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It is generally accepted that muscles play an important role in the support and
protection of joinis. Criso and Panjabi suggested that muscles that have direct
attachments to the vertcbrae are responsible for the segmental stability through the
control of the neutral zone. The deep muscles of the neck, which act like dynamic
ligaments, play an important role in mainteining the stability of the cervical spine.
Several studies demonstrated that neck muscle atrophy is strongly correlated with
neck pain. However, the causal association between neck muscle atrophy and neck
pain still remains unexplained. In the past decade, several researchers reported that
dynamic strengthening of the neck muscles for 6 to 11 weeks in patients with chronic
neck pain resulted in reduced neck pain, increase in isometric neck muscle strength,
and decrease in disability. However, the efficacy of active strengthening exercises for
management of chronic neck pain has been uncertain in the previous studies. In some
studies, only minor or short-ferm improvemenis were induced with active exercise,
and most of the studies did pot have control-groups: Moreover, the relatively small
number of patients and the lack of long-term, objective changes did not allow firm
conclusions to be made on the overall efficacy of the treatment programs. There is a
lack of well- designed randomized controlled trials fo investigate the efficacy of
rehabilitation, especially inl the managemenit|of chromie neck para. The current study
aimed at evaluating the efficacy of a specific exercise program for the management of
patients with chronic neck pain. The. efficacy of exercise program was assessed
subjectively by an adapted Chinese version, of neck disability score, verbal numeric
pain scale, and objectively by isometric musele strength measured by a multicervical

rehabilitation unit,
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Molecular motors

MANFRED SCHLIWA AND GUNTHER WOEHLKE

Life implies movement. Most forms of movement in the living world are
powered by tiny protein machines known as molecular motors. Among the
bast known are motors that use sophisticated intramolecuiar amplification
mechanisms to take nanometre steps along protein tracks in the cytoplasm.
These motars transport a wide varlety of cargo, power cell locomotion,
drive ceil division an&, when combined in large ensembles, allow
organisms to move. Motor defects can lead to severe diseases or may even
be lethal. Basic principles of motor design and mechanism have now been .
‘gerived, and an understanding of their complex celiular roles is emerging. E,




BLEBAZALTHREFEBRTHRAFHAAE
8 . FHGEAREE K ERR 25 2 176
£ A4 5zz Y %

BB RHRAE LERERE UT 14 FTRAZERPTHRALMER
XEZRHE R4 FRZEEELETRA—ERE - ESRXIB/ERATTH
Mdles s Bobo 14 FRELZEAIHFEILBS0 FXF EXARHAFER
ZAF TRBRX4E  RHz P FHaBEALR—RE - (FAEERAL
T B HEFR)

HUEEARMEZXERNE  ERELAEIRAEM? (8%)
WH—BXTFHERREZFE - (15%)

WA -BAATFHEAFEZER - (10%)
BR-BXFHRAELRAHATEZIESR - (7%)

B A 4B LR - (5%)

EEIAEEHXH R GeTReEESEET? (5%)

ECINSIES

=

Physical Therapy | Veluine 84 . Number 9 . September 2004, pp 801-808
Passive Versus Active Stretching of Hip Flexor Muscles in Subjects
With Limited Hip Extension: A Randomized Clinical Trial

Michael V Winters, Charles G Blake, Jennifer S Trost, Toni B Marcello-Brinker,
Lynne Lowe, Matthew B Garber, Robert S Wainner

Method
Subjects

Forty-five subjects (23 male, 22 female) with lower-extremity injuries or low
back pain were enrolled in the study. All subjects were recruited from the Brigade Gym
patient profile program through the Physical Therapy Clinic at the Brooke Army
Medical Center (BAMC), Fort Sam Houston, Texas. The profile program is for soldiers
who are not able to participate routinely in army physical fitness training due to their
musculoskeletal complaint. Subjects completed a qﬁestionnaire containing questions
about their sex, age, height, weight, and lower-exiremity pain and were screened for
decreased ROM and presumed hip flexor tightness bilaterally using the modified
Thomas test. Subjects were classified as having tight hip flexor muscles if their thigh
was above 0 degrees in relation to the treatment table. The limb demonstrating the
greatest amount of decreased ROM served as the limb of interest for study purposes. If
hip flexor tightness was thought to be equal bilaterally, the side of the limb of interest
was chosen randomly by flipping a coin. A lower-quarter neurological screening that
included manual muscle testing, sensory testing, and testing of muscle streich reflexes
also was performed at this time. I’% }k 'E\
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The primary inclusion criterion was the presence of what we thought were tight
hip flexor muscles in the presence of a lower-extremity injury or low back pain,
Decreased ROM thought to be due to hip flexor muscle tightness has been documented
in patients with these disorders, -3 and there is concem that the presence of tightness
may lead to further injury.11 Our subjects also were required to be between the ages of
18 and 65 years and eligible for military health care. No subjects were excluded from
the study due to neurologic abnormatities noted during the screening examination or
due to an inability to correctly perform the stretching procedures used in this study.

