al., 1997 6 60 387(11) T4TI2|1 |3 32 12|17 2 2[1,2345 1[la2a* 1
Uzeman et al., 1997° 5 4.1 368600 T4-T12 |1 (3 32 1.2]2 2 —|1,2345 1 [la2a* 1.2

" two incomplete paraplegic patients, modified ARGO, “replicated before-after trial, ‘mean and SD available from original
publication, *unequal training among participating centres, ®crutch peak force estimated from ground reaction force.
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Hirokawa et al., 1990
Sykes er al., 1996

Petrofsky and Smith, 1991
Thoumi er al.. 1995

Beillot et al., 1996
Winchester er al., 1993
Whittle and Cochrane. 1989
Lotta er al.. 1994

McClelland et al.. 1987
Nene and Patrick. 1990
Dzerman et al., 1997
Uzerman ¢t al., 1997

Standard New Difference in Vo2 Power | Standard orthosis New Difference in v Power
orthosis orthosis (8(a)/p-value) orthosis (8(0)/p-value)
16% (MH? - - -
2.32 (0.83) 2.57(0.67) -0.25(0.24) / p<0.08° 43% | 0.225(0.10) 0.247 (0.12)  0.022 (0.02) / p<0.07* 47%
7(? / p<0.01 - - -
0.21 (0.02) 0.20 (0.02) 0.01 (?) /NS
0.73(0.16) 086(0.16) 0.13(7)/NS - - -
142 (1.8) 13.0(1.4) 1.2(?) /NS 0.211 (0.03) 0.225 (0.04) -0.014 (7) /NS
618 (1) 593 (D) 25(7) /NS 024 (7 023 (7 0.01(7)/ NS
s = = 1. RGO: 0.243 (0.09) 1-2: p=0.029
2. HGO: 0.119(0.14) 2-3: p=0.022
3. ARGO: 0.186 (0.1)
= - - 15.5 (4.24) 18.1 (4.49) -2.55 (0.91) / p<0.55°
259(0.25) 250(0.35) 0.09(0.17)/p<0.31? 15% | 0.233 (0.03) 0.24 (0.04) -0.007 (0.02) / p<0.53" 9%
18.0(3.2) 17.2 (3.1) 0.8 (1.1) / [-0.36, 1.96]' 31% | 024 (0.11) 0.23 (0.13) 0.01 (0.03) / [-0.028.0.045]" 9%
16.9 (3.6) 17.9 (3.2) -1.0(251)/[-4.1,2.14] 11% | 0.246 (0.11) 0.274 (0.1) -0.028 (0.03) / [-0.06,0.005]) 36%

! Confidence intervais as presented in IJzerman ef al., 1997° and 1997 were trasformed to absolute data rather than the relative difference with respect to ARGO. ? Significance
calculated using presented data and paired t-test.
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Internal validity

Eleven (11) out of 12 studies were within
paticnt comparisons, and one study was a
between patient camparison. One major issue in
judging the internal validity of parallel group
trials is the baseline comparability of study
groups (Meinert, 1986; Feinstein, 1985). Using
randomisation an attempt is made in order to
obtain baseline comparability with respect to
relevant prognostic lactors. However, Lotta ¢t
al. (1994) have not conducted a randomised
controlled trial and baseline incomparability is
present in their study. They allowed each of the
participating centres to define their own
selection criteria for each of the orthoses and
subsequently, each centre executed their own
training. As a result, HGO walkers (selected in
only one centre) underwent less gait training
than other patients in competing systems.
Although Lotta er al. {1994) have noted that
their data were not reliable, it must additionally
be concluded that this comparative trial between
HGO, RGO and ARGO to be internally invalid.

In judging the internal validity of a clinical
trial, the trial should have acknowledged that
there are specific and aspecific parts of a
treatment, i.e. difference between orthoses, A
control group provides a means with which the
aspecific parts of the difference can be assessed.
Any clinical trial which is conducted without
such a control group is considered internally
invalid beforehand, as the actual difference in
the study between orthoses may be caused by
various aspecific factors,

Aspecific effects which may be present in an
A-B  comparison of two orthoses are
measurement errors, test-cffects, history effects
and regression to the mean (Cook and Campbell,
1979). Test effects comprise all differences
which are caused by repeated use of the same
testing procedures (Cook and Campbell, 1979),
History effects are aspecific effects, caused in
the period preceding the second measurement.
For instance, if training in a new orthosis is
conducted in between measurements, the
difference can be partly explained by the level of
experience with walking in general.

In a repeated measurement, a coincidental
extreme (high or low} value in the first (A"}
measurement is likely to be followed (“B”
assessment} by a value closer to the mean, The
magnitude of this regression to the mean depends
on the reproducibility of the test-retest differences

(Feinstein, 1985; Cook and Campbell, 1979).

Since the seven publications which have vused
a simple before-after comparison did not
consider the need to control for these aspecific
effects which may cause a difference, they lack
internal validity. The observed dillerences
comprise specific as well as aspecific parts.

Randomisation of the measurement sequence
as performed by Winchester er al. (1993) and
Beillot et af. (1996) might be a solution to
average out the aspecific effects. However, if
randomisation of the phase order is propesed, it
is more appropriate to conduct a cross-over trial
which essentially offers all possibilities to
control and adjust systematic diflerences
{period-effects) and thus enhances internal
validity (Senn, 1993; Pocock, 1983).

Statistical conclusion validiry
Statistical power

Only two studies have teported statistically
significant results. Petrolsky and Smith (1991)
reported & significant decrease in Vi, (normalised
for walking distance) during the i mile walking
test (p<0.01) but, except for a graph, they have
not presented an average effect size. Lotta ¢f al.
(1994) presented significant difterences between
RGO - HGO and ARGO - HGO, but it is argued
it a previous section that this study was internally
invalid due to confounding by indication. Further
analysis of the data of McClelland et al. (1987)
showed a significant increase in walking speed in
the hybrid Hip Guidance Orthosis.

Interpretation of the p-values of the other
stindies included in this survey implies that there
is no statistical evidence of a difference.
Statistical power {1 - B) could only be culculated
in 4 “negative” trials and appeared to be between
10 and 50%. Although actual statistical power
could not be calculated for the other trials, it is
expected that, with the small differences in those
studies, the statistical power will not exceed
50%. Assuming that statistical power should be
between 80 and 90% (Lachin, 1981; Dupont and
Plummer, 1990; Carpenter, 1993), it is evident
that all comparative trials lack statistical power
and have an unacceptably high risk of type II
eTIors,

Interval estimation

A number of authors have acknowledged that
p-values are often erroneously interpreted as
evidence of a difference, but that they do not
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Mechanical efficacy of the MCSD 2717

hyperextension mechanism in car collisions.
However, further studies are needed to show the
performance of the device under substantial
applied forces.
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