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Study Design. A prospective randomized clinical =
trial compared the effects of flexion and extension back
" exercises and postures among soldlers with acute iow
back pain. "
Objective. To compare the immediate effects of back
_exercise on functional status, spinal mobility, straight
leg raising, pain severity, ‘and treatment satisfaction
; and to determine whether spinal exercise during the
+acute stage' of law back paln reduces recurrent epl-
sodes of low' back pain. = . :
Summary. of Baekground Data. Conﬂlcling repoﬂs it
exist concerning the efficacy of spinal flexion and ex-:
' tension exercises in patlentsw:th IQW back pam o
“ing duration. Poor study design an ti
outcomes chamctenza :

" low back pain 8—12 months after study entry, .
Results. Flexion and extension exercise groupe (
not differ i in any. outcome over 8 weelcs. Afler 1

res, i

“higher propomon retumlng to work. and fewer_ eublecm :
with a positive straight-leg raise oempared wﬂh thi
control group. There was no difference among groups_
regarding recurreriee of low back parn afrer 6-12
months. 4 +

Conclusions. There was na dlﬁerence for any 0ut~

‘comes between the flexion or extension exercise
groups. However, either exercise was slightly more ef-
fective than no exercise when patients with acute Iowr
back pain were treated. [Key words: extensmn exercise,
extension posture, flexion exercise, flexion posture, low
back pain, recurrence, Roland disability] Spine 1995,20'
2303-2312
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" line.

The magnitude of the low back pain (LBP) dilemma is
well documented.'?202227:31.3%42 [ 44 back pain af-
fects approximately 80%of all adults at some time
during their lives>” and is the second most common
reason a patient seeks the care of a physician.?**® The
prevalence of LBP and the extent of disability also have

“been' investigated. This condition is not unique to the

civilian population in the United States. A recent study

' by the Army Medical Department reports that back pain
raccounts for at least 20% of all medical discharges from
1 the United States’ Army

Although LBP. continues to affect a large portion of

Ithc population,s most treatments! for this' condition re-

' main unproven. Patients routinely receive various forms

-of treatment that include some type of “‘back exercise”
.intended to relieve, pain.or, prevent. it from recurring.
'Extensive “postural training” often accompanies these
» exercises. Two common back exercise methods of treat-
|ing | LBP—spinal ! flexion ' and - extension exercises: and

i their: associated’ postures—remain contradictory, both
conceptual]y and in practice."?

‘Advocates of spinal flexion exercises insist that the ;
i standing lordotic curve, formed because of the evolu-
.(tionary upright posture, is the primary reason for most
' LBP and degenerative processes in the low back,'®*3-%

The purposes of spinal flexion exercises and flexion
posture are to flatten the lordotic curve, stretch out tight

' back extensor muscles, strengthen the abdominal mus-

cles, and open the intervertebral foramen, thus relieving
nerve root compression, %%

Those who advocate spinal extension exercises and
extension posture suggest that a lordosis protects the
spine by decreasing disk pressure and increasing its me-
chanical stability.*2*% The goals of spinal extension ex-
ercises and posture include regaining and maintaining
the normal lumbar lordosis, reducing posterior stress on
intervertebral discs and spinal ligaments, and centraliz-

ing, peripheral symptoms toward the lumbar mid-
24,25,32,35
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Table 1. Studies Reporting Effects of Flexion Versus Extension Exercise on Low Back Pain

Outcome
Author {yr} IJemgn Treatment ' n  Population Measures Results Comments
Kendall (1968)% Randomized = 1. Mobilizing exercise 14  Not described ©  Clinical judge-  Group 2 statistically - 1. No demographic data «
and Jenkins clinical trial | 2. Isometric flexion 14 ment better 2. No blinding of observer '
exercise | 3. No definitive test to ver-
3. Active back exten- - 14~ ify diagnosis
sion exercise 4. Poor gutcome measures |
Davies et al Randomized ] 1.SWD | 15 General popula- 1. Pain 1. All groups improved 1. Low power to detect
{1979)* clinical trial 1 2. SWD and active 14 tion with symp- 2. ROM - 2.Group 2 improved | difference {not reported) |
back extension exer- toms >3 weeks most, but not statis- 2. No functional outcomes | .
© 1 cise: and <<6 months tically significant : 3. Heterogeneous popula-
" 3..SWD and flexion 14 tion -
o exercise . o KA
Zylbergold and | - Randomized / - 1, Flexion exercise : . 10~ General popula- 1. Pain 1. No statistical differ- 1. Low power to detect
Piper (1981)*.' - clinical trial | 2. Manual therapy 8 tion, 2565 ' 2.ROM | ence among groups i difference (not reported) '
e C e ' 3. Active back exten- 10 years old 3. Functional | . 2. Group 2 best . 2. Functional instrument |
' . i iy sion exercise . activities . 3, All groups improved | not tested |
Buswell (1982)*' " Randomized | - 1.Flexion exercise and 25 . General popula- - 1. Pain 1. Both groups im- 1.No functional outcomes |
i " clinical trial | *: posturing; manual tion, 16-59 - 2.Muscle spasm | proved ! 2. Clinical judgement used |
. . therapy / x years old 3. Posture | 2. Group 1 signifi-. to assess posture and |
2. Extension exercise + 25 4. Frequency - . cantly reduced |+ muscle spasm
" and posturing; man- and duration ©  muscle spasm 3 Heterngeneous popula- -
. : -ual therapy é of symptoms ) tion - .
Ponte et al : Quasi- 1. Williams ﬂexlon ex- 10 General popula- 1.Pain - - Group 2 better on all | 1.No iunchonal outcomes
(19847 experiment! ' ercise’ tion with low 2. ROM outcome measures | 2. No random allocation of -
I "~ .1 2.McKenzie extension 12 back pain <3 3.SLR ! . groups
= Bl A exercise weeks | 4. Sitting t|me ) ) : G
qug"a and Quasi- 1. Williams flexion ex- 32 Females with clin- 1. Pain | Group 2 better on all} I No. functional outcomes |
quga [1985}”' expenrnent I ercise ical radiculopa- 2. ROM - outcome measures 2. No. random allocation |
; 2. McKenzie extension » 32/ thy, 20-40 years 3. SLR . ' o' of groups
exXercise | g old 4. Sitting time « Coon! 3 No. definitive test to .
e 5. Number of ! ' venfy dlagnoms'
P ; ; Bt il e : "+ treatments
Elnaggar et al | Randomized : ~ 1. Flexion exercise | 28 . General popula- 1. Pain severity ' 1. Group 1 with better /1. No control gfoup,