If the subjects met the inclusion criterion, they were asked to participate in the
research study. Prior to being enrolled in the study, all subjects were advised of
potential study risks, which could include the development of mild muscle soreness up
to 3 days, and they signed an informed consent docurnent,

Design

This study was a randomized clinical trial. The independent variables in this study
were group (passive and'active) and time (baseline:and 3 and 6 weeks after the start of
the study). The dependent variable was hip extension ROM measured in the modified
Thomas test position.

Instrumentatiori
All ROM measurements werée obtained using a universal goniometer. -

Procedure

Subjeets were randomly assigned, using a computer-generated random number
list, to either a passive stretching group (2=23) or an active stretching group (n=22).
Although examiners were blinded o group assignment, the randomization list was not
concealed from study personnel who made the group assignments from the list,

Madified Thomas fest. Hip flexor tightness in the limb of interest was measured with
the modified Thomas test using the following procedure: The subjects were instructed
10 sit as close to the edge of the table as possible. Subjects used their hands to bring
their knees to their chest and then slowly rolled backward on the table. While holding
this position, one lower limb was released, allowing the hip 1o extend toward the table
while resting the ipsilateral arm on the contralateral shoulder. The leg and knee of the
limb being measured were allowed to hang off the edge of the table unsupported. While
the subject maintained a posterior pelvic filt, one examiner attempted fo visually ensure
that the lumbar spine was flat, preventing the limb from abducting. The examiner
observed and palpated the thigh in an effort to ensure that it was completely relaxed
before a second examiner measured hip ROM. Hip ROM was measured 3 times, and an
average value was calculated. The goniometer was reset to zero before each
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measurement. In our study, the scale of the goniometer was covered 50 as to mask the
second examiner, and a third examiner read and recorded the measurements. Both the
examiner who took the measurements and the examiner who read and recorded the
measurements were masked to the subjects’ group assignment.

Infervention. Subjeéts received 1 of 2 different stretching procedures based on their
group assignment, The passive stretching group performed the modified lunge

(Fig. 1) and the prone static hip stretch (Fig. 2). The active stretching group did prone
leg lifts with the knee bent (Fig. 3} and with the knee straight (Fig. 4).

For both active and passive stretching groups, an investigator provided subjects
with written instructions that included figures depicting their respective stretches and
then demonstrated each stretching procedure. The subjects then did the movements
with the investigator present. The investigator observed the subjects and corrected any
discrepancy in an effort to ensure consistent performance of the exercises. Subjects
were asked to maintain their daily activities, with the exception of adding one session
of hip flexor stretching per day.

Subjects were re-examined within 1 week after enrolling in the study and
demonstrated the assigned stretching proeedures-An investigator observed the subjects
performing the procedures and made cofregtions as needed. Subjects were asked about
their adherence to their stretching regimen and were reminded of its importance, but
adherence was not monitored. Subjects retumed after 3 and 6 weeks, and hip extension
ROM measurements in the modified Thomas test position were obtained in a manner
identical to that previously described.

Results

Thirty-three subjects completed the study. Fifteen subjects in the passive
stretching group (mean age=24.9 years, SD=6.5) and 18 subjects in the active
stretching group (mean.age=22.6 vears, SD=3.7) were available for measurement at
baseline and 3 and 6 weeks afier the start of the study.

For subjects who completed the study, there were no differences in age or weight
between the 2 gtroupé at baseline. Mean hip extension ROM measured in the modified
Thormas test position at baseline was —11 degrees (SD=4) for the passive stretching
group and —14 degrees (8D=16) for the active stretching group. The mean differences
between groups at 3 and 6 weeks were 4 and 2 degrees, respectively. The results of the
mixed-model ANOVA showed the interaction effect (group x time) and main effect for
group were not significant. There was a main effect for time (P<.00'01).

Post hoc testing for the main effect of time was significant for the pair-wise
comparison between baseline and 3 weeks and between baseline and 6 weeks, but was

not significant for the pair-wise comparison between 3 weeks and 6 weeks. In the active
stretching group, average ROM improved by 12 degrees in the active stretching group
and by 13 degrees in the passive stretching group from baseline to 3 weeks.
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