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™ Responsiveness of Outcome Measurements in
Rehabilitation of Patients With Posterior Pelvic Pain

Since Pregnancy
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Study Design. A cohort study was conducted.

Objective. To develop a test battery for evaluating the
course of posterior pelvic pain since pregnancy.

Summary of Background Data. Properly validated
scales to evaluate the course of posterior pelvic pain since
pregnancy are scarce. Moreover, the use of many tests
would be too strenuous for the patient and has an unfa-
vorable cost-benefit ratio.

Methods. The ability of 48 effect measures to detect
clinically relevant changes over time (responsiveness)
was tested in patients with posterior pelvic pain since
pregnancy. In this test, 35 measures were evaluated in a
group of 44 patients, and 16 measures in a group of 56
patients (three measures were evaluated in both groups).
All the tests were performed at baseline and after 8 weeks
treatment. A global impression of improvement (im-
proved or not improved) scored by the patient was used
as the standard for assessing the course of the disease.
Responsiveness was examined by calculating the stan-
dardized response mean of the improved patients and by
using a two-tailed Mann-Whitney nonparametric test to
compare the patients who had improved and those who
had not improved.

Results. Of the 48 effect measures, 26 measures of five
categories (activities of daily living, pain, hip muscle
strength, spine mobility, and spine muscle strength)
showed good correlation with the patient’s global impres-
sion of improvement. The measures in the “mobility of
the pelvic joints” category were insufficient for assessing
clinical change in posterior pelvic pain since pregnancy.
The measures in the “fatigue” and “pain provocation
tests” categories correlated only moderately with clinical
change.

Conclusions. It seems possible to gain appropriate in-
formation about the course of posterior pelvic pain since
pregnancy with a small test battery. The usefulness of the
Québec Back Pain Disability Scale, the hip adduction
strength assessment, and the active straight-leg-raise test
was proved by the current study. The value of 23 other
instruments was substantiated, but further studies are
needed to confirm their usefulness. The correlation of 22
evaluated measures with the patient’s global improve-
ment was too weak for them to be recommended as
measures of clinical changes over time in posterior pelvic
pain since pregnancy. It is recommended that clinicians
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and investigators compile a small test battery by selecting
the best representatives of the five measurement catego-
ries that have good correlation with the patient’s global
impression of improvement. [Key words: diagnostic tests,
low back pain, outcome measure, pregnancy, sacroiliac
joint] Spine 2002;27:1110-1115

In general, an instrument used to measure the course of a
disease should be reliable, valid, and responsive. Respon-
siveness of an instrument is defined as its ability to detect
clinically relevant changes over time. In many situations,
changes in the disease status are assessed by global im-
pressions of both the patient and physician. These
impressions are subjective and often influenced by irrel-
evant factors. A problem arises when there is a discrep-
ancy between the impression of the patient and that of
the physician. Moreover, there is a need to measure the
extent of the change. Following the course of the disease
with a large number of tests is too strenuous for the
patient, and this approach has an unfavorable cost—
benefit ratio.

In studies of lumbopelvic pain, the most popular mea-
sures are self-reported scales.®” The value of pain prov-
ocation tests, mobility and strength measurements, and
radiography is limited. Although the reliability of these
measurements is high, their relation to clinical parame-
ters is questionable or weak,!'>18:19:23,26,27,29,31,34,35
Thus, there still is a need for objective tests with high
reliability and validity.

Pregnancy is complicated frequently by the occur-
rence of lumbopelvic pain. The reported cumulative
9-month incidence ranges from 48% to 56%."%1%:20
Posterior pelvic pain since pregnancy (PPPP) often is de-
scribed as a distinct pain type.'%*%213° However, it re-
mains questionable whether PPPP is a specific syndrome
or just nonspecific lumbopelvic pain with an onset dur-
ing pregnancy or delivery. Regardless, detailed study on
the characteristics of PPPP could provide better under-
standing of lumbopelvic pain in general.

The aim of the current study was to develop a test
battery that gives appropriate information with mini-
mum strain to the patient. To avoid burdening a siz-
able number of patients with a large group of tests, an
orientation was first carried out in two small groups of
patients to evaluate the responsiveness of a large set
of tests.
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Table 1. Baseline Characteristics of the Two Study
Groups

First group Second group
(n = 44) (n = 56)
Age (mean = SD) 31.7 32y 33549y
Duration of the period postpartum 41*22mo 23+30y
(mean + SD)
Parity (median, range) 2, 1-4 2,1-5
Score on QBPDS (mean =+ SD) 445+ 14.8 54.7 + 15.2

SD = standard deviation; QBPDS = Québec Back Pain Disability Scale.