(1991 clinical trial : 2. Extension exercise . 28 ' tion with low . 2. ROM (three : sagittal plane ROM | 2. No luncuanal outcomes
I L back pain =3 planes) ' . 2. Pain reduced in:
months, 20-50 both groups; no -
years old difference between
. groups
Delitto et al Randomized 1. Manipulation and 14 Selected patients Functional ques- Group 1 responded to 1. No control group -
(1993) - clinical trial . extension exercise with low back tionnaire treatment faster, 2. Treatment not blinded

2. Williams flexion ex- 10
ercise

pain classified
as candidates
for extension-
manipulation
treatment

3. Short follow-up period

4. Unequal treatment— .
unable to determine if
benefit resulted from
extension exercise of
manipulation ;-

SwWD = shon wave dlatherm',-' ROM = range of motion. SLR = stra|ght leg ralsmg - s 5

Although the rationale for employing each of these
exercises is well 'described, this is not the case for ben-
eficial clinical results. Studies investigating different ex-
ercise programs report conflicting results. Some support
spinal flexion exercise,”®*? some support spinal exten-
sion exercise, ®*%37 and others demonstrate no differ-
ence between the exercises. 513233446 Many of these
studies sufier from one or more design flaws, including
nonrandom allocation of subjects, lack of functional
outcome measures, low power to detect differences be-
tween groups, no control group, and nonblinding of the
evaluators. Table 1 summarizes the studies published to
date comparing spinal flexion and extension exercises.

The present study compares the results of spinal flex-
ion and extension exercises and postural instruction on
the functional and clinical status of active duty soldiers

PEES e

with acute LBP. Specifically, this study sought to: coni-
pare the effects of spinal flexion or extension exerciscs
and their associated postures with no exercise or posture
instruction (controls) based on functional status, spinal
mobility, straight leg raising, pain severity, and treat-
ment satisfaction of active duty soldiers with acute LBP;
and to determine if either form of spinal exercise and
posture or combination of spinal exercises and posture
reduces recurrent episodes of LBP, compared with con-
trol subjects and each other.

H Methods

Subjects. Army active duty personnel (men and women) liv-
ing in Germany participated in a prospective randomized clin-
ical trial comparing the effects of flexion and extension ba. k
exercises and their associated postures in acute LBP. Thrce
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Figure 1. Study design. F = flexion group.'E- =: extension group. C =

control group. FF = flexion exercise, flexion posture throughout

entire study. FE = flexion exercise, flexion posture; extension exercise added. EE: = extension exercise, extension posture throughout
entire study. EF = extension exercise, extension posture; flexion exercise added.

Army hospitals. served. as. sites! for. thei study during an 18-
month period. Physicians or physician assistants identified and-
screened all subjects during initial. clinic. visits.i Each, partici-
pant' had standing: posteroanterior: and! lateral i radiographs
taken to rule out bony tumors, fractures, or spondylolisthesis.

Those' found to' have: acute! LBP (less: than 7. days) or; pain,

radiating to the lower extremity reported to the physical ther-
apy clinic for inclusion in the study. Those with a neurologic
deficit,  spondylolysis, spondylohsthesm, fracture, tumor,
known pregnancy,: pnor 'LBP within the, prev:ous 6 months
requiring medical assmtance, htlgatwn, orl hlstory of spinal
surgery were excluded.

All subjects included in the study’ ﬁt categorlcs l 2,and 3

(pain without radiation, pain with radiation to the extremity
proximally, or pain with radiation to the extremity distally), A
{acute, less than 7 days), and W (working), of the Quebec Task

Force on Spinal-Disorders.‘mfOne-hundred-sev'enry.subfe;ts :

met the criteria and through written informed consent agreed
to participate in the study. Twenty-one subjects could. not
complete: the study, primarily’ because of the: rapid military
reduction in’ troop. strength in' Europe. | 'Nine of these chose
early release from the military, four were sent back to posts
outside Germany, and three could not be contacted after the
initial visit. Four additional subjects did not attend treatment
because of extended military field duty, and one soldier re-
fused to continue treatment after the initial visit for no stated
reason. Data analysis was completed on the remaining. 149
subjects (120 men, 29 women), all of whom attended three or
more assessment sessions.

Study Design. After the initial evaluation, a physical therapy
assistant (PTA) randomly assigned each subject to one of five
S}Jbgroups-—-l) flexion-flexion, 2} flexion-extension, 3) exten-
sion-extension, 4) extension-flexion, or 5} control—by blindly

drawingra:card from a’ box. During. the! first 2 weeks, the

. flexion“flexion, and : flexion-extension: subgroups: received the
"I same treatment and formed the main flexion group. Likewise,

.the extension-extension and  extension-flexion | subgroups
i formed the main extension group. Figure 1 illustrates the study .
' design. Subjects in each main treatment group received a'20-
‘minute. apphcatlon of anlice pack to the lumbar spine and a

- gf:uerlc patient. mformatllon booklet instructing them!in gen-

ceral; body mechanics./A' PTA read all of the instructions: for
exercises 'and ‘postural training to each appropriate subject.
ExerClse Program. The treatment intervention for each main
' group con51sted of the following.

-F!'ex:on.- The' subjects' lay: prone: with. a pi]ldw under the

' pelvis and with an’ice pack positioned on the lumbar spine for
*, 20 minutes. 'After the application, subjects assumed the supine
| position on'a treatment table and practiced 10 repetitions of

: three common flexion exercises designed to flatten the lumbar
lordosxs 45 These exercises mcluded the following."

SN Per:c tilt, Wlth I'ups and knees bent, subjects ﬂauened
the lumbar spine against the table by contracting the ab-
‘ dominal muscles. Each repetition was held for 5 seconds.
2. Partial sit-ups. With hips and knees bent, subjects slowly.
' lifted their head and shoulders off the table while keeping
their feet flat on the table. This position was held for'S
| seconds. _ )

3. Double knee to chest. Subjects bent both knees and,
using their arms, pulled their knees gently to their chest.
They held this position for 30 seconds.

‘A PTA supervised all exercises. After the exercises, subjects
i practiced keeping the lumbar lordosis as flat as possible while

i standing (by actively. tilting the pelvis posteriorly), sitting (by
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placing the feet on a stool, keeping the knees higher than the
hips), and lying (by placing pillows under the knees in the -

supine position).

Extension. Subjects lay prone with an ice pack positioned |
on the lumbar spine for 20 minutes. During these 20 minutes,

three pillows under the :chest gently extended the subject’s
trunk, one at a time, every, 5th minute.. Twenty,*press-up”
exercises in the prone position followed. During each repeti-
tion, subjects pushed their. chest off the table while keeping |
their pelvis down to maximize the amount of lumbar lordo-
sis.”? This position was held for 5 seconds. The subjects prac-

‘ticed ' maintaining; the lordosis 1in -positions iof ! standmg (by:

occasmnally bending backward), sitting (using a lumbar roll),
and lymg ({by, Iymg prone or by avoiding hip and knee flexion)..
In subjécts with LBP who have lateral trunk shifts, dvocates
_of 'extension exercises contend that ithe lateral shlft must be -
corrected 'before extension movement lis begu_n

lateral shifts and 'who were \éssigneditd'lhé extension ‘group
before :the extension treatmenuwas|adm|n|stered This 'was:
, done passively as the PTA applledltranslanonal force in the
- direction ; opposite the shift while, the. ‘subject . was standmg
This force was applied forrapproxumatcly 2 mmutes

Control. Sub]ects lay pronc w:th an iice pack posntloned
over the Jumbar spine for 20 mmutes No exerc1se or postural |
instructions were given., - 2 =

“The PTA instructed each treatment group to carry out their,

treatment three times each day at home and to track ice pack .
and ‘exercise compliance using home treatment logs. Subjects |

were encouraged to carry out their prescrlbed treatment to the
best of their ability even if the jpain increased lwith exercise.
Each subject in all three treatment groups received the same
work limitation, defining the amount of lifting and physical
exercise allowed for the next week. Subjects added lifting and
exercise at their own discretion during the following 7 weeks.
Each subject received 21 ibuprofen tablets (400 mg) with
instructions to take one tablet up to three times per day. The
subjects returned the unused tablets at the end of the first week
and the PTA validated compliance. Subjects returned for fol-
low-up at the end of 1 week, 2 weeks, 4 weeks, and 8 weeks.
At each follow-up, the PTA reviewed the home treatment and
collected lexercise and ice compliance. A follow-up question-
naire assessed subsequent episodes of LBP.6-12 months later.