H Methods

Study Populations. Patients were selected from the outpa-
tient clinic of a rehabilitation center that specialized in the
treatment of lumbopelvic pain. All the patients were receiving
treatment based on instructions, with or without home exer-
cises. Two study groups were formed. The following selection
criteria were used for both groups.

Inclusion Criteria. Patients were included in the study if they
could report pain in the lumbopelvic region, defined as pain
experienced between the upper level of the iliac crests and the
gluteal fold; pain beginning during pregnancy or within 3
weeks after delivery; and freedom from pregnancy.

Exclusion Criteria. Patients were excluded from the study if
they had a history of fracture, neoplasm, or previous surgery of
the lumbar spine, pelvic girdle, hip joint, or femur; signs indi-
cating radiculopathy (asymmetric Achilles tendon reflex or pas-
sive straight-leg-raising restricted by pain in the lower leg); a
systemic disease of the locomotor system; insufficient knowl-
edge of the Dutch language to fill in forms; or any restriction of
testing. The first study group consisted of 44 patients, and the
second group involved 56 patients. Data on these 100 patients
are presented in Table 1.

Measurements. The 48 tests investigated in this study covered
eight main measurement categories:

. restrictions of activities of daily living

. pain

. pain provocation tests

. fatigue

. mobility of the pelvic girdle

. mobility of the spine

. strength of the hip muscles

. strength of the trunk muscles.

Tests were selected on the basis of face validity (i.e., validity
based on the assumption of an expert that an instrument mea-
sures the things it should measure) and good intraexaminer
reliability. Most of the tests were validated for use in assessing
nonspecific low back pain or sacroiliac joint dysfunction.

To evaluate restrictions of activities of daily living, the Qué-
bec Back Pain Disability Scale (QBPDS) and 11 subscales of the
Nottingham Health Profile (NHP) were used.”-**” Moreover,
the patients were asked how long, using a range of 0 to 60
minutes, they could stand, walk, bicycle, sit, and lie without
any increase of pain. For these questions, a pilot study showed
the test—retest reliability of two measurements 1 week apart to
be acceptable to good. The intraclass correlation coefficients
were 0.94, 0.81, 0.77, 0.85, and 0.74, respectively.

O JAN L W

The mean severity of pain and fatigue was scored on a
100-mm horizontal visual analog scale with choices ranging
from 0 (no pain) to 100 (very severe pain). Because of the large
variation in pain and fatigue between morning and evening,'*
the responsiveness of both measures was evaluated. Pain and
fatigue also were measured on two subscales of the NHP (pain
and energy). Radiation of pain was scored using a modification
of the classification proposed by the Québec Task Force: 0 (no
leg pain), 1 (pain in the leg, but not beyond the knee), 2 (pain in
the leg beyond the knee), and 3 (pain in the foot).?® In cases of
radiation in both legs, the highest score was used for the
analysis.

Pain provocation tests were scored using a modification of
the scale proposed by the American College of Rheumatology
to grade tender points in fibromyalgia: 0 (no pain), 1 (mild:
report of pain without grimace, flinch, or withdrawal), 2 (mod-
erate: pain plus grimace or flinch), 3 (unbearable: the examiner
is not able to complete the test because of withdrawal.?® Pain
generated at the place where the body of the patient was in
contact with the hand of the examiner or with the couch was
ignored. Pain provoked by active tests was scored on the Amer-
ican College of Rheumatology scale from 0 to 2. If tests were
performed on both sides, the summed score of both was used
for the analysis.

The selection of the pain provocation tests was based on
face validity and intraexaminer reliability.?'!:!3-21:22:24 The
performance of these tests was conducted as described in the
literature."'-*' The following tests were selected: posterior pel-
vic pain provocation test, hip internal and external rotation,
pelvic torsion, active trunk movements in four directions, pel-
vic compression in the supine position (“gapping test”) and the
side-lying position, sacral thrust, lumbar pressure, and pain at
isometric adduction of the hips.

Mobility of the pelvic joints was measured radiographically
according to Chamberlain.* Mobility of the lumbosacral spine
was assessed by the modified—-modified Schober technique.??
Mobility and muscle strength of the trunk were measured on
the B200 Isostation (Isotechnologies, Hillsborough, NC) in six
directions.