Some proponents of the exercise programs tested prefer 1o
add both exetcises at some point in the treatment regimen to
ensure long-term benefit.>2 Therefore, at the end of 2 weeks,
the main groups divided into their respective subgroups. Half
of the main flexion group added extension exercises to their

program, but continued 'in the flexion posture, creating a

flexion-extension subgroup. Those who did not add extension
exercises at 2 weeks remained a flexion-flexion subgroup.
Likewise, an extension-flexion subgroup added flexion exer-
cises but continued with the extension posture, and the exten-
sion-extension subgroup continued with extension exercises
only.

Follow-up. One-hundred-fifteen subjects (78.5%) returned
questionnaires designed to assess recurrent episodes of LBP
6—12 months after the initiation of the trial. To estimate the

_ . "Therefore,’,
the PTA manually :corrected iall 'subjects who prcsented with |

severity of the recurrent episodes, subjects were asked if the -
episode required medical attention. For those who sought
medical care, severity was further. delineated by asking
whether the subject was limited in work by the medical care -
provider for the recurrent LBP.

QOutcome Measures. Three experienced physical therapists -
(one at each facility) evaluared all of the subjects and remained .
blinded to the treatment intervention. The therapists employed |
two separate outcome measures to assess each participant’s
functional status. First, they used the Roland self-administered |
functional disability instrument. This simple survey presented !
24 statements selected to determine patient-perceived disabil-

. ity in a range of 'daily living activities. This tool ‘has been s

described and shown to be reliable and sénsitive".‘s for use with |
LBP. Second, they assessed the subject’s ability to return to full |
work. The subjects achieved full work status when they could '

" perform their job and complete normal physical training with |

their respective military unit. This physical ‘training (usually

included pushups, sit-ups, calisthemcs and’ runnmg 2-3 miles .
three times per week:

Participants rated thelr own pain level on a six-point scale
(0= no pain; 5:'=" maximum pain). Theraplsts measured |
spinal ‘mobility w]th a flexible tape measure to determine the

amount of distraction and attraction between two points on "
 the lumbar spine during flexion and extension.>?'~*? Subjects :

exhibited a positive straight leg raising test if they could not|
flex the hip beyond 70° with a fully extended knee becausc of |

pain in .the ‘lower extremity or:low.back.?” ‘A goniomcter /|

measured the hip flexion angle.' A simple questionnaire mea--

sured | the 'subject’s | SatISfZICthI'l with" the ‘healthcare: recewed Jis

initially and after 4 weeks.”

The therapists established inter-rater reliability for straight
leg raising and spinal mobility before the beginning of the trial.’
They achieved perfect agreement for straight leg raising. The.

estimated intraclass correlation coefficient (3,1) was 0.96 for -

spinal flexion and 0.95 for spinal extension.

Statistical Analysis. For analytic purposes, the resu]ts were
separated into the initial response to treatment (1-8 weeks)
and the follow-up response to treatment (6—12 moﬂths) The
analysis for the initial response period included themain treat-
ment groups (control, flexion, extension) and an exercise.
group made up of those who exercised using either the flexion |
or extension exercises, The analysis for the follow-up period

included the three main treatment groups, the five subgroups .

{cantrol, flexion-flexion, flexion-extension, extension-exten-
sion, extension-flexion) and a combination of the two sub-
groups, which performed both flexion and extension exercises
{flexion-extension and extension-flexion).

Demographic, initial response, and follow-up data were

analyzed using the Kruskal-Wallis and chi-square tests for -

categorical data and one-way analysis of variance for contin-
uous data. Roland disability scores and straight leg raising
were analyzed by analysis of covariance and logistic regres-
sion, respectively, to control for the differences in baseline
measurements for these two outcomes. Survival analysis mea-
sured differences in the time to return to work. All analyses
were performed with the Statistical Package for the Socal
Sciences, Windows version.*!




Flexion vs. Extension in Acute LBP » Dettori et al 2307

Table 2. Demographic and Initial Assessment Data by
Treatment Group

Treatment Groups

Variable Flexion  Extension  Control
No. of subjects 57 62 30
Mean age [yr) 286 306 26.1
Male (%) 84.2 774 80.0
Married (%) 153.3 649 64.5
Military rank (%}

Enlisted 1-4 53.0 56.0 310

Enlisted 5-9 43.0 404 55.0

Officer 30 40 8.0
Current smoker (%) 439 459 434
Mean body mass index {kg/m?) 251 2586 /253
Mean Army physical fitness score ' 246.0 ;2467 1248.8
Prior low back pain (%) :

1-3 episodes 320 ‘290 300

=4 episodes 18.0 230 10.0
Mean duration of current episode of 3.14 '3.39 3.30

pain {days}
Mean initial trunk range of motion
{Schoeber test, mm)

Flexion 38.3 36.5 403

Extension 94 88 97
Mean initial pain score 21 26 (27
Mean initial Roland disability score LR JC S VA | M3
Mean initial satisfaction score 1.2 11 ‘7.0
Pasmve stralght Ieg raising =70° {%] 28.1 306 20,0

B Results

Tuble 2 displays demographic: and initial - assessment
data. There were no significant differences for any. vari-
able at baseline. Sixty percent of the subjects were white,

'30% black, 7% Hispanic, and ‘3% of other ethnic or '

racial groups. Upon entry into the. study, '54% of. the
subjects described pain with standing, 67% with sitting,

and 28% with lying. There was no difference:among

groups regarding their satisfaction with treatment after
the initial visit and after 4 weeks of treatment. .

Table 3 shows self-reported compliance with the ran-
domly prescribed exercise and ice treatment, programs.
The total number of ibuprofen tablets also is recorded.
There was no significant difference among the groups in
any of these categories.

Table 3. Self-Reported Home Treatment Compliance

Exercises* i lce*

Ibuprofent

Contral

Week 1 - "2 15

Week 2 — 16 T
Flexion

Week 1 20 20 15

Week 2 21 16 T
Extension

Week 1 20 - 20 15

Week 2 23 16 -

I\Iumber of sess:ons per week.
t Number ot tablets per week.

' Figure 2. Self-reported pain scores during 8 weeks of initial ther-
1 apy for three treatment groups (95% confidence intervals).

. Initial Response Period
Each treatment group had significant improvement in all
outcome measures during the initial 8-week study pe-
riod. Figure 2 shows that mean pain scores steadily
decreased for all groups, with the greatest reduction
occurring during the first 2 weeks. There were no sig-
nificant differences in mean pain scores among treat-
ment groups.

‘The two functional status measures (return to work
rand Roland disability scores) also showed no significant
(differences during! the: initial 8-week period (Figures'3

‘rand’4)./ However, after just 1. week of treatment, both

rexercise, groups demonstrated. greater improvement in
itheir functional status ‘and in . straight leg raising,
=whereas the control group showed little or no improve-
ment (Flgures’SA—C) /Because improvement in the’ flex-
rion: and’ extension exerclselgroups was similar after /1
‘week, these two groups were united to form one exercise
-group. for companson w1th the control. group Table 4
‘shows this. comparison. !

The type of exercise affected trunk range of motion
‘very! little: during: the first 4 weeks. Subjects who were
1 given flexion exercises, 'however, displayed significantly

|less trunk: extension: after 4 weeks compared with the
=10.049; Figure 6). There was no.

. control, group (P
~difference  ini trunk  flexion (Figure 7). Subjects in thé
-control group had more improvement in trunk flexion
and extension than subjects in either exercise group.

" Follow-up Period
'Sixty-three | percent of those who returned question-
naires reported one or. more recurrent episodes of LBP
rafter treatment. Table § displays the 6—~12-month fol-
'low-up results for the main groups, the subgroups, and
the combination of the two subgroups, which. per-
formed both: flexion and extension exercises (flexion-
extension and extension-flexion). The rate of recurrence
of LBP was similar for all groups. Fewer subjects who
received some exercise therapy required medical care or
a work limitation compared with those who received no

rexercise. In particular, the groups that performed some
extension exercise had the greatest decrease in recur-
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Figure 3. Proportion of partici-
pants who were unable to return
to work in each treatment group 20 4
during the initial 8 weeks of ther-

apy. Thirteen subjects were cen- 10 4
sored, five in the control group,
four in the flexion group, and five

30

— Control
-= = Flexion

Extension

in the extension group. Onset Weok 1

rence of LBP requiring medical attention, although this
was not statistically significant.

B Discussion

In the present study, neither flexion nor extension exer-
cises and postural instruction significantly affected the
outcome of subjects with acute LBP during an 8-week
period. However, at the end of 1 week, functional abil-
ity and straight leg raising had recovered sooner in
subjects who performed either exercise, compared with
a control group that performed no exercise. This initial
benefit of exercise did not continue past the first week,
with all groups recovering at similar rates thereafter.
The benefits of early motion are well accepted in
injuries affecting extremities.”* 12 1% 18 These benefits, not
the specific mechanics of either exercise, may have been
responsible for the initial improvement in LBP during

Figure 4. Roland disability scores for participants in each of three
treatment groups during the initial 8 weeks of therapy {95% con-
fidence intervals).

T
Week 2

Week 3 Week 4 Week 7

Week 5

Week 6 Week 8

14
-I (A)

p=0 156

Roland Disability Score

T T
STUDY ONSET WEEK 1

(B)

p=0 136

% Return toWork

T T
STUDY ONSET WEEK 1

(C)

l p=0 036

% (+) LR

[ .