Strength of the hip muscles was measured in three ways: by
isometric abduction and adduction, and by the active straight-
leg-raise (ASLR) test.'>~'” The method used to measure abduc-
tion and adduction strength was based on a former investiga-
tion.>* Both strengths were measured in newtons using a
handheld dynamometer (Microfet; Hoggan Health Industries,
Draper, UT) with the subject in the supine position, knees at
90°, and feet placed on the couch. In a pilot study, the intra-
tester reliability of two measurements 1 week apart was accept-
able. The intraclass correlation coefficients were 0.79 for ab-
duction and 0.76 for adduction measurement (unpublished
data). The ASLR test was performed with the subject in the
supine position after the instruction: “Try to raise your legs,
one after the other, above the couch 5 cm without bending the
knee.” In the first patient group of the current study, the test
was scored as 0 (no restriction) or 1 (restriction). The summed
score for both legs was used in the analysis. In a pilot study,
intertester reliability was 100%.'® In the second patient group,
a 4-point scale was used, as described in a previous study.'® In
a pilot study the intertester reliability of the score was high
(Kendall’s Tb = 0.81).'¢

Using 48 tests in the same patient would be too strenuous
for the patient. Therefore, it was decided to split the battery of
tests and perform them in two patient groups: 35 measures
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Table 2. Responsiveness of Outcome Measurements in the First Study Group

Outcome Measurement Improved or Not
Improved Based on Patient’s Global

Standardized Response
Mean of Improved

Standardized Response

Mean of Not Improved Significance,

Impression Patients Patients Mann-Whitney Test
Activities of daily living

0BPDS +1.18 —0.34 P < 0.001

NHP-physical mobility +0.70 -0.19 P<0.01

NHP-sexual life +0.44 —0.09 P <0.05
Pain

Morning (VAS) +0.73 —0.06 P <0.05

Evening (VAS) +0.70 —0.32 P <0.01

NHP +0.69 -0.07 P <0.05

Radiation +0.30 -04 P<0.05
Pain provocation tests

Posterior pelvic pain provocation test* +0.67 +0.12 NS

Hip internal rotation* +0.47 —0.66 P<0.01

Pelvic torsion* +0.38 —0.38 P<0.05
Fatigue

Evening (VAS) +0.57 +0.12 NS
Muscle strength (hip)

Adduction +1.09 —0.58 P < 0.001

ASLR (2-point scale)* +0.40 —0.59 P<0.01

Positive values indicate improvement. Outcome measurements are not listed in case the standardized response mean of the improved patients was below 0.50
and the Mann-Whitney test did not reach the level of significance (P < 0.05). Outcome measurements which fulfilled both criteria are printed bold. Variables are
ordered within each category by standardized response mean of improved patients.

* Sum score of both sides.

NS = not significant; QBPDS = Québec Back Pain Disability Scale; NHP = Nottingham Health Profile; VAS = Visual Analogue Scale; ASLR = Active Straight Leg

Raise Test.

evaluated in the first group and 16 in the second group. Three
measures were evaluated in both study groups: the QBPDS, the
hip adduction strength assessment, and the ASLR test. The
rationale for allocating the tests to the first or second patient
group was arbitrary, but based, in part, on logistical reasons.

All the measurements were performed at baseline, then ap-
proximately 8 weeks later. Physical examination and hip mus-
cle strength measurements were performed by the main inves-
tigator (J.M.). A research assistant (I.R.) performed the trunk
muscle strength and mobility measurements, and a radiologist
(A.G.) judged the radiographs. The three investigators were
blinded to the results of each other, to the results of the first
examination, and to the outcome of the self-assessment scales.

The global impression of improvement scored by the patient
was used as the standard for assessing the course of the disease.
The score was given on a 5-point Likert scale: 1 (much worse),
2 (slightly worse), 3 (unchanged), 4 (slightly improved), and 5
(much improved). The distribution of the answers among the
100 patients of both study groups was as follows: much worse
(n = 1), slightly worse (n = §), unchanged (n = 19), slightly
better (n = 51), and much better (n = 24). Because the much
worse and slightly worse groups were very small, and because it
would simplify the statistical analysis, the categories 1 to 3
were pooled into one category designated not improved, and
categories 4 and 5 into one category designated improved. In
fact, the largest part of the not improved group consisted of
patients who scored “unchanged.”