T T
STUDY ONSET WEEK 1

see-Q--- EXTENSION ]

Figure 5. Comparison of treatment groups after 1 week of treat-
ment (and their 95% confidence intervals), describing (A) Roland
disability score (P value from analysis of covariance), {B) percent
who returned to work (P value from Kruskal-Wallis), and (C)
percent with a positive straight leg raise (P value from logisiic
regression).

l —O— CONTROL  w O FLEXION
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Table 4. Functional Qutcome Measures and Straight Leg
Raising Testing After 1 Week of Treatment for Flexion
and Extension Groups Combined Into One Exercise Group

Exercme Group Control Group PVaIue

Roland disability score, mean 7.35(6.77,11.23} 1 9.0{6.40, 8.30) ' 0.054*
{95% confidence interval)

Subjects who returned to 18.3 36 0.053t
work {%])

Subiects with {+) SLR (%]} 55 85  0.008%

N Andlws of covariance with the baseline mean score as the covariate.
t Chi-squared test, )
t Logistic regression with the percent at baseline as the covariate.

the first week of the study. It may not be the movement
ot the nucleus pulposus®? (from extension exercises) nor
the opening of the intervertebral foramen to relieve spi-
nal nerve pressure®® (from flexion exercises) that causes
the initial improvement. Rather, the benefits may result
from the act of moving the intervertebral joints and their
associated soft tissues, which results from these partic-
ular exercises or by other means. For example, in some
studies, patients who receive spinal manipulation or
mobilization show a similar pattern of initial clinical
benefit that quickly tapers off after about a week.'”*¢ In
these studies, motion occurs in the patients through the
forces of a care giver. Likewise, patients with LBP who
initiate early. spinal motion! by resuming' activity after
© just 2 days of bed rest do better than those who remain
on bed rest for'a week.® - .

The results of the present: studyu differ from those of
“investigators who' reported  greater improvement with
flexion*1328 or. extension exercises.>® 3_"'l(endall""?,l in
1968, claimed that panents improve more when doing
isometric flexion exercises. These results were based on
the overall subjective, ]udgmcnt of a nonblmded clml-

120

-other populations. Buswell* and Elnaggar et al'?
' pared flexion and extension exercises without a control

.ittal plane range of motion. In contrast, Ponte et a

cian. In addition, the population he treated was not
described, making this study difficult to extrapolate to
com-

group. Buswell concluded that flexion exercises reduced
muscle spasm (subjective assessment), while Elnaggar et
al’s flexion group demonstrated a slight increase in sag-
l37
and Nwuga and Nwuga,*® in two quasi-experiments (no
random assignment), reported marked improvement in
those performing McKenzie extension exercises, com-
pared with those performing flexion exercises in two
different populations. Neither study used a control
group or had functional outcome measures.

' Sixty-three percent of the respondents had recurrence
of LBP.6~12 months after they entered the study. This
is similar to the proportion of recurrent LBP in the
Volvo study, which reported a 62% relapse.® The exer-
cises had no effect on the frequency of recurrence in our
study. Seventeen percent of all subjects had recurrence

.that required medical attention, with 12% requiring

limited work. Although there were no statistically sig-
nificant differences among the treatment groups, those

‘who exercised had slightly less recurrence requiring

medical attention or limited work. In particular, those

‘who performed back extension exercise as.the only ex-
‘ercise or. in conjunction with flexion exercise fared the -
' best. There are a couple of explanations for this. First, it
‘may be important to achieve and maintain the motion of
' spinal . extension - after an  occurrence of LBP. Unless

rsomeone is actively trying to extend the spine through
‘exercise or sports, few persons in our! flexion-oriented
-society have reason to extend the spine in normal activ-
ity.>? Second, subjects in this study who had been shown

[
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. exercises previously may have managed’ the recurrence :
~with the same exercises, reducing their needito’ seek
medical attention. However, this does not fully explam
why those who included some -aspect of extension did |
better than those who included flexion alone. "

Our study made no attempt to determine an “‘exer-
cise preference” for subjects before treatment initiation.

Some authors have argued for an evaluation system that.

documents the change in pain patterns with end-range:
movements of the trunk.®'>'"*! Patients who central-
ize pain with a directional movement (i.e., extension or.
flexion) at evaluation are thought to have a preference
for that exercise during treatment. Centralization of’
pain refers to the change of distal referred pain more.
proximally toward the lumbar midline. Centralization
has been shown to be a predictor of outcome in some

Table 5. Percent of Subjects With Recurrent Low Back
Pain (and 95% Confidence Intervals) at 6-12-Month
Follow-up for Each Treatment Group, by Severity |

of Discomfort .

Recurrent Pain
Recurrent Pain Requiring

Recurrent  Requiring  Medical Care and -

Groups n Pain Only Medical Care  Work Limitation -
Main

C 23 60.8(41,81) . 21.7(539) 13.0(3,29)

F 44 61.4(47,76) 15.9(5,27) 15.915,27)

E 48 66.7 (53,801 14.6 (5,25) 83(2,23 .
Subgroups

FF 18 61.1(39,84}+ 2221642 22.2(3,40)

FE 26 61.51(43,80) 11.5(2,27) 11.5(2,28)

EE 25 64.0(4583) 12.012,26) 8.0(1,24)