Statistical Analysis. The global impression of improvement
scored by the patient was used as the standard for assessing the
course of the disease. Responsiveness was examined by cal-
culating the standardized response mean (the mean change
scores divided by the standard deviation of the change score) of
the patients who improved and those who did not improve.
Cohen” suggested that standardized response means of 0.5 be
considered “moderate.” Arbitrarily, this value was used in the

current study as cutoff for consideration of a measure as pos-
sibly useful clinically. Moreover, a two-tailed Mann—Whitney
nonparametric test was used to compare the patients who im-
proved and those who did not improve. A P value less than 0.05
was considered significant.

H Results

The standardized response mean of improved patients
increased 0.5 in 21 of the 48 effect measures. In 20 mea-
sures, the mean difference between the patients who im-
proved and those who did not improve reached the sig-
nificance level of 0.05 (Tables 2 and 3). Both criteria
were fulfilled in 15 measures and one of the criteria in 11
measures.

In general, the best scores were reached in the “activ-
ities of daily living,” “pain,” and “hip muscle strength”
categories. The highest scores for standardized response
mean were reached with adduction strength of the hips
(1.09 in the first patient group and 0.96 in the second
group) and the QBPDS (1.18 and 1.12, respectively) (Ta-
bles 2 and 3).

Only 3 of the 13 NHP subscales were able to assess
clinical change in PPPP (Table 2). In the fatigue category,
the visual analog scale in the morning and NHP energy
did not meet any of the criteria for responsiveness. Only
the visual analog scale for fatigue in the evening showed
moderate responsiveness for one of the two criteria.
Only 3 of the 12 pain provocation tests showed a (weak)
relation to clinical improvement.

The change in the scores for mobility of the lumbosa-
cral junction, measured with the modified-modified
Schober technique and the radiographically assessed mo-
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Table 3. Responsiveness of Outcome Measurements in the Second Group
Outcome Measurement Improved Standardized Response Standardized Response
or Not Improved Based on Mean of Improved Mean of Not Improved Significance,

Patient’s Global Impression patients Patients Mann-Whitney Test
Activities of daily living
QBPDS +1.12 —0.06 P=10.01
Walking time +1.01 +0.22 P=10.01
Sitting time +0.80 —0.17 P<0.05
Bicycling time +0.65 +0.15 P<0.05
Standing time +0.63 +0.25 P<0.05
Time laying down +0.50 +0.54 NS
Joint mobility (spine)
Rotation™ +1.37 +0.23 P<0.05
Extension + flexion +1.28 +0.03 P<0.05
Side flexion* +1.15 +0.52 P=10.05
Muscle strength (hip)
Adduction +0.96 —-0.07 P=0.01
ASLR (4-point scale)* +0.77 —0.18 P <0.05
Abduction +0.74 —-0.09 P=0.01
Muscle strength (spine)
Rotation* +1.21 +0.66 NS
Side flexion* +1.05 +0.61 NS
Extension +0.85 +0.12 P=10.01
Flexion +0.73 +0.33 NS

Positive values indicate improvement. Outcome measurements which fulfilled both criteria are printed bold. Variables are ordered within each category by

standardized response mean of improved patients.
* Sum score of both sides.

NS = not significant; QBPDS = Québec Back Pain Disability Scale; ASLR = Active Straight Leg Raise test.

bility of the pelvic joints, showed no relation to the pa-
tient’s global impression of improvement.

W Discussion

In the two study groups (44 and 56 patients, respec-
tively), responsiveness was studied for a large number
of effect measurements. Global impression of improve-
ment reported by the patient was used as the standard.
The use of the patient’s global impression to judge any
change in the clinical situation is debatable. The use
of other criteria (e.g., a change in the score on the
QBPDS) could yield different results. In general, the
global impression of the patient has two dimensions: a
change in the status of the disease itself and a change in
the way the patient copes with and judges the prob-
lems. For example, in patients with arthritis, the cor-
relation between the global impression of the patient
and objective clinical parameters was shown to be
weak.?>?’ However, in the absence of objective clinical
parameters, the patient’s global impression is useful
for developing measurement instruments. In the cur-
rent study, it is noteworthy that many of the effect
measurements demonstrated very low responsiveness.
However, it is not necessary to abandon all these tests
because many are performed for diagnostic or prog-
nostic purposes. For example, radiographs of the pu-
bic symphysis may be helpful for diagnosis, but not for
following the progression of the disease during
rehabilitation.

In the current study, use of the QBPDS proved to be
best for the activities of daily living category. The test is
easy to perform. Completing the form and calculating

the score takes 2 to 5 minutes. The NHP has certain
disadvantages. Completing the forms takes the patient
10 to 15 minutes, and a computer generally is needed to
calculate the scores. Thus, the authors recommend aban-
doning the use of the NHP to measure clinical changes in
PPPP. An advantage of the questions about sitting, walk-
ing, and bicycling time is that they allow evaluation of
clinical progress by means of simple questions, without
the need for forms or a computer.

The relative good responsiveness of the internal rota-
tion of the hips measure, as compared with other pain
provocation tests, was surprising. The superiority of this
test needs confirmation in a future study. It was striking
to observe that in the pain provocation tests category, the
responsiveness was acceptable in only 3 of the 12 tests.
Of these 12 tests, 6 were scored bilaterally, so the patient
was tested 18 times. It seemed that 6 times was more
than sufficient. The use of many tests is strenuous for the
patient and offers little benefit in terms of evaluating the
course of the disease.

The responsiveness of the measures in the fatigue cat-
egory was relatively low. This is consistent with clinical
experience, which shows that fatigue is one of the last
symptoms in PPPP to improve.

The mobility of the pelvic joints, as measured radio-
graphically, appears to be insufficient for assessment of
clinical change in PPPP. This seems to contradict the
theory that PPPP is related to enlarged mobility of the
pelvic joints.'*'® However, the observation supports
the idea that, besides enlarged joint mobility, other fac-
tors must play a role in the development of PPPP. Achiev-
ing a decrease in the mobility of the pelvic joints by
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means of a rehabilitation program probably is impossi-
ble, but the current study showed that a decrease in the
mobility of the pelvic joints is not necessary for clinical
improvement.

The small standardized response mean of flexion mo-
bility (measured with the modified-modified Schober
technique) and the large standardized response mean of
flexion—extension mobility (measured with the B200
Isostation) seem to be contradictory. A possible explana-
tion is that the modified-modified Schober technique
measures only mobility of the lumbosacral junction, and
only in flexion direction, whereas with the B200, spine
flexibility of the whole trunk is measured, and also in the
direction of extension.

The abduction and adduction strength of the hips
measurement and the ASLR test are relatively uncom-
mon measurements in low back pain research. It is as-
sumed that patients with PPPP score low on hip muscle
strength not only because the involved hip muscles are
weak, but also because contraction of these muscles is
impaired by pain.'* A previous study demonstrated that
weakness of ASLR could be reduced instantly by fasten-
ing a belt around the pelvis.'®

The study patients scored surprisingly well in the
range of motion and muscle strength of the spine catego-
ries, perhaps because most of the patients were encour-
aged to do exercises to improve trunk mobility and to
reinforce trunk muscle strength. The global impression
of the patients could be influenced easily by their ability
to perform these exercises.

Most of the evaluated measures seemed to have low
power for detecting deterioration in the disease status,
possibly because the largest part of the group that was
not improved consisted of patients who scored un-
changed. The absence of a large group of patients who
felt their disease had deteriorated is a limitation of the
current study.

The results of the current study need to be confirmed
in a validation study. However, such confirmation is less
applicable for the QBPDS, the hip adduction strength
assessment, and the ASLR test because their usefulness,
indicated in the first study group, was confirmed in the
second group. These three instruments might be used as
standards in future research.

H Conclusion

When global impression of improvement scored by the
patient is used as a standard, it seems possible to gain
appropriate information about the course of PPPP
with the use of a small test battery. The usefulness of
the QBPDS, the hip adduction strength assessment,
and the ASLR test was proved in the current study.
The value of 23 other instruments was substantiated,
but further studies are needed to confirm their useful-
ness. With 22 of the evaluated measures, the correla-
tion with patient’s global improvement was too weak

for them to be recommended as measures of clinical
changes over time in PPPP.

H Key Points

e The Québec Back Pain Disability Scale, the hip
adduction strength assessment, and the active
straight-leg-raise test are recommended for the
measurement of clinical changes over time in pa-
tients with posterior pelvic pain since pregnancy.
e In rehabilitation of posterior pelvic pain since
pregnancy, a decrease in mobility of the pelvic
joints, as assessed radiographically, is not neces-
sary for clinical improvement.
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