EF 23 696151,88)  17.4(3,35) 8.7(1,26)
Combined 49 £65.31(52,79) 14.3(5,24) 10.2(3,20)

exercise FE and EF

T ) ; )
. WEEK | WEEK 2 | |  WEEK 4

' patients; ‘”"Whet'li'er'treatmcnt .employing exercises that

‘ centrahze ‘pain .brmgs faster; resolution -of isymptoms or
justipredicts those individuals who will most likely im--

‘prove:is being | studled(’ i and|requ1res further investi-

-,ganon

- Our/ study, hasm | c0mm0n|problem that .occurs in
many, randomized Iclinical | trials ‘evaluating LBP. thera-
ples—the tendency to commit the type Il error. The lack
of statistical significance in the comparison of the three
groups after:1 week of treatment may be attributed to
the small and 'uneven sample sizes. For example, the
power to detect a difference among groups regarding the
Roland disability score was only 39%, whereas that for
returning to work was 42%. We increased the power of
our study by combining the two exercise groups into
one exercise group after 1 week of treatment, ¢as is
shown in Table 4. .

m Conclusions ’
We concluded the following in pétients with acute LBI".

1. More patients receiving back flexion or back ex-
tension exercises and postural instruction return to
work and have less functional disability after 1 week
of treatment compared with patients who receive no
exercise or postural instruction. This result appears
to be the consequence of early back motion that
accompanies these exercises.

2. After 1 week of treatment, patients recover at
similar rates whether or not they perform back exer-
cise. This recovery is significant and rapid.

3. Back flexion or extension exercises in treating
acute LBP do not affect the rate of recurrence of LBP
6-12 months later. However, patients who recerve
back extension exercises may have a better recovery
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requiring less frequent medical visits and work limi-
tations for recurrent pain.

Acknowledgments

The authors gratefully acknowledge William Reidy,
Dawn Harrison, James Davis, Gretchen Braun, and
Chris Rider for their assistance in the data collection for
this study, and indebted to Bruce Jones, for his valuable
suggestions on an earlier draft of the manuscript.

References

1. Bartelink DL. The role of abdominal pressure in relieving
the pressure on the lumbar intervertebral discs. | Bone Joint
Surg [Br]11957;39:718-25. '

2. Beartie'P, Rothstein ' JM, Lamb RL. Reliability of the
attraction method for measuring lumbar spine backward
bending. Phys Ther 1987;67:364-369.

3. Berggvist-Ullman M, Larsson U. Acute low back pain in
industry. Acta Orthop Scand 1977;170(suppl):60—62.

4.. Buswell J. Low back pain: a comparison of two treatment
programmes.’ New Zealand Journal of Physi()thcrapy 1982;
10:13-7.

5. Davies JE, Gibson T, Tester L. The value of exercises in
the treatment of low back pain. Rheumatol Rehabil 1979;38:
243-7.

6. Delitto A, Cibulka MT, Erhard RE, Bowling RW, Ten-

thula JA. Evidence for use of an extension-mobilization cate-

. goryi in: acute! low! back syndrome:: a, prescriptive validation

 pilot study. Phys Ther 1993;73:216-28.

/.! Dettori JR, Pearsont BD, Basmania CJ, Lednar WM. Early
. mkle mobilization, | part 11: ' the: immediate effect on: acute,
'lateral ankle sprains' (a: randomlzed clinical trial).! Mil' Med
1994;159:15-20.

8.iDeyo. RA, Diehl AK,i Rosenthal M.'How many days of

bed rest for acute low back pain? A randomized clmlcal trial.

N Engl ] Med 1986;315:1064-70.

9. Deyo! RA, Dichl' AK.! Patient satisfaction' with medical -

- care for low-back pain. Spine 1986;11:28-30.

10. Donelson: R, Grant-W,! Kamps C, Medcalf R.!Pain re-
'sponse to- sagittal end-range  spinal motion: a: prospective,
i random:zcd multicentered trial. Spme 1991 ;10(suppl):5206—
:S12.

111.: Donelson R, Silva G, Murphy K: Centrallzauon phenom-

renon: its usefulness 'in evaluating and treatmg referred pain.
Spine'1990;15:211-3.

b2 Ldstrorn L. Selective atrophy of red-muscle fibers in the
quadriceps in long standing knee-joint dysfunction injuries to
the anterior cruciate ligament, ] Neurosci 1970;11:551-8.
13.: Elnaggar IM, Nordin M, Sheikhzadeh A, ParmanpourM
Kahanovitz N. Effects of spinal flexion and extension exercises
on low-back pain and spinal mobility in chronic mechanical
low-back pain patients. Spine 1991;16:967-72.

14. Enneking WF, Horowitz M. The intra-articular effects of
immobilization of the human knee. | Bone Joint Surg [Am)]
1972:54:973-85.

15. Erhard RE, Delitto A, Cibulka MT. Relative effectiveness
of an extension program and a combined program of manip-
ulation and flexion and extension exercises in patients with
acute low back syndrome. Phys Ther 1994;74:1092-1100.
16.1 Fahrni WH. Conservative treatment of lumbar disc de-

'Collins E. Mobilization and mampu[atlon for* Iow back pam i

generation: our primary responsibility. Orthop Clin North
Am 1975;6:93-103.

17. Farrell JP, Twomey LT. Acute low back pain. Compari-
son of two conservative treatment approaches.: Med ] Aust
1982;1:160-64.

18. Finsterbush A, Friedman B. Early changes in immobilized
rabbit knee joints: a light and electron microscopic study.
Orthopedics 1973;92:305.

19. Frymoyer JW. Back pain and sciatica. New Engl | Med
1988;318:291-300,

20. Frymoyer JW, Cats-Baril WL. An overview of the inci-
dences and costs of low back pain. Orthop Clin North Am
1991;22:263-71.

21. Gill K, Krag MH, Johnson GB, Haugh LD, Pope' MH.

Repeatability of four clmlcal methods for assessment of lum-

bar spinal motion. Spine 1988;13:50-3.

22. Hall J. Logical approach to diagnosis of back pain. Can
Fam Physician 1975:21:79-83.

23. Hansen FR, Bendix T, Skov P, et al. Intensive, dynamic
back-muscle exercises, conventional physiotherapy, or place-
bo-control treatment of low-back- pam Spme 1993;18:98—
107.

24. Jackson CP, Brown MD. Is there a ro]e for exercise in the _

treatment of patients with low back pain? Clin Orthop-1983;
179:39-45.
25. Jackson CP, Brown MD. Analysis of current approaches

and a practical guide to prescription of exercise. C]m Orthop

1983;179:46-54.
26. Jayson MIV, Sims-Williams| H, 'Youn'g"S 'Ba'ddclcy'H

Spine 1981;6:409-16.

27. Kelsey JL, White: AA.| Epldemlology and unpact of low

back pain. Spine 1980;5:133—-42..

28. ! Kendall PH, jenklns JM.. Exercises for backache Adou- :
- ble-blind comrol]ed trial. Physiotherapy' 1968;54: 154=7.

29. Kosteljanetz' M, Bang ! F, . Schmidt-Olsen'S. .The clmnca[ N

s:gniﬁcance of straight-leg ralsmg (Lasegue’s sign) in the diag-
nosis of prolapsed lumbar disc.' Spine!1988;13:393-5.
30. Lidstrom A, Zachrisson M. Physical therapy on low back

. pain and sciatica. Scand ] Rehabil Med 1970;2:37-42.

31. McFarling D. Low back; pain: a. practical: approach to
management. Consultation report: #89-001! from the! United

'States Army Health Care' Studies. and: Cl:mcal lnvesnganon'

Activity, August 1989,

32, McKenzie RA. The Lumbar Spme Mechamcal D1agn051s.

il

and Therapy. Lower Hutt; New Zealand Spmal Publlcatlons,‘ )

1981,

33. Macrae IF, Wright V. Measurement of back movement.
Ann Rheum Dis 1969;28:584-9,
34. Manniche C, Hesselsoe G, BentzenL Chnstensen[ Lund-

.berg E. Clinical trial of intensive muscle training for chronic

low back pain. Lancet 1988;1473—6.

35. Nachemson A. Physiotherapy for low back pain patients.
Scand ] Rehabil Med 1969;1:85-90. :

36.. Nwuga G, Nwuga V. Relative therapeutic efﬁcacy of the
Williams and McKenzie protocols in back pain management.
Physiotherapy Practice 1985;1:99-105.

37. Ponte JD, Jensen GJ, Kent BE. A preliminary report on the
use of the McKenzie protocol versus Williams protocol in the
treatment of low back pain. ] Orthop Sports Phys Ther 1984;
6:130-9.

38. Roland M, Morris R. A study of the natural history of



2312 Spine * Volume 20 * Number 21 » 1995

back pain. Part I: development of a reliable and sensitive
measure of disability in low-back pain. Spine 1983;8:141-4.
39. Skovron ML. Epidemiology of low back pain. Baillieres
Clin Rheumatol 1992;6:559-73.

40. Spitzer WO, LeBlanc FE, Dupuis M, et al. Scientific ap-
proach to the assessment and management of activity-related
spinal disorders: a monograph for clinicians and report of
the Quebec Task Force on Spinal Disorders. Spine 1987;
12(suppl):516-S21.

41. SPSS for Windows. SPSS Inc., Chicago, lllinois, 1993.
42. White AW. Low back pain in men receiving workmen’s
compensation. Can Med Assoc | 1966;95:50-6.

43, Williams PC. Lesions of the lumbosacral spine. Part I. ]
Bone Joint Surg 1937;19:343-63.

44. Williams PC. Lesions of the lumbosacral spine. Part 11. J
Bone Joint Surg 1937;19:690-703.

45. Williams PC. Examination and conservative treatment for
disc lesions in the lower spine. Clin Orthop 1955;5:28-40,
46. Zylbergold RS, Piper MC. Lumbar disc disease: compar-
ative analysis of physical therapy treatments. Arch Phys Med
Rehabil 1981;62:176-9.

Address reprint requests to

Lieutenant Colonel Joseph R. Dettori
Occupational Medicine Division
ARIEM, Natick Labs

Kansas Street

Natick, MA 01760




